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Preface

ME/CFS – The Severely and Very Severely Affected

ME/CFS – The Severely and Very Severely Affected is the first themed, medical journal Special
Issue created to specifically focus on the research and patient management strategies available to
homebound (severely ill) and bedbound (very severely ill) ME/CFS patients. Here, it is available
as a monograph. Of the scant resources that have been devoted to and developed for the totality
of ME/CFS patients, the majority have been focused on mildly to moderately ill patients. These
patients are able to present themselves in the offices of their healthcare providers or to a medical
facility to receive care. But what of patients who are not ambulatory, or those for whom travel outside
of a limited perimeter will result in an increased severity of disease, or be life threatening? How
should care for these patients be provided? With an estimated 1.7 to 3.38 million Americans suffering
with ME/CFS ,1 over 65 million patients estimated worldwide,2 and an estimated one in four of
these patients being severely ill,3 it is not appropriate to ignore the clinical needs of these patients
nor neglect the need for both medical and clinical research on their exacerbated pathology. The
conception and inception of ME/CFS – The Severely and Very Severely Affected preceded the COVID-19
pandemic, and more importantly, preceded the consequence of this pandemic: long-haul COVID or
PASC. Nevertheless, in view of the similarities now being described between ME/CFS and long-haul
COVID, it is reasonable to expect that a yet-to-be-undetermined number of long-haul COVID patients
will become homebound and bedbound with an illness or illnesses not unlike severe and very severe
ME/CFS. Thus, while it was not our intent to illuminate or forecast the long-term and perhaps
life-long deficits produced by the COVID-19 virus, our Special Issue suggests a path forward in terms
of research and providing care for those severely and very severely affected by long-haul COVID.
ME/CFS – The Severely and Very Severely Affected offers methodological insights to researchers, patients,
and clinicians alike, who will be confronted with a similar disease scenario; it has therefore taken on
additional importance. In a monograph format, it serves as a resource for healthcare providers and
patients alike.

Proposing and initiating ME/CFS – The Severely and Very Severely Affected defied conventional
wisdom. Searching PubMed for papers using the terms [ME/CFS], or [Chronic Fatigue Syndrome],
or [Myalgic Encephalomyelitis] and [very severely] ill retrieved no articles in the literature prior to
our Special Issue. Searching PubMed for papers using the words [ME/CFS,] or [Chronic Fatigue
Syndrome], or [Myalgic Encephalomyelitis] and [severely ill] yielded 12 papers in the literature prior
to our Special Issue. With such scant literature on the subject and scant federal support for research
on this group of patients, and with so few clinicians able to find a viable mechanism of supporting
themselves while providing care for these patients, was it reasonable to attempt to establish a Special
Issue devoted to these patients? In retrospect, the answer is a resounding “yes,” as evidenced by the
number of papers contained in this monograph. Herein are 25 articles, previously published in our
peer-reviewed, PubMed indexed, journal Special Issue. The articles have been placed into categories
and briefly described in the monograph’s Summary.

This monograph contains two added audiovisual links (shown as the appendix): (1) Per author
Whitney Dafoe’s request, we provide a link and a QR code leading to to the audio recording of his
manuscript. Thus, patients who are severely ill or otherwise unable to read his article may listen to
it. (2) We are also providing a link to pre-existing videos that serve as an audio–visual summary of
living life as a severely ill ME/CFS patient. Words alone cannot convey the impact of this illness.
Videos convey not only the extent of debilitation, but also the emotional toll.

The Guest Editors wish to thank all contributing authors and the journal for having the courage
to support our enterprise despite its uncertainties. With the anticipated population of long-haul
COVID patients far exceeding the ME/CFS population worldwide, our hope is that this monograph,
with its diversity of content addressing the severely and very severely ill, will serve as a guide to the

xi



path forward for patients, caregivers, governments, and the public at large.
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2. Germain A, Barupal DK, Levine SM, Hanson MR. Comprehensive Circulatory Metabolomics
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Abstract: A personal account from an Extremely Severe Bedridden ME/CFS patient about the
experience of living with extremely severe ME/CFS. Illness progression, medical history, description
of various aspects of extremely severe ME/CFS and various essays on specific experiences are
included.

Keywords: ME/CFS; extremely severe ME/CFS; severe ME/CFS; myalgic encephalomyelitis; chronic
fatigue syndrome; personal account

1. Biography

Whitney Dafoe (see Figure 1) studied photography at Bennington College and The
San Francisco Art Institute. His award-winning work in photography and film has been
published and exhibited worldwide. Whitney first got ME/CFS at age 21, which made
his education and photographic pursuits much more challenging and his ultimate goal of
being a war and documentary photographer impossible. His condition worsened in 2009,
going from mild to moderate ME/CFS. It then quickly deteriorated into severe ME/CFS in
2012. In 2014, it worsened again into extremely severe ME/CFS. In April of 2020, Whitney
saw an improvement, back to severe ME/CFS, from the drug Abilify and, although still
bedridden, is able to write for a limited time most days.

Figure 1. Whitney Dafoe Before Severe ME/CFS.

2. Introduction to ME/CFS

I have been struggling with health problems since 2004, when I was 21. Every time
I traveled, my health seemed to plummet. However, I have always been inspired and
dedicated and never thought I’d wind up where I am now. Therefore, I kept going, kept
pushing myself to do everything I wanted to do. A trip to India in 2006 (See Figure 2)
made the illness much worse. From 2009–2012, ME/CFS progressed to a moderate state. I

Healthcare 2021, 9, 504. https://doi.org/10.3390/healthcare9050504 https://www.mdpi.com/journal/healthcare
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started a wedding photography business in 2009 when I realized I could no longer hold
a full-time job, thinking that it was a blessing in disguise because, once I got my health
back, I would be making money doing something I loved. After a year, things were looking
really good business wise, but it took me longer and longer to recover from the intense
physical requirements of shooting a wedding. In 2010, when I couldn’t recover in a week
in order to shoot the next wedding, I decided I had to give it up and move back in with
my parents, both heartbreaking decisions because of what they represented. For the next
2 years, I was bedridden much of the time, with my health and mobility slowly decreasing.
In 2012 I was forced to rest in bed most of the day, saving up energy for little bits of projects,
or working on some photographs for a half hour, or an hour on a good day.

Figure 2. Himalayas.

After seeing countless doctors and specialists in every area of medicine I could find
for 8 years, since I was 21, having blood drawn over and over again and literally hun-
dreds of tests done, I was finally diagnosed with Chronic Fatigue Syndrome/Myalgic
Encephalomyelitis by Dr. Andy Kogelnik at the Open Medicine Institute in Mountain View
CA. As you know, there is no cure.

The Symptoms of Chronic Fatigue Syndrome (CFS), or Myalgic Encephalomyelitis
(ME), vary from patient to patient [1]. The most fundamental symptom is debilitating
fatigue that worsens after physical or mental exertion. However, fatigue is much too mild
a word. I like to compare the state I was in in 2012 to staying up for two nights in a row
while fasting, then getting drunk. The state you would be in on the third day—hung over,
not having slept or eaten in 3 days—is close, but still better than many ME/CFS patients
feel every day. “Total body shut down” would be a better phrase, because you are at a
point where your body physically does not have the energy to keep going.

3. From Moderate to Severe

ME/CFS began for me in 2004, when I was 21 [2]. I was in a mild state for 5 years,
with my main symptom being lightheadedness that worsened after cardiovascular exercise
or came back after periods of remission after cardiovascular exercise.

While in India, I experienced a strange cold that never really took hold, but remained
at about 20% for 2 weeks. This had never happened to me before. About 4 months later,
one night I suddenly started feeling queasy and nauseous and had mild diarrhea once.
This was followed by immediate exhaustion. I suddenly, overnight, developed severe
ME/CFS. I slowly recovered from the symptoms to about 60% health, and then would get
mild diarrhea (once) again and it would come back immediately, in full swing, and I would
be in bed, unable to eat anything but liquified white rice soup.

After battling this for about 3 months, I finally wound up with pneumonia in a hospital
in Calcutta, India and decided I had to come home. Upon arriving home, I immediately
started getting better, and the ups and downs of getting worse-then-better stopped. I
slowly recovered to about 80% of my former health. I still could not do cardiovascular
exercise, or I would risk the lightheadedness coming back.

I then learned of a doctor from a close friend of mine, who he claimed was a sort of
miracle worker and had often cured undiagnosed illnesses in people before. In hopes of
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regaining my full health, I flew to Guatemala to see this Doctor. After being there for about
a month, the same thing that happened in India happened again. After a meal, I got mild
diarrhea, my stomach shut down, and I lost all energy. I stayed there in this condition for
about a week, barely hanging on, until I decided to return home. Again, upon returning
home, I immediately got better. However, I did not return to the same state I was in after
returning from India. I was a bit worse. I was weaker and my stomach was less functional.

In 2009, while working for Environment California, fundraising on the streets, there
was an extremely cold spell (for the Bay Area). Every other worker wound up getting
a cold. I didn’t. However, sometime after that, the same symptoms of the strange 20%
cold I got in India came back and my health quickly started slipping back into the state
I was in in India and Guatemala, though I did not get as severely ill. My health stopped
deteriorating when it was about half as severe as the worst I was in India and Guatemala.
At this point, I had moderate ME/CFS symptoms. I was mostly housebound but could
walk a short distance to get food and do grocery shopping, cook for myself and take care
of myself, although I had to spend large portions of the day resting in my room. This state
continued for about 2.5 years, slowly getting worse until it was so difficult to take care of
myself that I decided to move in with my parents, hoping that if I lightened my required
work load and stayed under my energy limits, my condition might improve. It actually
did, a little bit (see Appendix A.2).

Then, I took Rituxan (Rituximab) and this wound up permanently changing the way
the illness worked in my body [3,4]. ME/CFS patients who survive have to develop acute
awareness of their own bodies to monitor their energy limits and how food and various
stimul affect them. Before Rituxan, if I went over my energy limits, I experienced a crash
that made me exhausted for the rest of the day or multiple days, but I slowly recovered
from it, close to, but not quite equal to, where I was before (as I remained slightly worse).

After Rituxan, when I went over my energy limits, I experienced a much more extreme
crash. Instead of a steep curve down and slowly back up, it was like going off a cliff and I
did not recover: my symptoms permanently worsened. The crash was a downward line
that then just leveled off and did not curve back up. It is very difficult to never go over
your energy limits, especially when every time you go over them, you get permanently
worse and have to relearn your new limit, which often requires going over it once to find
where it is. For me, at that point, it meant getting permanently worse, so I very quickly got
much, much worse, I developed pain in the muscles in the back of my legs when standing
for short periods of time or walking short distances, then I lost my ability to speak, then I
could only text a few words and had to use an app with pre-programmed text messages to
ask for food so I only had to touch the phone a few times to send a text. I later taught my
parents a routine for my food that I stuck to so that I did not have to ask for a specific thing.
My diet was an ongoing, constant rotation through the same meals at the same times. This
saved me from having to text.

I continued to get worse. For many months, I walked out into the yard, laid down
on a lawn chair and listened to music with headphones for several hours before walking
back into my room. This, and 2–3 twenty-foot trips to the kitchen, were the most I could
walk per day. I later got a wheelchair, so I didn’t have to walk to get to the kitchen (see
Appendix A.8).

I continued to get worse.
One night, something traumatic happened that led to me texting more than I was

capable of, due to the emotions evoked by the event. This was the end of being able to
walk outside or use the wheelchair to get into the kitchen. After this one event that put me
over my energy limit, I was bedridden and have been ever since (see Appendix A.5).

4. From Severe to Extremely Severe

In my Severe state, I was bedridden and became sensitive to human contact. I could
not tolerate people being in my room for more than short periods of time [5]. This got
worse, and soon trips into my room to bring me food and basic necessities became too

3
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much. Before I could get my caretakers to successfully limit their trips in and out of my
room, they came in and out too many times once and I crashed and got worse [6]. This
was on Christmas Eve. I remember lying in bed on Christmas Day, not knowing how I
was going to get help or food because I couldn’t tolerate people coming in my room at
all anymore (the crash made me permanently worse). I just laid in bed, kind of panicked,
trying to think of a solution. I eventually came up with the idea of wearing headphones
playing music while they came in. This worked! It eventually morphed into earmuffs with
earphones (small earbuds) inside playing white noise very softly, the combination of which
did a great job blocking outside noise. From that moment on, I didn’t have anyone in my
room without earphones and earmuffs. Only when I discovered Ativan and Abilify [7] in
the last few months of 2020 and improved was I able to be around people without earmuffs
and actually listen to them speak, but only with Ativan or when my body naturally releases
adrenaline to enable me to get up to have a bowel movement in the bathroom (a 6-foot
walk). I will explain this natural adrenaline release later in this article.

I continued to slowly get worse, mostly because of the fact that it was impossible
to never exceed my very low energy limits. The world is not completely predictable.
Sometimes, I would think for days about how to communicate something I needed or
something my caretakers were (unintentionally) doing that was hurting me in a way that
they would understand. I would try to think of every possible way they could interpret the
signals I planned to lay out for them, and every possible reaction they could have. Then, I
would try it and they would often react in the one way I hadn’t thought of, and I would
have to have them come in over and over, trying to communicate what I needed in different
ways. Each trip into my room hurt me and made me worse. I often used paper towels
folded into arrow shapes pointing at things, but there was a lot of room for interpretation.
It was extremely stressful and devastating to try so hard to stay below my limits and then
have these unexpected, uncontrollable things happen that forced me beyond my limits,
when I knew I would be getting worse.

My Stomach Functionality Declining

In 2011, my stomach was in a steady condition; in fact, it was slowly getting better
after my trip to Guatemala and continued to get a bit better when I moved in with my
parents, although it was still at maybe 60% of my healthy stomach functionality. Then, it
suddenly collapsed and got much worse. I think this happened because of a combination
of the illness getting worse and because of one single dietary change I made. In order to
sleep, I had to eat right before bed, and it had to contain protein. For years, I ate yogurt
right before going to sleep and it worked great. However, many ME/CFS patients talked
about dairy intolerance and that was the one thing I had never cut out of my diet to see if it
made me feel better. Out of desperation, I tried eating turkey patties before bed instead of
yogurt. About 3 weeks later, I woke up one morning and my stomach still felt full from
the turkey patties I ate the night before. This was the beginning of my stomach no longer
functioning [8–11].

After this, I slowly could eat less and less, despite being very, very careful about never
eating too much and eating the things that were easiest to digest. Interestingly, my stomach
wound up with a very similar pattern to my energy limits. It’s as if my stomach had PEM.
My stomach had reduced capacity and reduced digesting ability. If I ever ate too much, it
would be incredibly uncomfortable, and afterward my stomach’s functional limit would
go down permanently, so I had to be incredibly careful. I would sometimes take 1/4 sized
bites when I got towards feeling full, because one bite too much could be devastating.

It was a horrible, horrible experience, slowly being able to eat less and less. I was
slowly starving. It got to the point where I could only eat yogurt and apple juice and I
drenched the yogurt in maple syrup for extra calories. I discovered my stomach worked
better while asleep, so I extended my sleeping time and would wake up every hour or two
and eat another yogurt cup with maple syrup. Then, I’d go back to sleep. At best, doing
this, I could eat about 3 cups per day. Still not enough calories. Or nutrients. But it got
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worse, down to one cup split between sleep. Then, no yogurt at all. I could only handle
amino acid pills which I opened and dumped in my mouth. Just a few capsules filled me
up. A healthy person would feel nothing from such a tiny bit of amino acid. I also took tiny
sips of straight maple syrup for sugar, which helped my brain continue to function. Then,
it continued to get worse, and I could only take a few tiny sips of maple syrup spaced
throughout the day, just to give my brain a little fuel.

Then, nothing at all. I was extremely weak and lost a huge amount of weight. I
weighed 115 lbs (the same as after India) (see Figure 3). I remember being desperate but
not being able to communicate. At this point, one way I was able to communicate was by
using small index cards with pre-written phrases on them—generic phrases that I could
use for anything, like “more/less” “please put it here”, and some specific ones as well. I
was dizzy and extremely weak from starvation, and all I managed to do was put out a
pre-written card on my pillow that said “Nd Hlp”. My mother, Janet Dafoe, found an in
home PICC line service and they came and installed a PICC line with IV nutrition just
before things started to really fall apart [12] (see Figure 4). From that point on, I have not
been able to eat even a tiny crumb of food or drink a drop of water.

Figure 3. Extreme Distress and Weight Loss.

Figure 4. PICC Line.
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5. Having Extremely Severe ME/CFS

I fell from Severe to Extremely Severe because I passed my energy limits one day
too many in a row. I had gone just over my limit multiple days in a row trying to figure
out new tools and new routines to help my stomach, which was still getting worse and
more uncomfortable. I felt strongly that I needed to have at least a week of calm days, but
the next day, the film crew for Jen Brea’s film “Unrest” was scheduled to come. I pushed
myself to let them film me despite what my body was telling me I needed. This day was
one too many, and afterwards I started going downhill fast, with no bottom in sight.

When I finally leveled out, I could no longer write cards to communicate, or put out
pre-written cards. I couldn’t communicate in any way. The only thing I figured out I was
able to do was fold a paper towel into an arrow shape to point to something, and this only
worked because a paper towel was not a tool for communication; I was re-purposing it. All
communication tools were too much for me to handle.

These years are very difficult to describe in detail for multiple reasons. When I became
housebound, I, at one point, realized that my thoughts were rather negative, and I realized
that if I could put a negative tint on everything, I could put a positive tint on everything
too. I began practicing and training my mind to think more positively. It was not easy and
took practice, but this eventually became integrated into how I saw and thought about
things. It was crucial for what I wound up going through (see Appendix A.4).

When I was at my worst in this two-year period, from the filming of “Unrest” until
I discovered Ativan in January of 2016, I tried not to think about how bad things were; I
really kept my mind focused. Thinking about my reality was extremely distressing and
didn’t help anything, because it was out of my control.

This was also my least conscious period of time in the illness. I think, in time, science
will show that ME/CFS patients are in a kind of hibernation state and are literally less alive.
I’m confident there was less activity in my brain during this period and still is to this day
compared to my healthy brain [13].

The brain is complex. When you lose a part of it, do you know it’s missing? In a way
you do, but, similar to state-dependent memory, when my brain was so dysfunctional I
don’t think I fully realized it.

I also don’t remember that time very well because it was so traumatizing that I blocked
a lot of it out and just pushed forward, so there are multiple factors at play making that
part of my illness a bit hazy.

Before describing this period of my illness, I should explain that, at this point—post
Rituxan—I had developed a new kind of crash. A mental crash. When most patients refer
to crashing, they are talking about what I call a body crash. A body crash is mental and
physical exhaustion and worsening of all or most symptoms after going over one’s energy
limits, followed by a gentle slope back up, but usually not back all the way to where the
patient was before: the crash makes the patient permanently worse. A mental crash is very
different. It can happen from thinking too much, from too much stimulation like noise or
light. What was happening is that I got so severe that my energy limit extended into my
brain. Anything that caused me to think more than my mental limit permitted caused a
mental crash. It got so severe that certain subjects were too much for me to think about,
and I had to try to control what my mind thought about. You know the saying that goes
“Don’t think of a pink elephant”. It is very difficult not to think about something, but I had
to learn to. I was in a nightmarish situation where my mind started playing tricks on me,
flashing subjects I could not tolerate thinking about into my mind at the worst times and
causing mental crashes. I was completely lost in a corner of my mind trying to keep my
brain activity to a minimum. It was horrific.

The symptoms of this type of mental crash were usually a hot flush starting in the
back of my head and moving down through my whole body, followed by an adrenaline
release that temporarily made me a little better, but was later followed by my mind getting
much worse. After a mental crash, I could not think at all. I was stuck in a thoughtless,
feelingless void that you couldn’t imagine without experiencing it. It’s like being alive but
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dead at the same time. Alive only to bear witness to the absence of life in your mind and
body. This would last for the entire rest of the day. One crash and I lost the only thing I
had left—daydreaming of other things, other places, and creative ideas.

Because of the effect crashing had on my life, I had to put a tremendous effort into
keeping to my routine as best as possible so I wouldn’t overdo it and crash and get worse.
As I said, during this time, my brain was extremely sensitive to crashing from the tiniest
extra interaction with caregivers or even thinking about the wrong thing, or from thinking
about something for too long. I put all my focus on being perfect and then, if nothing went
wrong at night when my caregivers were gone for a long period of time, all night, I could
think a little bit. I remember after they left for the night, I had a little adrenaline to get
fixed on my pillow and get my blankets comfortable and then it would very quickly wear
off and I had to hold still. It was often a battle just to get into a position I could stay in
comfortably before the adrenaline wore off, and sometimes I crashed just adjusting my
pillow too much. Sometimes, I would force myself to stop before getting into a comfortable
position, and then I would wind up in sometimes significant pain from this, but would
try to ignore it because if I moved even one muscle, I would crash and wouldn’t be able
to think. If I pulled it off, and didn’t crash, it was the best part of the day. I let my mind
wander. I usually thought about making things. I have a whole business plan for multiple
restaurants, buying and fixing this local natural food store, and lots more. I also thought
about art projects in depth, of course. I lived for that time of daydreaming at night and
somehow made a sort of life out of it.

It’s also important to note that I hadn’t been sick for nearly as long then as I have now.
I had lots of hope for a recovery in the near future. I thought my father, Ronald Davis, PhD,
Professor of Biochemistry and of Genetics and Director of the Stanford Genome Technology
Center and now the ME/CFS Collaborative Research Center at Stanford University, would
figure it out quickly. It turns out this illness is more complicated than I imagined at the
time, but that hope helped carry me onward (see Appendix A.7).

During the day, it was also very difficult for me to move other than unconscious
movements like adjusting in bed or scratching an itch. If I thought about any movement
too much, it became extremely difficult to do because anything intentional was difficult or
impossible. I had to come up with ways of “tricking” my mind into releasing adrenaline to
allow me to do things like pick up the electric shiatsu massager I used on my stomach to
help with the symptoms of my severe gastroparesis. I broke the movement into steps. I
used various methods over time. One was to visualize the movement I was going to make
over and over until suddenly my mind released the necessary adrenaline and I could tell
that I could do it safely, and then I could pick it up with no problem but had to follow my
pre-visualized movement. Then, I did the same for putting it on my stomach and the same
for pushing the on button, then moving it to a different spot on my stomach. There were
actually more steps than this in order for me to move enough to massage my stomach. It
took painstakingly long hours to accomplish simple tasks.

I also became extremely sensitive to, mostly visual but also some audio, stimuli [14]. I
couldn’t tolerate bright colors and had to remove everything with bright colors from my
room. Everything needed to be neutral colors like white, black, brown or shades of gray.
My caregivers had to wear all plain black clothing because I couldn’t tolerate any colors
or patterns on them. I also became sensitive to text like logos or labels on things because
it is impossible not to read text that you see; it is something we do instinctually at this
age. Reading required more mental energy than I had and caused a mental crash. Due to
crashing from the text I could read in my room, I wound up becoming sensitive to text I
couldn’t read as well. Just knowing it was there was extremely stressful. My caregivers
had to slowly and very painstakingly (often with direction from me trying to tell them
where the text was, which always hurt me terribly) cover all text with black electrical tape.
It remains to this day. I was also sensitive to certain sounds, especially the human voice,
and during one period, any noise at all.
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When I say that I became extremely sensitive to stimulation, or when you read this
about severe ME/CFS, it’s not always sensitivity to the stimuli itself. The stimuli, whether
it is a sound, a sight, smell, or touch, could connect my mind to something and it was this
connection that often pushed my mind over its limit. The sound of people talking, for
example, was too much human connection for me to tolerate. Interestingly, it was much
easier to tolerate hearing people I didn’t know, like neighbors, talking. This is because it
caused much less thought, because I didn’t know the people. When someone I knew spoke,
their whole personality and my memories of them, etc., were forced on my mind and this
was much more thought-provoking then an unknown voice.

Sounds or other stimuli that had no mental link to anything could also be too much,
simply because they are something for the brain to process. This is why I wear earmuffs
and earphones playing white noise, along with a folded towel over my eyes, when someone
comes into my room (see Figure 5). I need to isolate myself from the human presence
and, in general, I need to isolate myself from the world. This is also why you see severe
ME/CFS patients wear eye masks, baseball hats and other apparel or devices to help isolate
themselves.

Figure 5. Isolating Myself from Caretaker Presence.

I also suffered from something I call “crash memory”. If I crash or get hurt from
something, my mind gets what I think is a form of physically induced PTSD caused by my
stress or fight/flight response being turned up as high as they could go. When I crashed
from something, I developed a stress response to it and became sensitized to it, so I had
to be very careful not to crash from the few things that I was able to do or think about.
These “crash memories” slowly built up over time. One was getting really sensitive to
noise and doing anything at the same time as hearing noise. I couldn’t turn on my stomach
massager while various noises were happening. The heater air noise, a train or car going
by, the click of my in-room heater turning on. I had to wait a certain amount of time after
any noise before I could turn on the massager and, if I ignored it, I would crash. I slowly
built up more and more sensitivity to noises and it took me forever to massage my stomach
or anything else because I had to do so much waiting for gaps in the noises. If I just “did
it anyways”, it would really hurt my brain and I would be in the worst brain fog of all,
which created stress and compounded the whole thing. The Klonapin and Ativan I later
took helped me reset these Crash Memories, so they didn’t build up. I’m now able to crash
from something and let it go and do it again (with the same energy limitations as before,
but no added stress or limitations).

When an ME/CFS patient becomes so severe that they are no longer able to communi-
cate, they often start displaying what appears to be emotions like anger or rage [15]. This is
a very unfortunate misunderstanding that needs to be clarified for doctors. When I lost
the ability to communicate in any way, my caregivers didn’t somehow develop telepathic
powers. They became out of sync and out of touch with my condition and what was
happening in my life. They didn’t know when they did something that hurt me, and I had
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no way to tell them so they would stop doing it or do it in a different way. I was forced to
resort to doing things that would connect what they did to a bad experience for them so
they would stop doing it, not because they thought it was bad for me, but because they
knew what would happen if they did it again. This was unfortunate, but it was the only
way to survive. Babies are in a similar situation, where they have needs that don’t get met
because they can’t communicate. They do similar things to what I wound up having to do.
I often had to display anger and throw things that would break or otherwise make a mess
that was tiring for my caregivers to clean up. I most often would dump a jar of water that
was kept by my bed onto the floor, which they then had to soak up so mold wouldn’t grow.
They sadly thought, at the time, that the illness was making me emotionally unstable and
angry. However, I was never actually angry and always felt terrible about forcing them
to clean things up, but it was the only thing I could do to change their behavior so that
they stopped hurting me. This is important for doctors and caregivers to know, for two
reasons—so that caregivers do not take this behavior personally and so that patients are
not improperly diagnosed with mental illness by doctors. It is no more a mental illness
than a baby’s cry for help (see Appendix A.6).

One thing I’ve thought about is that, despite my caregivers’ entirely good intentions
and tremendous effort, my actual experience during this period was one of rather extreme
abuse. It’s still true, though to a lesser extent. I got worse almost entirely because of
interactions with my caregivers. This isn’t because of anything intentional on their part,
but due to my sensitivity to human interaction. If I could have somehow gotten what I
needed without people ever coming in my room, I would never have become so severe. I
must emphasize that this was despite their good intentions, effort and sacrifices, which I
have always acknowledged and been grateful for.

I don’t think I ever worried that my brain was permanently damaged. I’m not sure
why. I’ve always been very in touch with my body and most of my conceptual intuitions
about the illness have been proven correct by Ronald Davis (molecularly). I do still worry
that brain crashes (as opposed to body crashes from overexertion, which last longer and
are more of a gentle curve, not a cliff) cause brain damage, but I think the brain is resilient
and can rewire itself. I try not to think about it.

My personal theory of a mental crash is as follows. When an ME/CFS patient gets
severe enough, the energy limit invades the brain because use of the brain starts exceeding
the energy limit. When the brain exceeds this limit, it runs out of oxygen or some other
vital element, and the body responds by inducing an emergency release of adrenaline (this
is the hot flush I experience) and this adrenaline increases my heart rate, which pumps
more blood to my brain to avoid sudden brain death. I don’t know what this essential
element is, but I feel fairly confident this is an accurate laymen’s description of what is
happening. It’s an automatic emergency brain-saving reaction.

Severe ME/CFS List in Brief—Summarizing My Quality of Life

• I haven’t left my room for 7 years, except when I have to go to the hospital to change
my J-tube feeding tube out of medical necessity. I am only able to do this without
dying by being sedated with Ativan the entire time, as well as Fentanyl and Versed
during the procedure;

• I haven’t been touched by another human being without it hurting me in 7 years;
• I haven’t been able to speak for 7 years. I haven’t had a conversation with another

human being in 8 years;
• I haven’t eaten a crumb of food or felt a drop of water in my mouth in 6 years. I’m

alive because of nutrients being pumped into my body with machines and tubes;
• I haven’t taken a shower in 7 years. I clean the most necessary parts of myself with

baby wipes every day and it absolutely exhausts me. I can’t handle having someone
else clean me;

• I haven’t cut my own toenails in 7 years;
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• I haven’t been able to hold or even touch my camera in 7 years (photography is my
passion and my life);

• I haven’t peed standing up in 9 years. I haven’t walked to the bathroom to pee in 7 years.
I pee in a urinal in bed;

• I haven’t made love to a woman in 9 years. I haven’t been sexual in any way in 5 years;
• I haven’t brushed my teeth in 6 years. It hurts my stomach, making it worse and

putting my ability to tolerate the feeding tube at risk, which puts my life at risk;
• I haven’t seen a dentist in 9 years;
• I haven’t been able to tolerate the sound of another person’s voice without being

sedated in 7 years. I wear heavy-duty earmuffs whenever my caregivers are in my
room for the bare minimum of time. They can’t talk and have to be as quiet and gentle
as possible;

• I haven’t felt like a human being in 7 years. All humanity has been taken from me by
ME/CFS. I live only to continue living. There is no love, joy, passion or creation, only
endless, numbered days; (See Appendix A.1)

• I fight to survive for all those living and dying in silence and darkness (see Appendix A.3).

6. Slight Improvement—Ativan and Abilify

Discovering Ativan saved me from living on the brink. After taking it for the first time,
it had some sort of reset effect on my system, and all my symptoms improved permanently
in addition to the temporary benefit of the drug. I had been on Total Parenteral Nutrition
(TPN) through a PICC line for 1.5 years, and this is the maximum time a person can be on
this type of nutrition. Some things just can’t be given through your veins. It bypasses the
entire GI system, and risks liver damage. I should have been put on Total Enteral Tube
Nutrition with a jejunostomy tube [16], instead of TPN and a PICC line, from the start,
but my family, my doctors and I were all scared of what a trip to the hospital would do to
me and we didn’t realize how much Ativan would help me. I would probably be much
healthier today if I had a J tube installed then, because I would have discovered Ativan
sooner, and TPN through a PICC line in your veins causes the GI tract to deteriorate and
healthy bacteria to die off.

I took Ativan for the first time to try to make my trip to the hospital to have the J tube
inserted tolerable, or at least less harmful (see Figure 6). It wound up being a game-changer
for me. In addition to somehow resetting my system and permanently improving all of
my symptoms, I now had a way to periodically communicate (Ativan can’t be taken all
the time or you habituate to it, so I took it once every week or two). This meant that I no
longer had to figure out how to communicate problems or new needs that arose; I just had
to hold out and tolerate them until I could take Ativan.

Figure 6. J Tube.

Ativan mainly reduced my sensitivity so that I was able to tolerate being in the
presence of people. I still could not speak and certainly could not get out of bed or do
anything extra physically, but I figured out that I could gesture to communicate. This
was painfully slow and took an enormous amount of energy. In time, I learned that I
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could also do a limited amount of writing out words in the air with my finger or onto my
blanket (I still could not write on paper). I used the combination of gesturing for most
things and filling in gaps that I couldn’t successfully gesture by writing them in the air.
This was still hard on me, though, so I would often reduce the number of letters I had to
draw out by playing a sort of “hang man”. I would write a few essential letters of a word
and draw blank lines with my finger in between and try to use gesturing to help people
figure out the word by guessing the other letters. Or I would do the same with a sentence,
with the blank being a word I wasn’t able to get across. It was a relief to be able to finally
communicate directly to people, but also traumatic in how difficult and often imprecise it
was. It frequently made me feel pretty desperate.

Going to the hospital, especially for the first time, was incredible. I had no idea Ativan
was going to have such a profound effect on me. I was preparing to get way worse and
have a terrible time and crash horribly. Instead, I improved and was calm and got to enjoy
things like seeing the sky for the first time in 6 years: all the sights of the real world out the
window of the ambulance, all the healthy people working at the hospital leading healthy
(or at least much healthier) lives with careers and loved ones and goals and things they
were looking forward to, etc., and, a few times, seeing women my age and feeling attracted
to them, and more. It was all amazing and continues to be, though it’s also exhausting
and a big disruption to my routine, so it’s a mixed bag, especially coming back home and
seeing the door to the outside world shut behind me. This is very difficult emotionally. I
also let a lot more of myself out while on Ativan because I’m able to, and when it wears off,
I have to pull it back in again and suppress myself again. It usually takes a couple days of
emotional turmoil to adjust.

In the fall of 2019, I started taking Abilify at a low dose. It did nothing for the first few
months because I was adding multiple medications and supplements, so I tapered up very
slowly, much slower than most people when they take it now. I think I spent 6 months
going from 0.25 mg to 2 mg (February 2020). After being at 2 mg for about a month, I
started noticing an effect. It wasn’t the same as Ativan. I didn’t suddenly feel it like Ativan,
which had an instantaneous, noticeable, drug-like effect. Abilify seemed to be changing
something at a deeper level. I had more energy and could slowly tolerate more things that
used to cause me stress. For the last 6–7 months, I have continued to improve, tolerating
more and more things that used to make me crash from stress and over-stimulation. I can’t
get out of the bed, but I can move around in bed much more than before. I can even work
on some hobbies in bed on most days for some time. When I take Ativan now, I can actually
listen to people talk to me, so instead of pantomiming both directions, I can listen and then
pantomime back. They can say what they think I mean, and I can nod if they’ve got it.
This makes it much faster but still painfully imprecise and slow for me to communicate
anything to them.

Soon after my stomach completely shut down and was unable to tolerate even a drop
of water, I discovered that ice helped it function better. When I started getting Total Enteral
Formula with the J tube, I kept ice on my stomach for basically all of my waking hours.
After being on Abilify for 6 months, I discovered through an act of brave experimentation
that I could tolerate the food pump with no ice. This was a huge breakthrough, because it
allowed me to move much more in bed and avoid the constant replacement of two-gallon-
sized ziplock bags of ice on my entire stomach from ribs to waistline. I’m now able to get
up on my knees in bed for a moment to move or reach things. I haven’t tried standing up
in bed.

For my entire time with severe ME/CFS, I’ve gotten a natural adrenaline boost when I
have a bowel movement that improves my condition, and, with the exception of a 6-month
period when I used a commode, gives me enough energy to get out of bed and walk the
6 feet to the bathroom to go in there on the real toilet [17]. Which is, of course, a good thing
for my sense of humanity and autonomy, and it’s just easier for everyone. Since Abilify has
started to improve my heath, I’ve been able to harness this adrenaline to communicate after
having a BM in the bathroom. I can’t interact with people for a long time, but long enough
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to communicate some basic things. It’s been enough that I haven’t needed to take Ativan
anymore because I just wait until my next BM to communicate new needs or problems.
I’ve recently added washing my feet, privates, head and face in the shower to having a
BM. After the BM, I stand in the shower for a very short period and wash my feet and
privates. Then, I lie down on the ground with my head sticking into the shower and my
caregiver washes my head and I quickly wash my face. I don’t totally understand how my
body produces adrenaline to go to the bathroom or why it isn’t able to for other things like
communication or cleaning myself, but it has something to do with hardwired necessity.
There is something hardwired to having a bowel movement that must push the body to get
up and move somewhere else. I believe it is something we evolved to have, to help early
humans move away from their sleeping place to go to the bathroom because this improved
sanitation and reduced illness [18].

7. Important Notes

A doctor recently asked me to describe why I am unable to talk and the process behind
that. The answer to this question ties into a core process of ME/CFS that is important for
the world to understand because of its significance and because of how much suffering it
causes patients. I haven’t spoken in 8 years, but I could talk right now if I chose to. The
keyword here is choose. ME/CFS is not generally defined by inability, but by consequences.
Everything is about Post-Exertional Malaise, mild or severe [19]. I could get out of bed and
walk out the door and run right now if I chose to. I’m capable of it. The question is not
what I am capable of, the question is what will happen to me afterwards (or in severe cases,
might leak into the very act because it would take very little running before the reaction
of severe PEM started and I might still be running when it hit, causing me to collapse or
possibly die, but not from the immediate consequences of the action, but PEM). ME/CFS
patients very quickly learn that their actions have consequences that occur after the fact.
Patients have to learn to read and listen to their bodies.

I have learned to pre-visualize an action before doing it. When I pre-visualize per-
forming the action, I can feel what the consequences of performing that action will be, and
whether it will hurt me or not. I have incorporated this pre-visualization into every single
action, big and small, and it is now how I function without having to consciously think
about it. I don’t speak because, when I do this split-second pre-visualization I feel that it
will hurt me.

There are some things I don’t use entirely this technique for, though. Some things
feel like they might be OK, but I rely on my prior memories of doing them and what
the consequences were to steer me in the right direction. One time, in 2012, when I first
became bedridden, I got up out of bed to move something that had fallen over. It wound
up causing severe PEM that left me exhausted and brain-fogged for days. Right now, when
I pre-visualize getting out of bed and walking a few steps to get something, it feels like
I maybe could, but I am scared to do it because of what happened in 2012. I can hear
psychologists everywhere screaming “deconditioning!” That’s not what is happening here.
It is simply intelligent learning. When I am able to get out of bed and walk a few steps to
pick up something, it will be obvious to me. Getting better is a slow process with ME/CFS
because of how careful patients need to be about overdoing it. When getting better, the
energy limit is suddenly in unknown territory. Patients must very slowly do new things
only when they feel very safe doing so. It is wiser to get better staying a bit under your
absolute limits than to try to do as much as possible, and wind up making a mistake,
going over the limit and then getting worse and ruining a possible upward spiral toward
better health.

7.1. Routines

This brings me to another important part of living with ME/CFS—developing a
routine. It is difficult, especially for people new to ME/CFS, to pre-visualize every little
thing. It’s likely that I am better at this than other people because I am good at spatial
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thinking—I am a visual artist. It is difficult to always know when you will go over your
limits by performing a certain action. Patients soon learn what hurts them and what is
OK, and to make life easier, instead of trying to figure these limits out every hour of every
day, which leads to making mistakes, patients develop routines. These routines are sets of
actions a patient learns that, if performed in a certain way or order, can be done without
going over their energy limits. Most people who survive ME/CFS develop routines and
stick to them so that they are much less likely to go over their limits. It is a way of living
that leads to much better health than constantly guessing or taking chances. It, of course,
causes suffering as well because it takes spontaneity out of life. The worse a patient gets,
the more every day becomes a chore of endlessly going through the same actions in the
same order and in the same way, but if patients don’t develop a routine, they get worse,
and lose the ability to do things they were once able to do. Do not make the mistake of
diagnosing this as OCD behavior. It is a choice that ME/CFS patients make. The choice is
obvious to ME/CFS patients: it is preferable to sacrifice spontaneity in order to be healthier
and more active, and think more clearly.

7.2. The Great Beyond

Having Severe ME/CFS is so close to being dead. There’s really no other way to
describe the experience I have had. I don’t think it’s something that people who haven’t
had severe ME/CFS can likely understand. Looking back at who I was when I had mild
and moderate ME/CFS, I’m not sure it’s something that even patients who haven’t been
in the extremely severe state can fully understand. I was literally barely alive, and I am
confident that, in a short time, science will prove that severe ME/CFS patients are barely
alive and that ME/CFS patients, in general, are less alive mentally and physically than
healthy people.

I think the only time a healthy person maybe experiences anything like this is shortly
before actually dying. In that case, the person is generally in this state for a much shorter
period of time and so remains much more connected to who they were, and their former
lives. This is the state in which healthy people let go of their former lives and accept death,
which is probably one of the reasons that suicide is so common for ME/CFS patients.

When I was severely ill, I lost so much of myself. I was holding on to fragmented
memories left imprinted in my mind of who I was, but that person, in reality, didn’t exist
anymore. The thought patterns and emotions and worldviews that created the person I
was no longer existed. However, I was still technically alive, just enough to be conscious
and bear witness to this state of non-existence.

The suffering this causes is so profound. I can only liken it to one of the hell realms
described in Tibetan Buddhism. A world full of nothing but pain, loss, agony and constant
never-ending challenges in holding on to what little I had left. Every mistake took me
deeper into the void of nothingness.

As you know, I have recently gained back some of my mind and body. It feels like
coming back from the dead. I’m in a strange state now, where bits and pieces of Whitney
have come back to life but most of me has not. I’m not able to get out of bed, eat or drink
water or go out and feel the world again—feel that feeling that is being alive.

I have, so far, just been riding this wave of improvement and the new-found abilities
I have, like being able to write and have some semblance of connection with the world
again.

However, the honeymoon phase for these improvements wore off, I started realizing
how far I actually am from being Whitney again. I’ve realized that I don’t really know who
I am anymore. I know who I used to be, but is that who I am? I guess I’ve realized that it is
not.

The experience of being on death’s door for never-ending years has changed me
permanently. I’m still not well enough to come anywhere close to fully inhabiting my
own mind and body again. I don’t really know who I am. I’m in a sort of limbo right
now, stripped of the person I once was and would have become, but not able to take the
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experiences I’ve had and create a new person out of them. I’m still a ghost, suddenly no
longer fully transparent, yet, at the same time, unable to actually exist in physical form.

It’s so confusing.
While my new capabilities have improved my quality of life a small amount, I realize

how much I’m still suffering and how much is still missing from my being a human being
again. I’ve been so focused on my small improvements that I’ve somewhat lost touch with
how far away the world still is. When I think about it now, it’s hard for me to even imagine
what it would be like to be fully healthy again, out in the world again, alive again.

I don’t know who I am going to become. One thing I do know is how much the
experience of losing everything has taught me. I think ME/CFS is the greatest teacher I’ve
ever had. I have hope that when better treatments, and then a cure, are found, I will be a
much more conscious, wiser, more realized being. That person waiting to be reborn is an
incredible person, and I can’t wait to see that person and be that person and contribute to
the world with my whole being (see Appendix A.9).

I think this is one of the most tragic things about the high rate of suicide among
ME/CFS patients. These are people who have been through something completely unique
to the rest of society and have a truly unique and profound perspective to offer the human
race. When an ME/CFS patient kills themselves, so much is lost from the world.

We have seen the other side. We need to stay alive so that we can join the world again
and share what is really out there in the great beyond with the rest of humanity. We have
an incredible understanding of what life is. How precious and fleeting it is, how little time
we have, and more. These are lessons that most people never learn, and we need to teach
the rest of humanity how sacred the life they have truly is.
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Appendix A. Articles I Have Written about ME/CFS

Appendix A.1. What Patients Often Go Through

• Loss of some or all family;
• Loss of all friends;
• Loss of job;
• Loss of hobbies;
• Loss of loved ones/relationships;
• Loss of things that used to define who you were;
• Loss of connection to the world;
• Loss of sense of dignity;
• Loss of ability to do anything physical (this includes chores, sports, outdoor activities,

using your legs as transportation, and in more severe patients—self care like showers,
keeping clean in general, brushing teeth, changing clothes, changing socks, etc.);

• Loss of ability to think and remember the way you used to, your mind lost from you
in what is often called a “fog”;

• Accordingly, loss of your personality;
• Loss of your sense of self and sense of humanity;
• Prejudice from everyone in a patient’s life, accusations from everyone in a patient’s

life of the illness being “in their head”, even after decades of illness;
• A complete lack of support from society. There is no safety net for ME/CFS patients

because most patients aren’t diagnosed and even when they are, it is not considered a
valid diagnosis [20]. If patients aren’t lucky enough to have friends/family to take care
of them, they are left on their own. Even patients who do have people in their lives
who are willing to make the incredible sacrifices required to take care of them, very
few are prepared or trained, or the right kind of person for that job, which is incredibly
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difficult. Most Severe ME/CFS patients probably die or commit suicide when there
literally is no hope [21]. A great number of them lose hope before this point;

• Lack of funding for research that would give patients something to hope for [22].
All of the above plus no research puts a huge burden of literal hopelessness on
patients. Their condition is likely never to get better [23]; their only hope is a cure
or treatments, but there’s no funding for scientists to do research to find treatments
or a cure. The Open Medicine Foundation-funded research, spearheaded by Ronald
Davis out of Stanford University, is the first extensive, collaborative research effort
into ME/CFS [24], but it is pretty new. For the last 40 years (the illness has likely been
around for much, much longer than that, but was even more covered up, prejudiced
against and misunderstood, to the point that there was not even recognition of its
existence), there has been nothing but small efforts at research, even if a few have been
well-meaning and well-conceived. NIH allocates only 15 million dollars per year for
ME/CFS research but, just a few years ago, it was only 6 million dollars per year [25].
Multiple Sclerosis is thought to be, on average, much less severe in its impact on
patients’ quality of life, and affects half the number of people (at least, the number of
affected MS patients is likely accurate, the number of estimated ME/CFS patients is
likely very inaccurate). However, MS receives 100 million dollars per year from the
government for research. HIV receives 28 billion dollars per year [25].

• Some patients are committed to psych wards [26]. This probably happened a lot
more in the past. The number is thankfully declining, but it still happens. There is
one woman who was forced into a psych ward and, while there, the clinicians, at
one point, threw her into a swimming pool to try to force her to “take initiative”, or
something. She almost drowned. She got much, much worse while kept at the psych
ward but did finally get out after relentless help from the ME/CFS community or
family/friends (I’m not sure which) [26]. I’m sure there are many diagnosed and even
more undiagnosed ME/CFS patients around the world being forced into treatments
and forced to take medications that harm them, getting worse and worse and suffering
profoundly as a direct result of being locked in psych wards. I recently wrote a letter
to a hospital that is currently threatening to lock up an ME/CFS patient in Sweden
against his will. It is included in the appendix below (see Appendix A.6).

Appendix A.2. Staying below Energy Limits

My number one piece of health advice for Chronic Fatigue Syndrome/Myalgic En-
cephalomyelitis patients, more important than any current medication or treatment, is
to never exceed your energy limit. Let me explain to be clear. The most unique, best
identifying symptom of Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (ME/CFS)
is Post-Exertional Malaise. Healthy people can exercise way past the point of exhaustion.
They can continue when their bodies scream at them to stop and later that day, they recover
and feel fine, if not euphoric. I know this feeling well; I ran cross-country in high school.
ME/CFS patients have an energy limit and if we exceed that limit, we get Post-Exertional
Malaise, which means we get physically sick afterward, and any ME/CFS symptoms we
have get worse. This can last for days, weeks, months or be a permanent worsening of
the illness. The most important part is that, when we exceed our energy limit, the limit
goes down, so next time we have to stop sooner or the whole process repeats itself as a
vicious cycle.

Patients with mild ME/CFS usually only reach their limit with anaerobic exercise, but
a more severe patient’s limit can be brushing their teeth for too long a time and, for even
worse patients like me, the limit is, for example, being touched by another person, being
in the same room with someone else, looking at something for too long or even thinking
about something for too long, or thinking of something that requires too much mental
energy. Having someone in the room, especially, puts me over my limit. The combination
of thinking at the same time is extremely overwhelming. I have to meditate on a couple
simple ideas or memories, and if my mind strays, even for a moment, it can be devastating.
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Most people are completely out of touch with their bodies. ME/CFS patients have to
learn to be keenly aware of our bodies and exactly where our limit is. We have to make a
choice to stop when we feel ourselves reaching our limit before we go above it. This choice
is part of the reason we are judged so harshly by friends, family and even loved ones: we
have to choose to stop activities or refrain from activities before they make us symptomatic.
People don’t see us getting Post-Exertional Malaise—we go home and collapse, suffer, sleep
or rest in private. Due to this lack of awareness, they never understand the connection.

It’s also extremely difficult for us because it’s pleasure first, negative consequences
later, and our minds are famously bad at negotiating this. Think of how hard it is to
stop using drugs. It’s a similar pleasure first, negative consequences later situation. With
ME/CFS, it is life itself we are having to refrain from, not a high from life.

A good way to control the urge to indulge the pleasure center of the mind is to think
about how you will feel afterward. If you exceed your energy limit pushing yourself to
continue engaging in an activity—mental or physical—your limit will go down, you may
never be able to do that activity again, and, in the future, you’ll have to do even less just to
stay below your new limit. It helps to bring the negative consequences into the present
and hopefully make it easier for you to stop within your limits.

This happens to be Ronald Davis number one piece of health advice as well, arrived
at independently of me. Genius minds think alike.

Please understand, getting worse DOES NOT mean this is your fault. For one thing,
ME/CFS is an extremely complicated illness, and its mechanisms are mostly unexplained
to date. Some people (like me) get worse without exceeding their energy limits. I went
from mild to severe ME/CFS overnight while traveling in India. Then, I slowly recovered
and went back to ME/CFS severe over and over until I came home and got better, but
remaining worse than before India. No one knows what caused this. The world is also full
of chaos, and we can’t always accurately predict how much energy something will take.
We often get stuck in situations we can’t just stop, and we have to push ourselves past our
limits. This is why a predictable routine becomes important—the less unexpected energy
expenditure, the less likely we are to wind up in one of these situations and overdo it. It’s
also really hard to know your limit and body well enough to feel it coming on and stop. It
takes years of experience.

So don’t blame yourself. Just do your best and let go of the rest, and prepare for the
very real likelihood that you could get worse.

Appendix A.3. The True Horror Of ME/CFS

From the CDC, “According to an Institute of Medicine (IOM) report published in 2015,
an estimated 836,000 to 2.5 million Americans suffer from ME/CFS, but most of them have
not been diagnosed.” [27].

This number is generally stated as being about 2 million, the higher end of the CDC’s
estimate [28]. However, I’m not sure how the CDC or anyone else thinks they can accurately
guess at the number of people afflicted by an illness for which it is so difficult to simply
obtain a diagnosis. What logic or thought process lead them to the ”2 million” number?

In honor of all those who lie in silence and darkness, to those whose terrible deaths
which were marked as cause “unknown” or “heart attack”, etc., and to those who have
taken their lives due to unbearable suffering, I must relay to you the unfortunate true
horror of ME/CFS. It is much worse than estimates like this and has been for at least forty
years. I know this by looking at what we know and using simple logic to extrapolate from
there. These are the logical steps:

(1) We only hear from people who are diagnosed. How hard was it for you to get
diagnosed? It took me about 7 years of constantly seeing doctors. I was told my symptoms
would resolve themselves, or that nothing was actually wrong with me, or there was just
no answer and nothing else to test for, or the famous “it was in my head and not a physical
illness”. How many people have the fortitude to keep going in the face of this, and for how
long? It takes a very specific kind of person to be utterly relentless enough to continue
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pushing doctors to dig deeper and continue seeing new doctors for second, third, fourth,
fifth—and even more—opinions, all the while ignoring the blatant prejudice and disrespect
constantly shown to them. Everything pushes ME/CFS patients to give up and try to either
live with their “health problems” (what I called it for years) or kill themselves. Everything.
What percentage of regular people out there who have ME/CFS have the chutzpah to keep
fighting for answers in spite of all of that? 10%? 5%? Less? [29].

(2) Of that small percentage of ME/CFS patients who are diagnosed, how many are
lucky enough to remain mildly sick and not get worse, despite holding a job, taking care of
kids, feeding themselves, feeding a family and doing all the myriad other things it takes to
be an independent adult?

(3) Of those who get diagnosed but become too sick to care for themselves, how many
are lucky enough to have family or loved ones who will support them and take care of
them? It’s worth noting that it’s much less likely that undiagnosed ME/CFS patients will
have family/friends/loved ones who will be understanding enough to help them or take
care of them. Even for diagnosed patients, there are few people in the world who have
access to the care that is necessary to keep someone who is severely ill alive. I know how
lucky I am. It takes loved ones who are willing to give up their personal and professional
lives, with enough money to pay for huge medical bills that aren’t covered by insurance,
because we don’t have a “legitimate illness”.

(4) How many are willing or able to carry on emotionally, continuing to survive the
horrifying “living death” that defines severe ME/CFS?

(5) Of those who manage to get (1) a diagnosis and (2) are lucky enough to either
not get worse (rare, especially if they are trying to maintain a healthy person’s workload,
which is very common) or (3) have people in their lives willing and able to take care of
them and (4) are emotionally able to carry on despite the incredible suffering ME/CFS
inflicts, how many of this dwindling percentage are interested in social media/find the
forums and social media pages, and then how many are even capable of using computers
(many ME/CFS patients are not able to)?

This is what it takes to be “seen” as an ME/CFS patient. The people on Facebook,
Twitter, Phoenix Rising and other ME/CFS forums are the very tip of the iceberg. We only
hear from people who make it through these five tiers. It’s likely that this is a very, very
small percentage of ME/CFS patients [29].

What happens to the rest of the diagnosed/undiagnosed ME/CFS patients in the
country/world? This is something no one talks about. If you just look at the facts, human
nature and how our society functions, it suddenly becomes horrifying. They must wind
up on the streets, getting worse and worse until they die a terrible death alone in a gutter
somewhere [30]. I believe this happens to a huge number of ME/CFS patients.

How many people are as sick as I am? Only a few of us are publicly known, but surely
there are staggering numbers of people as sick as I am. (Even if the estimates are correct
and one quarter of the “2 million” is severely ill, that’s at least 500,000, just in the U.S.)

I’ll ask again: what happens to all the rest of us? My fellow severe ME/CFS patients
have either killed themselves or will die alone in a ditch; likely hundreds of thousands of
us or more. In a ditch. Alone. We need the support of the federal health agencies to fund
research and care programs (ME/CFS wards that house ME/CFS patients who don’t have
anyone to take care of them, and can cater to their sensitivities) for this disease, and, yet it
hasn’t been offered. So many of us have just been left to die alone.

Appendix A.4. Adjusting Expectations

I think one important aspect of coping with ME/CFS is lowering our expectations,
as sad as that is to do. A discrepancy between expectations and reality is one of the
biggest causes of unhappiness, even among healthy people. If your happiness depends
on something you don’t have, you will be unhappy. Living with ME/CFS is a process of
lowering the bar of expectations you once had for your life. You have to do it, or you’ll
go crazy. Since ME/CFS is often degenerative, as it was for me, it becomes a process of
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continuing to let go of expectations and continuing to lower the bar until, as in my case, it’s
practically on the ground. There was a time when I said I would kill myself if I ever had
to move in with my parents. Yet here I am alive, after living with them for about 10 years
now, since 2011.

One way to do this is to try to be open minded to things you once thought were
beneath you, or simply not befitting your personality or the way you wanted to live. I did
a lot of this.

When I became housebound while living in Berkeley, California, I realized how
difficult it was going to be to meet people while stuck in my house, so I signed up for a
dating website, which is something I never would have done before I was sick. I decided I
needed to be open minded to the options that were actually on the table to maximize my
quality of life. Nothing much came of the dating website, except one really awesome girl,
who made it all worthwhile. We had a good, short relationship—a few months—before
my illness got in the way and the relationship ran its course, and we ended things on
good terms.

I also really worked on overcoming shyness and asking girls out for coffee/tea who I
didn’t know but met randomly in public. I met a girl this way too—an employee at the
Whole Foods I went to for groceries. (One of my few outings—which exhausted me.)

Being creative is hardwired in my existence and the worst parts of this illness have
been when I’m too sick to be creative with anything in my life. As long as my health
allowed, I’ve always tried to find creative projects I could handle working on within
my energy limits. One thing I did in Berkeley, and, while my health permitted, here at
my parents’ house, was collect headphones with good drivers that had poor acoustic
implementation, resulting in much inferior sound than they were capable of. I learned
how to add acoustic implementation that allowed the drivers to operate better so the
headphones would sound as good as they could, resulting in some incredible-sounding
headphones. I had to give up the kind of photographs I used to make, but things like this
somewhat filled the creative void that was left in my life.

For the last 7 years, I haven’t had the energy or freedom in my daily routine to be
creative at all, and it’s been crushing. I’ve felt adrift and empty. However, I hung on for the
ride and now I’ve had a completely unexpected upswing, and I get to try to be creative
with these social media pages and writing. Again, it’s not what my healthy self would be
doing but I have to change my expectations and adjust and be open-minded, and then I
can find happiness in things I wouldn’t have before.

I even love my iPhone now, which is something that would have been an anathema to
me before. It’s now my only connection to the world and only way of engaging with the
world. When I get better, hopefully it won’t remain attached to my hip, but if I’m better it
won’t matter—I’ll be better!

Appendix A.5. My Whole World Exists in Bed

Something I don’t think people who haven’t experienced being bedridden under-
stand is that, when you’re bedridden, your whole world exists in bed. You don’t climb
into bed to sleep or nap or get cozy and then get out of bed and live in the rest of the
room/house/world.

You are always in bed. It’s your whole world. I think this contributes to some of the
sensitivity that severe ME/CFS patients experience. Anyone would be particular about
their bed if they were bedridden, but it is also exacerbated by the sensitivity that the
illness causes.

Half of my bed is dedicated to me and the other half to storing things I need access
to because I can’t get up to get things. On my bed are: my stomach massagers (for my
severe gastroparesis), ice for my stomach (ice helps my stomach feel and function better), a
stack of paper towels, remote door bells which I use as call buttons when I need something,
a container of water for cleaning or rinsing off baby wipe soap, a basket with odds and
ends like the remote control to my A/C, masks for the smoke from the forest fires before I
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got an air purifier, the towel I use to cover my eyes when people come in, my white noise
earphones, my earmuffs, a stack of adult diapers because I got a urine infection once and
had trouble holding it in time to get a urinal and now I keep them accessible just in case, a
little jar for trash, boogers, etc.—you get the idea. I’ve packed as much as possible within
reach under my bed, like a vibrating massager for my feet and legs, which get restless leg
syndrome (tingly feeling in the legs and feet that can be unbearable) from being so still,
or nervous system weirdness—I don’t know which. I also store extra backup stomach
massagers in case one fails, my heating pad, which I use on my feet to keep warm since I
have ice on my stomach all the time, and lots more.

All these items are, to me, like all the stuff in your house. You are just as particular
about how your house is arranged as I am about how my bed is arranged, and you get to
leave the house and get away from all that stuff and move freely with a few possessions. I
don’t. This bed is where I reside 24/7 and I need access to this stuff 24/7.

Some symptoms of severe ME/CFS are partly just normal reactions to horrid night-
mare living conditions. They are, of course, compounded by the sensitivity that severe
ME/CFS causes. However, I think it’s important for caregivers, doctors and healthcare
professionals to understand how challenging living conditions are with severe ME/CFS,
and the fact that any healthy person would also react adversely and wind up acting “ab-
normally” in response to these conditions. It is, in fact, not an abnormal reaction, nor is it a
sign of mental or psychological illness. It is a healthy, pro-active response to the limitations
imposed by the illness, making it easier to access things with minimal energy expenditure.
For example, I have a piece of tape on the floor marking where my bed urinals should be
precisely lined up. If they are always in the same place, I can develop muscle memory for
the action of reaching down and picking them up and can do it with very little thought or
energy. I can even reach them with my eyes closed. I try to have everything in my bed like
this. Again, it is not OCD.

Appendix A.6. A Hospital in Sweden Is Threatening to Commit a Severe ME/CFS Patient to a
Psych Ward

Holger Klintenberg is a severe ME/CFS patient in Sweden who is being threatened by
a local hospital with committing him by force to their psych ward. He is extremely severe
and this will kill him.

This is a letter I wrote to the Hospital that is threatening to commit Holger.
Dear LänssjukhusetRyhov hospital threatening to commit Holger Klintenberg against

his will,
My name is Whitney Dafoe and like Holger I also have severe ME/CFS. I have recently

seen some minor improvement from an experimental drug that reduces brain inflammation
which is the only reason I’m able to write this now. I spent four long years in a state very
similar to the condition Holger is in.

I’m writing you to tell you that if I was committed to a psych ward even now it would
without question kill me. It would have killed me faster if I was committed when I was
in Holger’s condition. Holger will die if you commit him to a psych ward. Period. If you
doubt this you should watch this news clip about an ME/CFS patient who died as a direct
result of being committed. And ask yourself: do you want that on your conscience? Do
you want that kind of publicity? Killing someone? Because you will get it.

https://youtu.be/yrBAlKtroBw (accessed on 22 April 2021)
ME/CFS is not a psychological illness. It never has been and there has never been an

acceptable reason to treat ME/CFS patients the way you are threatening to treat Holger. For
decades there has been so little research into ME/CFS that there hasn’t been a lot of proof
of physical illness. However in recent years there has been a surge of research into ME/CFS
due to a team of world renowned scientists (all award winning and 3 Nobel prize award
winners) at Stanford University taking on the illness full steam, almost entirely privately
funded. They have made a number of profound discoveries in only a few years that prove
this is a real physical illness and they are only going to find more proof as they move closer
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to finding a diagnostic test and a cure. The lead researcher is Ronald Davis and he would
be happy to speak with you about these discoveries and give you his informed opinion
on the consequences of committing Holger. How will you feel after killing someone who
could have lived to see a cure discovered and experience a full recovery?

The main, most distinguishing symptom of ME/CFS is something called Post Exer-
tional Malaise (PEM) which refers to symptoms worsening with physical exertion, or with
severe patients like Holger and myself, mental exertion as well. Patients with ME/CFS
have what is called an energy envelope—in other words—an energy limit. When patients
exceed this limit, two things happen. Their symptoms get worse which can last for hours,
days, months, or years. And most importantly, the energy limit lowers. I got worse for
4 years due to going over my energy limit for one too many days.

Holger is in an extremely fragile state. Because he is so severe, his energy limit is so
low that even the most mild stimulation such as light or noise forces his mind to use more
energy than his limit permits and he gets worse. And his energy limit goes down even
further. This is an extremely dangerous vicious cycle where every time the energy limit is
exceeded, it gets lower and the patient has to figure out how to live, or in Holger’s case,
survive, while staying under this limit. At some point, if he is not in an environment that
allows him to do this, the limit will get so low that he will not be able to stay under it and
he will quickly get worse at an exponential rate until he dies.

This is not an idea or theory. This is the reality that millions of people suffering from
ME/CFS face every day among other devastating symptoms.

If you commit Holger to a psych ward, it will kill him without question. If you do not
commit him and allow him to live in the space he has been living in, he will very likely
survive long enough for the research team at Stanford to find treatments that will make him
much better or a cure that will return him to a fully healthy, productive member of society.

You have a choice to make and you now know what the consequences of that choice
will be. If you have any semblance of humanity or decency you will give Holger a chance
to live. That’s the least that any human being deserves.

Thank you for your time and consideration.
Sincerely,
Whitney Dafoe, severe ME/CFS patient
www.whitneydafoe.com/mecfs (accessed on 22 April 2021)
www.facebook.com/whitneydafoe (accessed on 22 April 2021)
www.twitter.com/dafoewhitney (accessed on 22 April 2021)
www.instagram.com/whitneydafoe (accessed on 22 April 2021)

Appendix A.7. Good Science Grants Being Turned Down by NIH

Ronald Davis and other good ME/CFS scientists’ brilliant grants are currently being
turned down by NIH. Part of the reason for this is that the system for grant review is
a mess [31]. Grants are reviewed by study sections, whose reviewers give them a score.
They then go to Council, which funds the ones with the best scores. The main problems
are: (1) There is only money for about 10% to get funded. (2) Reviewers nit-pick the grants
so only a few get good scores, when, in fact, a much larger percentage of the grants are
good. (3) Reviewers are often underqualified and uninformed about the subject of the grant,
so their criticisms are incorrect—at times, ridiculous. (4) Council takes these inaccurate
reviews as gospel and just funds the top few, without any evaluation of the competence of
the reviews or consideration about the importance/urgency of the science. (5) The leadership
at NIH is obviously not committed to addressing the urgent problem of millions of people suffering
from the horrific disease of ME/CFS.

What is required is that scientists focus on researching things that can actually make a
difference and lead to treatments or a cure for this disease. Grant reviewers are looking
for a hypothesis that can be researched and lead to an answer that can be published.
Ronald Davis isn’t thinking about getting published; he’s trying to find answers to what’s
happening inside the bodies of ME/CFS patients and discover an intervention that might
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help. What he wants to do isn’t always so simple as “hypothesis, research, publication”
and the grant reviewers only like grants that use existing, well-established methods that
will lead to a publication. They can’t imagine that anything they have never seen before
could actually work. All of Dr. Davis’ grants involve things they have never seen before.
They don’t understand it, which, when combined with what a mess ME/CFS is, makes it
even harder for them. A lot of them also probably know nothing about ME/CFS or are
prejudiced against it to begin with.

Another thing that gets in our way is, actually, probably a good thing most of the time.
NIH has a rule that they are not allowed to communicate with the grant reviewers. I believe
it’s to try to keep things impartial. However, this rule hinders NIH from intervening and
urging acceptance of Dr. Davis’ grants and other good ME/CFS grants to try to make
it impartial as it should be. I don’t believe NIH is allowed to pick who reviews which
grants, either. However, the Council’s JOB is to make certain the reviews are competent
and unbiased, and that the research addresses urgent and nationally important topics. In
the case of ME/CFS, their job should be to make sure ME/CFS has adequate funding and
to make certain that the research is likely to make progress towards understanding the
disease in a way that might lead to treatment and cure. Not just a bunch of random data
to publish.

This is all true, but to offer this as the cause of the problem presumes that the various
heads of NIH actually want these grants approved in the first place.

What is also true is that NIH is engaged in a duplicitous publicity stunt, trying to
continue their 40-year campaign of intentionally ignoring ME/CFS and systematically
denying grants simply because they relate to ME/CFS, while, at the same time, trying
to cultivate a public image of supporting ME/CFS. NIH has recently been saying things
like “we want to and are ready to fund ME/CFS grants ’based on good science’ so turn in
grants and we’ll fund them”. Sounds good, right?

However, when good science grants about ME/CFS are submitted to NIH, these
scientists review them and find absurd reasons to give them bad scores so they then get
dismissed as “bad science”.

I’ve got news for you, Francis Collins (the Director of NIH). Ronald Davis doesn’t
write, speak or think “bad science”. We see the game you’re playing, and we think you
are an even more depraved human being for playing it. Either do the right thing and fund
worthwhile ME/CFS grants, or publicly face the consequences of the blatant prejudice you
are enacting.

We know your system is difficult, but we also know that you are the Director and you
are capable of intervening when there is a severe health crisis, so that it gets addressed. It’s
been done before. You just have to believe that we have a real disease, that we are suffering,
that more people will suffer, and that science needs significant funding to end the disease
and end the suffering. You have to care. You told us “We are the National Institutes of
Hope”, “We are a family, in this together” and “We are ready to fund good grants”. You
need to put your money where your mouth is. You know what a good grant looks like.

This isn’t something you’re going to get away with. We all see what you are doing,
will remember it, and history will record it.

Appendix A.8. My Experience in a Wheelchair

Have you ever had to use a wheelchair because of ME/CFS? I have and found it to
be an unexpected experience. My legs slowly got worse because of circulation problems
(I think) to the point where I could only walk into the kitchen once per day (15 feet or
so). Then it got worse, and I had to crawl. I couldn’t get a wheelchair from my insurance
company because, even though I couldn’t walk, I had no diagnosis they considered valid.
When I asked my primary doctor (who I’d been seeing for years, trying to get a diagnosis,
before I got diagnosed) for help, he said he thought it would be bad for me and he couldn’t
in good conscience help me get a wheelchair (because he thought getting me a wheelchair
would reinforce my “non-existent illness that was in my head” and that I “needed to get
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over”). I finally got one on Craigslist for cheap. At first, I just used it to get around the
house, which was a huge help. No more crawling to the kitchen for ice cream. It also gave
me more independence to microwave my own food from leftovers. The real surprise came
when I went out in public with it—mostly to Drs. appointments.

The way people treated me was a revelation. They instantly knew there was something
dysfunctional in my body and treated me with respect, let me go first, and kind of bowed
in respect to the hardship I was facing. It wasn’t that I was craving attention, but after the
way my friends and doctors treated me and the lack of funding and support from society,
it was a shocking polar opposite that honestly felt really, really good. It was amazing to
feel instant recognition from people of a real illness.

Most people don’t feel good about being seen in public in a wheelchair, so this
illuminates just how badly I was treated, and how many people in my life were constantly
questioning the validity of my illness. When seen in a wheelchair, there was no question,
just instant recognition and understanding.

Appendix A.9. When Life Gives You Rotten Lemons

They say, “When life gives you lemons, you make lemonade”. What do you do when
life gives you rotten lemons?

First, you are overwhelmed with anger that you didn’t even get fresh lemons. In time,
the anger turns to sadness, and slowly you start longing for fresh lemons.

You spend all your available energy thinking about making lemonade. How you
would squeeze them, all the ingredients you could use. You become the most incredible
lemonade maker in the world, only you’re stuck at home, or in bed.

I can only imagine the torrent of knowledge and wisdom that will be unleashed upon
the world when we are all cured.
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Abstract: Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (CFS/ME) is a rare disease with
no known etiology. It affects 0.4% of the population, 25% of which experience the severe and very
severe categories; these are defined as being wheelchair-, house-, and bed-bound. Currently, the
absence of biomarkers necessitates a diagnosis by exclusion, which can create stigma around the
illness. Very little research has been conducted with the partly defined severe and very severe
categories of CFS/ME. This is in part because the significant health burdens experienced by these
people create difficulties engaging in research and healthcare provision as it is currently delivered.
This qualitative study explores the experiences of five individuals living with CFS/ME in its most
severe form through semi-structured interviews. A six-phase themed analysis was performed using
interview transcripts, which included identifying, analysing, and reporting patterns amongst the
interviews. Inductive analysis was performed, coding the data without trying to fit it into a pre-
existing framework or pre-conception, allowing the personal experiences of the five individuals
to be expressed freely. Overarching themes of ‘Lived Experience’, ‘Challenges to daily life’, and
‘Management of the condition’ were identified. These themes highlight factors that place people at
greater risk of experiencing the more severe presentation of CFS/ME. It is hoped that these insights
will allow research and clinical communities to engage more effectively with the severely affected
CFS/ME population.

Keywords: ME/CFS; severe; very severe; housebound; qualitative; interview; experience

1. Introduction

Chronic Fatigue Syndrome/Myalgia Encephalomyelitis (CFS/ME) is a rare disease
with no known etiology [1,2]. Its cause is unknown [3], and studies suggest it affects 0.4%
of the population [4]. Criteria have been produced to identify clinical characteristics [5];
however, diagnosis remains by exclusion due to the absence of biomarkers [6], which has
led to significant stigma [7].

Diagnostic criteria have evolved with better understanding of the condition. The Inter-
national Consensus in 2011 [8] developed from a growing understanding of the condition
and has led to the identification of heterogeneous groups within the CFS/ME population.

Subgroups had previously been defined by Cox et al. [9,10]. The categories are mild,
moderate, severe, and very severe, they and were implemented in the National Institute
for Health and Care Excellence guidelines. Severe and very severe CFS/ME individuals
are wheelchair, house, or bedbound, due to the severity of their symptom burden.

The severe and very severe CFS/ME population find it difficult to access their wider
environments. This creates difficulty for them to engage in research and healthcare pro-
vision as it is currently delivered. Therefore, this group are classed as hard to reach [11].
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It is suspected that 10–25% of the 0.4% CFS/ME population are in the severe to very
severe category. This figure has been supported by the CFS/ME charities and evidenced
in the research literature [12,13]. It has been estimated that there are up to 40 people with
CFS/ME in each GP practice across England, 25% of which are severe and very severe [14].
Therefore, across England alone, there are approximately 82,000 very vulnerable, severe,
and very severely affected CFS/ME individuals housebound and bedbound that may not
be currently not receiving appropriate treatment.

Quantitative and qualitative data are limited due to the hard to reach nature of the
severely affected CFS/ME population. However, this is slowly changing, and texture is
being added to the objective evidence published [15–18]. In recent years, more qualitative
research has been performed with the CFS/ME population. However, the gap in knowl-
edge regarding severely and very severely CFS/ME remains. Reviewing the research and
evidence as it is published and reflecting on previous trials leads to a better understand-
ing of how variables impact each other. The PACE trial (A randomized controlled trial
of adaptive pacing, Cognitive Behavioural Therapy and graded exercise) was one such
trial [19,20]. It used operational diagnostic criteria to identify 600 patients to be randomised
to one of four treatment pathways: specialist care, plus or minus adaptive pacing therapy,
Cognitive Behavioural Therapy (CBT), and Graded Exercise Therapy (GET). The aim was
to gather scientific evidence to demonstrate the outcomes of each treatment. The research
was planned and executed prior to the 2011 International Consensus Criteria [8], which
identified the heterogeneity of the condition, categorising mild, moderate, severe, and very
severe [9,10]. Within the PACE trial, the eligibility assessment and consent for treatment
was the outcome 6-min walk test, which would have precluded severe and very severe
patients from taking part in the study [21].

In addition to exclusion from major research, it is emerging that people with CFS/ME
experience discrimination from healthcare professionals and wider society [14,22]. This
can be partially attributed to a lack of understanding around the condition. CFS/ME is an
illness, not a disease, and as such, it currently has no identifiable pathology [23]. This does
not sit well within the current biomedical illness model that has been historically taught
within medical schools [23]. Large institutions such as universities, hospitals, health, and
social care agencies function within clear objective, evaluative models in which theories
and ideas are critiqued and scrutinised. Evaluative models shift the physiological state to
defence, which is incompatible with creativity and expansive theories [24].

People with CFS/ME that take a biomedical approach [23] may feel vulnerable without
biomarkers to authenticate their illness or referral to specialist services to endorse complex
overlapping symptoms [25]. The lack of identifiable pathology can result in psychological
labelling or somatisation [23]. This lack of understanding can contribute to a sense of blame
shifting, where patients may feel that they are held accountable for their poor health [23].

For therapy to work, an individual must first accept their situation [26] and feel
believed [18]. This can be impeded when healthcare professionals, the structure they
work within, and wider society do not acknowledge the limits of medical science and so
continue to require hard evidence to support a diagnosis, rather than treat and manage
symptoms [23,25,27,28]. The therapeutic relationship may be further jeopardised if an indi-
vidual with CFS/ME does not have the energy required to express themselves effectively,
particularly in a stressful situation where their illness may not be believed [18].

This article expands on a 2016 two-phase pilot study. The project aimed to understand
the feasibility of severe and very severe CFS/ME individuals engaging with research,
whilst scoping and defining the prevalence of CFS/ME in the region. In that study, 2.5%
of the 2500 severe CFS/ME population in the northeast of England were identified and
characterised. The study also explored the quality of life, symptom burden, and impact
of severe CFS/ME, collating a database from a postal survey in phase 1 [29]. Using the
database, five individuals with severe and very severe CFS/ME were identified for phase 2
of the study. Attending the participant in their own home to limit the research burden on
the CFS/ME individual and aid pacing strategies is novel to this research area. The patient
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and public involvement and methodology for the entire study is presented elsewhere [29].
This paper presents findings from the five qualitative interviews.

Aims

To explore the personal experience and understanding of individuals with CFS/ME.
To identify overarching themes that may highlight factors putting people at greater

risk of experiencing the more severe presentation of CFS/ME.
To provide a better understanding of this population to allow healthcare and research

communities to engage with individuals more effectively.

2. Materials and Methods

2.1. Methodology

A qualitative methodology involving in-depth interviews and drawing on phenomenol-
ogy was selected. The interviews followed a semi-structured format [30], with interview
schedules designed and worded to establish rapport and explore the area of concern in an
open and flexible manner [31].

The aim of the interviews was to understand the perspective of the individual experi-
ence [32], to uncover personal meaning [31,33].

This group have limited presence in the research literature, and the methodology was
explorative. By understanding the personal experience of individuals within the severe and
very severe CFS/ME community, future qualitative research may be better focused with an
improved understanding of practice, service, and research delivery to this population.

2.1.1. Data Sampling

The sample was purposive [34], being defined as having severe CFS/ME as identi-
fied from the database of self-reported CFS/ME individuals. How the participants were
recruited is described in some detail elsewhere [29]. However, for completeness, 483 ques-
tionnaire packs with an expression of interest (EOI) to be involved in future studies were
posted out. There were 425 packs sent via the charity ME North East. Of those 483 packs,
63 were returned in various stages of completion. Within the returns were over 40 com-
pleted expression of interest forms to be involved in future studies.

Resource was a consideration when recruiting the five participants to understand the
feasibility of engaging severely affected CFS/ME individuals with research. The returned
EOI came from a large geographical area, which was to be covered by one researcher.
The fluctuating and unpredictable health of the cohort was also considered. Therefore,
participants were approached who lived near the research base to limit disruption if
appointments had to be rescheduled at short notice. Participants within the designated
area were contacted until five had been recruited. These participants each agreed to four
home visits over a three-month period. In each case, the first visit was to obtain consent and
perform autonomic tests; the second visit was cognitive testing; the third was an interview;
and finally, there was a physical assessment.

The five participants completed a second consent form and patient information sheet,
which was specific to phase 2 and detailed the agreement to have results published in a
peer-reviewed journal.

The ethical principle of non-maleficence to do no harm [35] was a primary aim in
planning the research.

2.1.2. Data Collection

A pre-organised date and time was agreed, with the understanding that it could be
rescheduled if necessary. Some participants gave specific instructions as to how to arrive at
the home in order to reduce noise and stimulation.

Each interview lasted approximately one to two hours. Two patients had planned in
advance and had compiled additional information to support the interview process and
to reduce cognitive strain. A third patient found the study following a conversation too
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difficult and supplied a report that they had compiled over the course of their illness, which
VS (author/researcher) read aloud as part of the interview, and the individual corrected or
expanded on as they felt necessary. The youngest participant, who had been ill since her
teens, requested that her mother be present to help answer any questions.

The interviews were conducted and recorded in conjunction with the collection of
field notes [36–38]. This was to increase the trustworthiness and rigour of the data as well
as the transferability of the findings [38].

2.1.3. Data Analysis

Thematic analysis drew on a grounded theory approach, with a method of inductive
analysis [39]. Data was coded without trying to fit it into a pre-existing framework. The
researchers were implicit in the process, taking a constructivist style to develop theories
based on the data, not a pre-defined question to answer. The aim was to explore the
individuals’ experiences with severe CFS/ME.

Braun and Clark describe a six-phased approach that was followed [40]: initial fa-
miliarisation, generating codes, searching for themes, reviewing the themes and codes,
defining and naming the codes, and finally writing the report. The software package NVivo
version 12 was used to organise and analyse the data.

The transcripts were reviewed, and codes were created and grouped into similar
themes. Then, themes were grouped for similarities and reduced to a manageable number.

Reflexivity was employed through conducting the analysis and interpretation of the
findings with a second (qualitative) researcher (TC). The process was inductive, and the
data produced were broad and rich.

2.2. Rigour

A research team with diverse background, knowledge, and skills was created to collect
and analyse the data. The team had the collective ability to (1) access this hard-to-reach
community, (2) collect the data whilst monitoring and limiting the impact the research
might have on the participants, and (3) analyse the output. It was through this pooling of
skills that this research was made possible. The potential for research bias is recognised
and was limited through co-author collaboration of the research team to increase the
trustworthiness of the analysis [38].

A clinically reasoned decision was taken not to have participants validate the re-
searcher’s transcripts. It is understood that “member checking” increases the internal
validity and credibility of research [38]. However, this was outweighed by the need to
adhere to the ethical principle of non-maleficence, to do no harm [35]. Participants were
very fragile, and so it was felt that additional home visits would impact health and function
too greatly. However, the Chief Executive Officer of the charity ME North East, who was
instrumental in accessing the interviewed individuals, was sent a summary of the findings
on behalf of the participants.

2.3. Ethical Considerations

Full ethics approval was granted by North East-Newcastle and North Tyneside 2
Research Ethics Committee. The participants had provided separate informed consent for
both phase one and two of the study.

Pseudonyms have been given to each of the participants to protect their identities and
maintain confidentiality

3. Results

3.1. Findings

The characteristics of the five participants are presented in Table 1. Individual circum-
stances created very diverse presentations, despite each participant being within the severe
or very severe CFS/ME category.
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Three overarching themes were identified from the initial codes. Within two of these
themes, subthemes were identified (see Table 2).

Each of these themes is now discussed in turn.

Table 2. Themes and subthemes.

Theme Subtheme Concepts within Subtheme

Lived experience History and initial presentation
Impact of illness

Challenges to Everyday Life Intrinsic Physical
Processing/Psychological
Cognitive

Extrinsic

Management

3.1.1. Theme 1: Lived Experience

The illness experiences of each of the five participants were very different, with one
shared feature: the impact the illness had had on their lives. This overarching ‘Lived
Experience’ theme explores the experience of living with severe CFS/ME and incorporates
two subthemes: history and initial presentation and the impact the illness has had on
each participant.

3.1.2. History and Initial Presentation

This subtheme considers family history, comorbidities, life events, age at onset of
illness, initial presentation, and advice. The participants became ill at different points in
their life, with different resources and burdens to manage their illness with. This led to
different expressions of the illness, reflecting diverse lives and values and unique personal
biopsychosocial frameworks.

For all the individuals, there was a recognised pre-existing vulnerability to becom-
ing ill. Then, a trigger led to the development of multiple symptoms. This is illustrated
in Table 3.

There was also evidence that for some participants, precipitating behaviours and
circumstances made managing this complex cluster of symptoms that define the illness
difficult. For several, it was an active life. For example, Lorraine became ill after completing
her honours degree. She continued to struggle, living alone whilst trying to establish a new
career and complete a postgraduate degree. Similarly, Jane was a busy full-time working
mum of a sick baby who required regular hospital admissions.

For the individuals who became ill as young adults, multiple burdens were not a factor;
however, they had not created robust coping strategies to manage a debilitating long-term
condition before the illness was triggered. As can be seen from Table 1, David and Helen
did not have the opportunities to establish themselves in a workplace or higher education
to gain life experience before circumstances called on them to manage their illness.

Two of the five participants expressed how the initial presentation of this illness was
difficult to describe to healthcare professionals, as there were often multiple competing
and overlapping symptoms. For example, Abi described feeling “tired exhausted, muscles
were hurting. Felt poisoned, more than ill, horrible feeling all over, like that, but I was just feeling
weird and wrong.”

When the illness was triggered in a transitionary phase of life e.g., new jobs/careers,
new parents, it was difficult to understand the cause and effect. Jane stated: “In hindsight, it
wasn’t a normal type of tiredness. I just didn’t have the words or assertiveness to convince anyone.”

The initial presentation was often vague, and the initial advice received from health-
care professionals was often to keep going, stay active and get fitter.
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Most participants described a “persisting” or “boom or bust” behaviour pattern
during a sustained period in which they attempted, unsuccessfully to regain their previous
“normal”. For example, Jane changed jobs, trying to get a healthier balance: “I took a month
off, when I was to get myself well, get myself fit. Doctors’ advice was to exercise in the hope that,
you know, start of the new job physically better, physically fitter.”

Helen was given similar advice, and being younger, it was her mum who directed the
activity: “I did try taking her to the park, running around, desperately thinking she needs
to exercise, she needs exercise. And then she was wiped out for days and days and days.”
Exercise intolerance appears to be present for multiple individuals; however, without an
objective physical cause, it is difficult to identify. Each of the participants deteriorated
whilst trying to get fitter or be “normal”.

There appears to be a consistent pattern of boom/bust and persistence leading to
deterioration, with consequent periods of bedrest to alleviate symptoms, resulting in
deconditioning and limited function, which can be profound.

At best, energy fluctuations allow individuals to experience only fleeting moments of
“normal”. For example, Jane stated she was active for 2% of the day when she washed and
toileted, whereas Lorraine was completely bedbound and dependent on assistance just to
sit up in bed.

For all or many of the participants, tasks such as personal hygiene and food prepara-
tion are limited to basic needs. Overlaying complexities of orthostatic symptoms, allergies,
and sensitivities all impact activities of daily living. This was demonstrated by David being
limited to a bowl of cornflakes on the days his ageing mother could not assist him to make
a meal, which was becoming more frequent. Jane reluctantly admitted she could possibly
make a meal for herself twice a month and at times had gone days without food when her
carers had been away; she was simply too ill to do any more than the essentials. Nutrition
had been prioritised out of that energy calculation.

Sleep was also affected. Two individuals described parasomnias, sleeping 22 h per
day for long periods of time or being awake but unable to move. Lorraine related her
poor sleep to autonomic disturbance: “hyperadrenergic-over heating and waking hourly. Bad
dreams, hallucinations”.

Jane expressed that sleep was beyond her control due to family circumstances, with
“two small children who can be ill and climb into bed”.

3.2. Impact on Life

This subtheme illustrates the impact on life including function, nourishment, sleep,
and social isolation. Individuals acknowledge the confining effects of their illness. Some
found it difficult to live with meaning, as this required energy and effort that they did not
have. Therefore, life was a passage of time, without having the resources to take action.
For David, “The biggest problem for people with ME, you are in limbo, nobody knows what to do
with you. What life, because it’s more about filling time than actually living, because living requires
doing things with much effort.”

However, Jane had adapted and altered her thoughts to accept her situation, priori-
tising her energy for the activities that gave her life meaning and value, demonstrating
resilience to her situation:

“I have all the people and things that are important in life and you know, like, relationships
and the love you have got in your family, I still have that so my life has been boiled down
to the most important bits that are still here. If I was going to lose things from my life,
it would be my work, and yeah, it would be reluctantly to be able to go outside and
have a life, but it’s these special relationships that I cherish that make me feel happy
and content.”
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3.2.1. Theme 2: Challenges to Everyday life

This overarching theme comprises two subthemes: Intrinsic—those elements that were
fundamental to the individual’s physiology or psychology and extrinsic—those elements
that operated from outside the individual.

3.2.2. Intrinsic Concepts

Within this subtheme were three distinct concepts. The physical concept included the
effect of activity, adrenaline response/orthostatic intolerance, allergies, and sensitivities and
baseline level of activity/unpredictable fluctuations. Processing/psychological concept
encompassed belief about cure, personal views, views about management, communica-
tion, and energy balance. Finally, there were concepts comprising cognitive impairment,
dissociation/detachment, and mental health.

Each individual’s ability to function was limited to their personal capacity, which
fluctuated extremely and created difficulties to plan and manage basic day-to-day activities
such as washing, toileting, and in some instances feeding, particularly with the added
symptom of allergies and sensitivities. For example, Lorraine said, “Digesting food is an
energy challenge,” and Abi found, “In the food department (allergies), the big one is nickel, which
limits food diversity.”

It appears that when baseline energy levels are so low and capacity is so limited, there
is a frequent tendency to experience the challenge of everyday activities as a physiological
threat. Participants often access the sympathetic nervous system just to carry out basic
functions such as personal hygiene and eating. It seems this often leads to dysautonomia,
which is a disruption of the autonomic nervous system that regulates the heart, blood ves-
sels, digestion, and breathing. This disruption could be due to activity and/or orthostatic
challenge. For example, Jane said, “I am in bed 100% of the time. When active, pain feels worse,
feel weak, feeling hot, cold, fevery, kind of heart palpitation, breathlessness, shaky.”

The management of physiological and physical limitations was often bound by
thoughts and perceptions of the participant’s experience, which was in turn often limited
by their condition. The ability to process and communicate beliefs about their situation
were limited by their energy levels. Lorraine said:

“You get to a point in a relationship where you actually need to say, ‘This is what is going
on with my illness...’ And then you have to eat and we never get a chance, there’s no
time for conversation. All my emotions are around, are set to one side, all the loss, all
the bereavement, loss of self, loss of life, loss of opportunity, loss of the living, so family
relationships are just set to one side, there isn’t time to process those emotions to ever
have them.”

The processing ability appeared to be further impacted by cognitive impairments.
Individuals recognised this; however, the strategies they put in place created increased
energy expenditure.

Compounding these challenges was the concerning presence of dissociation and
detachment, which was expressed by four of the five participants, along with, in some
cases, loss of identity. For example: “I feel detached and confused. I suffer from disconnectedness,
so I don’t feel physically present—don’t concentrate on that—having a blister and gritting your teeth.
I don’t know, I can’t remember” (Lorraine). “There is numbness most of the time, a contentedness.
Then the rest of the time—frustration, disappointment, fear. My body being unresponsive. Just
staring into space. I don’t feel myself anymore, sense of self or identity... I have accepted, peaceful,
but I struggle with I don’t feel like myself anymore” (Jane).

3.2.3. Extrinsic Concepts

This subtheme relates to the influences outside of the individual’s control that harm
their ability to function in the world given their illness. Such influences include the benefits
system, lack of professional understanding, and prejudicial views.

Most social challenges came from a lack of understanding within society as to the
nature of CFS/ME or the extent to which it can impact. This lack of understanding can lead
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to prejudicial views and preconceptions that impede an individual’s access to healthcare
and social services. For example, Abi conveyed an experience she had had in an accident
and emergency department, having been taken from her health centre to hospital in an
ambulance. Once she arrived, the attitude of the staff changed when they realised she was
a frequent visitor: “I passed out. I woke up and was being dragged along the floor by two orderlies
and this nurse screaming at me.”

Abi received the care she required once her tachycardia was identified. Lorraine, too,
recognised this engrained culture. “It takes years to erode institutionalised discrimination and
prejudice which are unhealthy and negative for both victim and perpetrator.”

Health and social care require a diagnosis to be current in order for an individual to
be eligible for social support. This support is binary: there is no grading within the system.
This creates a difficulty when there is not a biomedical marker to identify the illness. The
repeated cycle of having to demonstrate ill health impacts an individual’s ability to manage
and improve from that health issue. It also undermines continuity of recognition of that
ongoing issue. For example, Lorraine said, “I lack a current diagnosis so I can’t get my benefits.
They keep saying no current diagnosis.” Similarly, for David, “After probably a year to a year and
a half of having ME, I was improving, doing much better, but then the benefits agency reviewed and
decided I was fit for work. I lasted 6 months working as admin in a restaurant before I crumbled . . .
[following repeated appeals the benefits withdrawal decision was repealed]. I should never have been
taken off (benefits) in the first place.”

3.2.4. Theme 3: Management of the Condition

This theme incorporates managing and coping strategies, relief from symptoms,
understanding acceptance, acceptance of professional lack of understanding, social media,
GP attitudes, and healthy carer beliefs.

The five individuals interviewed managed their condition within the confines of the
means at their disposal, both intrinsic and extrinsic. Their strategies were founded on a
subjective understanding of their capabilities, their illness, and their resources. Participants
relied on support from family members, social media, and the internet to gain information
they required. Social media was used to maintain contact with friends. For example, Abi
used “Twitter with friends” and Helen used the Internet as she transitions from sleep to
wakefulness, “In bed 30 min am on phone waking up, googling”.

Whilst the internet alleviates the social isolation, it can distil and reinforce beliefs. For
example, Abi reported, “I have never been to a CFS clinic and I am glad, because I won’t
want to do GET (Graded Exercise Therapy). I know from experience, physically pushing
past what you feel, it made me worse, so I wouldn’t want to entertain that.”

In terms of social support, Helen described how she was reliant on the availability
of her working parents to take her out to socialise. However, their availability also had to
coincide with when she was well enough. Helen’s parents appeared to have had sacrificed
their social life to prevent her from being left alone and isolated. Her family appeared
to plan their lives around her illness, as far as they could whilst also maintaining their
income. The focussed pressure on caregivers was substantiated by Jane, who explained
it was her husband, the income provider, who worked full time, was the main caregiver
to two primary aged children, and was also her care giver. Therefore, it was not only the
CFS/ME participants who had reduced their lives to necessary priorities but also their
caregivers and families.

In addition to social support, healthcare professionals were acknowledged as people
who could help.

Abi reported the occasional doctor who understands, whilst Helen and her mother
were very keen to praise their current GP as “fabulous” because they understood Helen’s
situation. This relieved a lot of stress. Lorraine found that individuals who were not fixed in
their beliefs of the condition were most beneficial: “People who are genuine, non-judgemental
and open minded” (Lorraine).
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This often left a very narrow path to navigate. In turn, this may limit the potential
for an individual with CFS/ME to improve. For example, Abi stated “I have learnt it is
pointless, some people won’t listen and there is no point. I have tried to fight back and
been called neurotic. I was really frustrated, not neurotic.” Similarly, for David reported:

“Resignation—it’s not a great surprise after all these years. You hear about how much
progress they make with this and that and the other and you think yeah, but there is
obviously an awful lot of conditions where nothing changes for decades.”

4. Discussion

Our first aim was to explore the personal experience and understanding of individ-
uals with CFS/ME. This was achieved through open questioning and exploration of the
participant’s views of their reality.

The second aim was to identify overarching themes that may help identify risk factors
that place people at greater threat of experiencing the more severe presentation of CFS/ME.
Many of the participants demonstrated previously identified risk factors for expressing the
severe form of CFS/ME: a delayed diagnosis [22,28]; problems accessing social security [22]
and poor relationships with doctors or health professionals [14,22,23].

This small qualitative study has identified other common factors, which need further
research to clarify and confirm. For example, demonstration of deterioration as the indi-
vidual initially attempted to get fitter or remain “normal”. This may be an indication of
an unidentified exercise intolerance. It appears that the point in a person’s life when the
illness presents is of importance. Several participants were moving from one phase of life
to another. For example, school exam time, moving from school or higher education to
work life, or following the birth of a child. It appears that severe presentation may manifest
when the illness coincides with a transitioning time in a person’s life. Another common
factor is the relationship between burden and resource. Those with dependents or many
responsibilities and a limited support network appear to be more vulnerable to the severe
expression of the illness. In addition, those individuals who had a support network but
remained to some degree dependent on carers were not able to establish independence due
to the illness.

The final aim of this study was to provide a better understanding of this population to
allow a research community to engage with them more effectively. This has been addressed
to an extent by Kingdon [14]. We have taken a phenomenological approach to report the
lived experience of five individuals with CFS/ME. These findings cannot be generalised;
however, it is possible that they are transferable to other individuals in a similar position.
Here, we will expand on how these findings may be applied to the evolving understanding.

All five of the participants had vague initial presentations that they found difficult
to explain, illustrating the experience of living with poorly understood illness. Despite a
fatigue presentation, they were actively encouraged to keep going and push through or
had themselves tried to regain their former life. Maladaptive sickness patterns have been
recognised in chronic illness [41], and the recommendation of exercise in the presence of
fatigue is increasingly acknowledged as detrimental. Inappropriate advice may promote
unhealthy pacing behaviours of “boom and bust” and persistence [42]. It is suggested that
this ultimately leads to deconditioning through the over training exercise curve, which
is recognised in athletes but remains an under researched area [43]. Fatigue self-efficacy
improves outcomes [41]; however, the confidence to self-manage fatigue must be fostered
gradually and immediately if unhealthy adaptive behaviours are to be avoided.

The timing of the illness appears to have importance. When illness occurs at a young
age, school attendance is reduced, seriously affecting intellectual and social develop-
ment [16,44]. This is illustrated by Helen and to some extent David, who continued to be
dependent on their parents, who were their carers into adulthood. This combination can
further impact managing this complex illness [15]. Another critical factor is if the illness
occurs during a transition, e.g., from professional to working mother, when tiredness
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is expected. This may make diagnosis more difficult: transitioning life stages produce
confounding factors that confuse a biomedical assessment.

All the participants followed a deteriorating pattern. It appears there comes a point
when burdens exceed resources and the opportunity to improve is extinguished. Then,
people experience physiological threats, resulting in fight or flight reactions or dissociative
responses. Dissociation is described within polyvagal theory as losing a sense of presence
resulting in experiencing a disconnection and a lack of continuity between thoughts,
memories, surroundings, and actions [45].

It is concerning that at least two of the participants reported symptoms of dissociation.
It is suspected in the three others. Benign aspects of existence were experienced as threats
so extreme that the ability to be present was lost. Acceptance has been identified as a
precursor for any therapeutic intervention to succeed. However, it is proposed that for
acceptance to occur, a person must feel safe and present within their physical environment.
This has significant implications for management and rehabilitation.

Intrinsic challenges to everyday life are further compounded by the extrinsic burdens.
All five of the participants reported poor or limited interactions with healthcare profes-
sionals during their illness. Negative attitudes towards CFS/ME by medical professionals
are repeatedly reported [23,46]. After many attempts at trying and failing to navigate the
health and social care systems, with an imbalance of energy, resources, and burdens, some
individuals experiencing CFS/ME eventually appear to accept their limitations and those
of their health professionals.

All of the participants were forced to give up education or employment. In work and
educational institutions, the lack of understanding and provision for people with CFS/ME
creates obstacles for people with the illness to remain in those environments. CBT and GET
do not restore the ability of a person with CFS/ME to work [47]. People with CFS/ME
who cannot remain in employment need to access the benefits system. As CFS/ME does
not sit within the current biomedical model of health and social care, this creates issues
navigating the benefits system. This was reported by two of the five participants. It has
been recorded that the benefits system in the UK does not meet the needs of people with
CFS/ME, leaving them socially isolated and/or increasingly dependent on friends and
family. The distress of navigating the system often exacerbates health conditions [40].

The five participants managed their condition as well as resources allowed, both
intrinsic and extrinsic. At times, this unfortunately meant accepting the limits of the system
in which they found themselves.

Four of the five study participants had received specialist support during their illness.
However, this support was not always valued. One participant was receiving support at
the time of the study. All the participants presented with complex multi-faceted issues that
impacted every component of the biopsychosocial model. Their ability had declined to
the extent where it impacted every aspect of their life: physical function, diet, sleep, and
social interaction.

The participants were heavily reliant on the internet to source management strategies.
This often distilled illness beliefs. Health literacy has been shown to be a challenge in
vulnerable groups [48]. However, we do not understand how severely affected CFS/ME
individuals use health literature, because they are so under researched.

It appears that severely affected CFS/ME individuals must lead a very disciplined and
limited existence in order to manage symptom burden within their intrinsic and extrinsic
limitations. It is an open question as to whether such limits impact their ability to be
psychologically flexible and resilient in their outlook.

5. Conclusions

This study is novel, as it has accessed this hard to reach population group and recorded
their experience. Most of the participants had received some form of specialist CFS/ME
support or had access to the healthcare services. However, their experiences ranged from
accepting the limitations of the service to having a very negative view.
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CFS/ME is a medically unexplained illness lying at the boundaries of understanding
within the legacy biomedical model. An illness where there is no single, simple cause or
theoretical model, no clear mind/body division, and no definitive classification [1] does
not sit easily in the current healthcare system. The CFS/ME presentation conflicts with the
current health and social care model [1,2]. The severe CFS/ME presentation sits outside
the model and therefore is not acknowledged.

This illness ranks low within primary care, as it is not life threatening [23]. However, it
is potentially life shortening [14]. There are certainly physical and mental health symptoms
that are often disregarded or missed within the complex presentation [14], and reports
suggest that 88 suicides have been partly attributed to CFS/ME between 2001 and 2016.
However, it has been noted that it is not necessarily intrinsic factors that lead to suicide, but
a combination of extrinsic factors, which include a lack of medical care and social support,
failure to control key symptoms, and inadequate financial help. Depression is not always a
feature in CFS/ME-related suicide [49].

Pathway-focused institutional cultures are not predisposed to embrace the ambiguities
inherent in adopting the more holistic biopsychosocial model, where outcomes are more
difficult to define and evaluate. The resulting continued narrow biomedical focus of the
current social care system results in neither the healthcare professional nor the CFS/ME
patient feeling safe with each coming from a position of defence when they communi-
cate [23,27,45]. People with the severe expression of CFS/ME appear to avoid the harm of
the current health and social care system by purposely withdrawing from it. This reduces
opportunities for rehabilitation and is an area for further study.

Individuals with severe CFS/ME live on the peripheries of society, at the edges of
the research bell curve [50]. They do not belong within “normal” expectations and they
do not have the energy to try to fit [51]; therefore, they remain socially, medically, and
financially isolated. The role of environment has been discussed within the international
classification of function. Disability has been acknowledged as a socially created problem
that can limit freedom by failure to provide the resources and opportunities needed to
make participation feasible [52]. This paradigm must be explored further if we are to better
understand and provide adequate health and social care for the severe CFS/ME population
or other people experiencing “illness” that does not fall into the biomedical model.

The findings of this study aim to assist understanding of the needs of the severe
CFS/ME population. Currently, the healthcare system and research community are failing
to provide resources and opportunities for this group to engage, and so enable the positive
outcome of increased independence. Longer periods of intervention, home visits and
telephone consultations and in extreme cases inpatient rehabilitation in specialist services
are effective evidenced interventions in the research literature [10,16,44,53]. Such services
would meet the needs of CFS/ME individuals much better than the status quo which often
forces patients to meet the needs of the system in order to secure the care that they need.

A re-evaluation of the approach taken to CFS/ME and other unexplained illness is ever
more urgent given the upcoming surge in numbers of long-haul COVID-19 individuals. A
major symptom of such long-haul COVID-19 is fatigue [54,55]. Research and healthcare
communities have much experience to share and further research to perform, particularly
in the area of health, social care, and societal attitudes allowing vulnerable ill people to
remain valued members of society.

Limitations

The thematic analysis aspect of this research studies a small number of participants in
depth, giving a rich presentation. The participants were from a small geographical area
and may not be representative of the wider CFS/ME community.

It is recommended that further research is conducted with a larger sample of partici-
pants across a wider geographical area of the United Kingdom. Adequate financial and
time provision must be allocated to allow severe and very severe CFS/ME individuals
to engage in future projects. Part of future research regarding CFS/ME must explore the

37



Healthcare 2021, 9, 168

wider biopsychosocial factors that lead to the severe expressions of fatigue. The goal is
to identify risk factors that affect the deterioration of the condition within different life
phases and aid earlier detection of those at risk of the severe and very severe expression of
CFS/ME and adequate provision of healthcare.
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Abstract: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a complex multi-system
disease with no cure and no FDA-approved treatment. Approximately 25% of patients are house
or bedbound, and some are so severe in function that they require tube-feeding and are unable
to tolerate light, sound, and human touch. The overall goal of this case report was to (1) describe
how past events (e.g., chronic sinusitis, amenorrhea, tick bites, congenital neutropenia, psychogenic
polydipsia, food intolerances, and hypothyroidism) may have contributed to the development of
severe ME/CFS in a single patient, and (2) the extensive medical interventions that the patient has
pursued in an attempt to recover, which enabled her to return to graduate school after becoming
bedridden with ME/CFS 4.5 years prior. This paper aims to increase awareness of the harsh reality
of ME/CFS and the potential complications following initiation of any level of intervention, some of
which may be necessary for long-term healing. Treatments may induce severe paradoxical reactions
(Jarisch–Herxheimer reaction) if high infectious loads are present. It is our hope that sharing this case
will improve research and treatment options for ME/CFS.

Keywords: myalgic encephalomyelitis (ME); chronic fatigue syndrome (CFS); post-exertional malaise;
die-off reactions; chronic illness; Lyme disease; Epstein–Barr virus; Mycoplasma pneumonia; candida;
orthostatic intolerance; light therapy; eye movement desensitization and reprocessing (EMDR);
emotional freedom technique (EFT)

1. Background

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a debilitating and
life-altering disease that affects people around the world, including as many as 2.5 million
Americans [1]. Clinically, ME/CFS manifests as debilitating fatigue that worsens with
physical or mental activity that is not relieved by rest and is not caused by excessive
exertion [1]. Because of the severe impact of ME/CFS on general function (both mental
and physical) and no accepted treatment, approximately 25% of patients are house or
bedbound [1]. Some are so severe in function that they require tube-feeding and are unable
to tolerate light, sound, and human touch [2,3].

Diagnosing ME/CFS remains a challenge, and it has been estimated that approxi-
mately 85% of patients remain undiagnosed [1]. In addition, information about ME/CFS
is not taught in the majority of the nations’ medical schools [1], which has contributed
to widespread disbelief and uncertainty among health care providers, many who do
not accept ME/CFS as a genuine clinical entity [1,4,5]. As such, patients are frequently
misdiagnosed with a psychological condition [1,4,5].

For those diagnosed with ME/CFS, long-term prognosis remains poor. Patients with
ME/CFS have a lower quality of life compared to patients with other chronic diseases, such
as cancer, multiple sclerosis, and stroke [6–8]. In addition, little progress has been made on
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developing diagnostics and treatments for ME/CFS in recent decades. Currently, there is
no cure and no FDA-approved treatment for ME/CFS. ME/CFS is the most underfunded
disease relative to disease burden among all the diseases funded by the United States
National Institutes of Health (NIH) [8]. Although studies have documented a wide range
of abnormalities in patients with ME/CFS (e.g., central and autonomic nervous systems,
metabolic dysfunctions, compromised immunity, and chronic infections), most patients with
ME/CFS have “normal” standard lab tests, making a definitive diagnosis difficult [9–11].

In this case report, we describe the complex medical history of one severe ME/CFS
patient and her efforts to recover over a 4-year period, which resulted in her return to
graduate school. The overall goal of this case report was to (1) describe how past events
may have contributed to the development of severe ME/CFS in a single patient, and (2) the
extensive medical interventions that the patient has pursued in an attempt to recover,
which enabled her to return to graduate school after becoming bedridden with ME/CFS
4.5 years prior. This paper aims to increase awareness of the harsh reality of ME/CFS and
the potential complications following initiation of any level of intervention, some of which
may be necessary for long-term healing. It is our hope that sharing this case will improve
research and treatment options for ME/CFS.

2. Case Presentation

Upon presentation to the rheumatologist’s office (August 2013), the patient’s vitals
were normal [BMI: 21.1, BP: 95/47, pulse: 66, RR: 13, Temperature: 97.8◦]. She was a
graduate student (age 28 and Caucasian) but had been on medical leave since January 2013
(7 months). She had to move home with her parents because she was no longer capable of
caring for herself. Previously an avid exerciser (running and weight training), she was no
longer capable of any physical activity. Simple activities such as showering would force
her back to bed (post-exertional malaise [1,12,13]) (Table 1). She reported that she was no
longer capable of eating most foods, as her digestive tract felt like it was shutting down.
Her diet consisted of easily digestible foods proposed to be helpful in treating chronic
diseases [14]. She also reported taking a wide range of supplements (~15 total), including
probiotics, zinc, vitamin D, and fish oil.

From January 2013 to July 2013, the patient had been seen by four physicians with a
complaint of profound fatigue and general malaise (urgent care, internal medicine, infec-
tious disease, and family medicine). The most recent family medicine physician diagnosed
her with ME/CFS in July 2013 (Figure 1) based on recognized criteria from the Centers
for Disease Control and Prevention (CDC), which included profound disabling fatigue
for at least 6 months that remained unexplained and was accompanied by frequent sore
throats, impaired cognitive function, post-exertional malaise (Table 1) [1,12,13], unrefresh-
ing sleep, headaches, and joint/muscle pain [15]. The patient also met the definition
for ME/CFS as described by the ME International Consensus Criteria (ICC) based on
energy production/transportation impairments (e.g., thermostatic instability and dizzi-
ness), immune/gastrointestinal/genitourinary impairment (e.g., chronic flu-like symptoms
that worsened with exertion), neurological impairment (e.g., cognitive dysfunction and
unrefreshing sleep), and post-exertional neuroimmune exhaustion (e.g., post-exertional
malaise) [16]. The patient was then referred to the present physician (rheumatologist with
a PhD in immunology) for further workup and treatment. The family medicine physician
was concerned by a positive test for Antinuclear Antibody (ANA) (suggesting a possible au-
toimmune disorder). In addition, the family medicine physician viewed recent lab tests as
inconclusive for Epstein–Barr virus, Mycoplasma pneumonia, and Chlamydia pneumonia.

42



Healthcare 2021, 9, 1537

Table 1. Jarisch–Herxheimer Reaction vs. Post-Exertional Malaise.

Jarisch–Herxheimer Reaction [17–26] Post-Exertional Malaise [1,12,13]

Definition

Worsening of existing symptoms (and appearance of
new symptoms) following treatment in several

infectious diseases (including viral, bacterial, and
fungal). It should not be confused with a drug allergy

or adverse reaction to treatment.

Worsening of existing symptoms following
excessive cognitive, physical, orthostatic,

emotional, or sensory challenges that were
previously tolerated.

Onset Typically occurs within 24 h but may be delayed by
7–14 days.

Typically occurs within 48 h of excessive
exertion.

Duration Hours or days Hours, days, weeks, or months

Specific to ME/CFS No Yes

Controlling
Patients with ME/CFS may need to commence

treatment with very low dosages and titrate upwards
with caution [27].

Pacing (i.e., staying within energy envelope) is
necessary to avoid.

Triggers
Should be expected by all patients receiving treatment
(or related herbal treatment) for infectious diseases if

an adequate infectious load is present.

Can be triggered by the most mundane
activities (conversation and showering),

depending on ME/CFS severity.

Example of Symptoms Experienced by
Patient over Course of 4+ Years *

• Severe hypotension (systolic blood pressure
would frequently drop below 80 mm Hg)

• Severe musculoskeletal and joint pain (often
uncontrollable)

• Migraines
• Sore throat
• Severe bloating and intestinal cramps
• Extreme fatigue (bedridden)
• Sweating and chills
• Nausea
• Brain Fog

• Hypotension
• General body aches
• Headaches
• Sore throat
• Extreme fatigue (bedridden)
• Nausea
• Brain fog

* Symptoms of post-exertional malaise vs. Jarisch–Herxheimer reaction commonly overlap. If the patient was in a Jarisch–Herxheimer state
and overexerted, then the Jarisch–Herxheimer reaction would simply worsen. The Jarisch–Herxheimer reaction is more commonly known
as die-off.

Figure 1. Medical history timeline. Patient saw over 20 medical specialists (i.e., pediatrics, allergy and immunology,
gynecology, gastroenterology, endocrinology, hematology, infectious disease, internal medicine, alternative medicine, urgent
care, and family medicine) from 1980s through 2013. In 2013, she was diagnosed with ME/CFS at age 28 by a family
medicine physician and referred to a rheumatologist (MD, PhD).
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3. Past Medical History

The patient had been struggling medically since early childhood and had seen over
20 medical specialists (Figure 1). She had a medical history of chronic sinusitis with no
food allergies, amenorrhea, osteopenia, gluten intolerance (HLA DQ2+ gene), congenital
neutropenia, polyuria, polydipsia, and hypothyroidism.

For chronic sinusitis, the patient had a 20+ history of long-term antibiotics, steroids,
and allergy shots. She reported that despite these treatments, she spent most of her
childhood chronically sick and was frequently absent from school. Her chronic sinusitis
resolved in her early 20s once she stopped consuming dairy products.

The patient was diagnosed in her 20s with congenital neutropenia by a hematologist
and psychogenic polydipsia (compulsive water drinking) by an endocrinologist. In addi-
tion, she had a 10+ year history of amenorrhea until recently and had seen over 10 doctors
of various specialties for this condition alone (including 5 different gynecologists). She had
1–2 instances of spotting at age 16 and no menses thereafter. All lab tests were reported nor-
mal (including an MRI of her pituitary and an ultrasound of her ovaries). She reported that
she was on female hormones for at least 10 years, but she was not compliant as she suffered
ongoing negative side effects (including migraines). Apparently, all 3 conditions (poly-
dipsia/polyuria, neutropenia, and amenorrhea) were resolved after she was prescribed
Amour Thyroid at age 28 for hypothyroidism despite “normal” labs.

The patient reported being bitten by several ticks in Central America 8 years ago.
When she returned home, she began experiencing flu-like symptoms. However, she has
never tested positive for Lyme disease nor displayed a bullseye rash. The patient also
described that she has had declining health over the past 6 years, but she was semi-stable
until recently. During the fall of 2012, the patient was continuously fighting ongoing
infections and had several bouts of the flu. She was working on a limited basis while going
to school, but she had to quit work completely. She no longer had the capacity to exercise,
and minimal time away from home would force her to bed for several hours.

4. Differential Diagnosis

A physical exam was generally normal, except for yellow hyperpigmentation of the
palms, dry eyes, and dry mouth. A salivary gland ultrasound indicated enlarged intra-
parenchymal lymph nodes with increased cortex to hilum ratio (right and left parotid
glands) and multiple hypoechoic intraparenchymal areas (right and left submandibular
glands). Based on the examination, the patient was diagnosed with Sicca syndrome (dry
eyes/mouth). An unspecified disease of the salivary glands (high probability of Sjogren’s
syndrome, an autoimmune disease) and unspecified inflammatory spondylopathy also
were suspected. The patient’s medical history suggested that hypothyroidism needed to be
addressed, along with possible causes for ME/CFS (including a reactive post-infectious
process due to Mycoplasma pneumonia/Chlamydia pneumonia infection). Gluten intol-
erance (HLA DQ2+) was also noted. Laboratory serology tests ordered are presented in
Table 2.

The patient’s labs indicated low T4 (55.03 nmol/L, normal: 60–120), low serum iron
(36 ug/dL, normal: 37–160), low free lambda chains (5.41 mg/L, normal: 5.71–26.3) with
increased kappa to lambda ratio (2.78, normal: 0.26–1.65), a negative extractable nuclear
antigen (ENA) panel, elevated ammonia (47 umol/L, normal: 11–35), borderline elevated
Mycoplasma pneumonia IgG (193 U/mL, indeterminate: 100–320), borderline elevated
Chlamydia trachomatis IgM (0.8, borderline: 0.8–1.0), and elevated Chlamydia pneumonia
IgG (1:128, negative: <1:16). The patient was considered to be suffering from a post-
infectious process due to Chlamydia pneumonia. IgG titers can be elevated from past
exposure, as opposed to a post-infectious process [28,29]. A repeat sample drawn weeks
later that demonstrated a significant rise of IgG titers would provide increased evidence
of a post-infectious process [28,29]. Although Mycoplasma pneumonia and Chlamydia
pneumonia (bacterial infections) are usually self-limiting, clinical manifestations can range
from self-limiting to life-threatening, from pulmonary to extrapulmonary [28,30]. In addi-
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tion, intestinal Candida was suspected based on elevated ammonia levels and the patient’s
medical history of long-term antibiotics.

Table 2. Serology Laboratory Tests Ordered at Initial Visit to Rheumatologist (August 2013) after
ME/CFS Diagnosis.

ACL (Anti-Cardiolipin) Antibodies (IgM, IgG, IgA)
Ammonia
Amylase
ANA (Antinuclear Antibodies) with reflex to 11
Anti-CCP (Cyclic Citrullinated Peptide) lgG Semi-Quantitative
ASO (Antistreptolysin O) Antibodies
B2M (Beta 2 Microglobulin) Tumor Marker
Bilirubin, Direct
Chlamydia pneumonia (IgG/IgM)
Chlamydia trachomatis (IgM)
Complement C3a/C4a
CBC (Complete Blood Count) with Differential/Platelet
CK (Creatine Kinase)
Complete Metabolic Panel
CRP (C-Reactive Protein)
Ferritin
Free Kappa Light Chains
Free Lambda Light Chains
GGT (Gamma-Glutamyl Transferase)
G6PD (Glucose-6-phosphate dehydrogenase) Enzyme
Hemoglobin A1c
HNK-1 (Human Natural Killer-1) CD57
Immunoglobulins (IgA, IgG, IgM)
LDH (Lactic Acid Dehydrogenase)
Lipase
Lyme Western Blot
Magnesium
Mycoplasma pneumonia (IgG/IgM)
Natural Killer Cell Surface Antigen (CD56/16)
Phosphorus
Rheumatoid Factor
Rheumatoid Factors (IgM, IgG, IgA)
Sedimentation rate
Serum Iron
Serum Protein Electrophoresis
Thyroid Panel (TSH, T3, T4, Free T4)
Uric Acid
Urinalysis
Vitamin D (25-Hydroxy)

5. Treatment

For hypothyroidism, the patient was placed on Levothyroxine and was told to continue
Armour Thyroid. For possible chronic bacterial infections, she was placed on antibiotics
(doxycycline). She was also placed on Nystatin to combat possible Candida (fungal) over-
growth. She was expected to begin feeling better within 2–3 months of treatment, but the
treating physician warned her that she may get worst before she gets better due to the
Jarisch–Herxheimer reaction (die-off). The Jarisch–Herxheimer reaction is the worsening
of existing symptoms (and the appearance of new symptoms) following treatment of
several infectious diseases (including viral, bacterial, and fungal). It is an immunologic
response that should not be confused with a medication allergy or an adverse reaction to
treatment (Table 1) [17–26]. Authors have distinguished a Jarisch–Herxheimer reaction
from a drug allergy based on resolution of symptoms despite continuation of therapy [21]
and absence of liver test abnormalities [26]. An overview of the symptom changes ob-
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served over the course of treatment is shown in Figure 2. During treatment, it was not
uncommon for the patient to revert backwards for days, weeks, or months at a time due to
Jarisch–Herxheimer reactions. Any perturbation (e.g., new medication, dose increase, and
reintroduction of past medication) would induce a Jarisch–Herxheimer reaction. During
such periods, the patient’s tolerance to any of level of exertion (post-exertional malaise;
Table 1) also decreased.

Figure 2. Symptom timeline over the course of treatment for ME/CFS (September 2013–August 2017).

6. Outcome and Follow-Up

6.1. September 2013 to February 2015

The patient was seen every 3–6 weeks over the course of 1.5 years. Prior to her first
follow-up visit, she reported symptoms characteristic of Jarisch–Herxheimer reactions
(severe joint and musculoskeletal pain, worsening fatigue, worsening cognitive function,
migraines, drops in blood pressure, etc.) that she was struggling to control (Table 1).
Based on this information, the doxycycline was discontinued. At her first follow-up,
she was changed to a different antibiotic and was recommended various herbs for detox-
ification support (such as succinic acid, N-acetyl cysteine, bromelain, and a liver detox
blend). Follow-up labs indicated that with the initiation of treatment, IgG titers rose for
Mycoplasma pneumonia but fell for Chlamydia pneumonia (Figure 3). Therefore, My-
coplasma pneumonia was viewed by the treating physician as the more probable factor
contributing to ME/CFS. In addition, the Jarisch–Herxheimer reactions she continued to
experience were further suggestive of a chronic infection (Table 1) [17–26].

Over the course of 1.5 years, the patient was treated primarily for Mycoplasma pneu-
monia and was cycled among various antibiotics (including nebulized Gentamycin), in
addition to synergists (such as Hydroxychloroquine and Dipyridamole [31]) to enhance
antibiotic potency. Immune modulators (such as Colostrum, Astragalus, Andrographis,
and Cordyceps) were also recommended to strengthen the patient’s immune system. Be-
cause of increasing ammonia levels (49 umol/L, normal: 11–35), the patient was changed to
Fluconazole (antifungal) in December 2013 to treat suspected Candida. Her labs worsened
in certain areas as treatment progressed, which was likely due to high levels of Jarisch–
Herxheimer reactions [20,26,32]. C-Reactive Protein (CRP) reached a high of 9.7 mg/L in
July 2014 (Figure 4).
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Figure 3. Serology results from IgG specific antibody levels for both Mycoplasma pneumonia and Chlamydia pneumonia.
Dotted lines separate the 2 different phases of treatment (September 2013–February 2015, February 2015–August 2017). With
the initiation of treatment, IgG levels rose for Mycoplasma pneumonia but fell for Chlamydia pneumonia. Mycoplasma
pneumonia was viewed by the treating physician (MD, PhD) as the dominant contributing factor to the patient’s illness
during the first phase of treatment. Large gaps are present for Chlamydia pneumonia as this was not measured consistently.

Figure 4. Serology results for CRP (inflammatory marker). Dotted lines separate the two different phases of treatment
(September 2013–February 2015, February 2015–August 2017). CRP levels were deemed too high by the treating physician
(MD, PhD) in July 2014 and August 2016. Large gaps are present as CRP was not measured consistently. C-Reactive
Protein: CRP.

Low iodine (October 2014; 37.1 ug/L, normal: 40–92) and high cortisol levels (January
2014; 27.8 ug/dL, normal: 2.3–19.4) were also identified, so Kelp and adaptogen herbs (such
as Ashwaganda and Eleutherococcus) were advised. The patient’s thyroid medication
(Armour Thyroid and Levothyroxine) was also increased over the course of several months
due to low T4 and/or low T3 levels. During the Spring of 2014 (~6 months after onset
of treatment), she had improved enough to take a college course 1 day/week. However,
she was not well enough to drive. In addition, too much mental exertion would cause her
to crash to bed (post-exertional malaise [1,12,13]) (Table 1). She began to struggle with
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severe orthostatic intolerance and hypotension. Low aldosterone (which helps regulate
blood pressure) was contributory, based on non-detectable blood levels. The herb Licorice
Root was advised. When this alone was not adequate, Fludrocortisone was prescribed. By
February 2015, she was still predominantly housebound, and although she was doing better
cognitively, simple activity like walking was still too difficult on most days. Her overseeing
physician at this point deemed her a mystery patient. Mycoplasma pneumonia levels
appeared to be stabilizing (Figure 3) and frequent labs were not capable of identifying any
additional abnormalities or infections. In addition, she remained abnormally sensitive
to any level of treatment. An overview of the medications prescribed during phase 1 of
treatment (September 2013 to February 2015) is provided in Table 3.

Table 3. Medications Prescribed during Phase 1 of Treatment (September 2013–February 2015).

Name Reason Prescribed

Prescriptions
Doxycycline Antibiotic (Mycoplasma pneumonia)
Clarithromycin Antibiotic (Mycoplasma pneumonia)
Azithromycin Antibiotic (Mycoplasma pneumonia)
Dipyridamole [31] Increase antibiotic potency
Nystatin Antifungal
Fluconazole Antifungal
Gentamycin Nebulized antibiotic (Mycoplasma pneumonia)
Glutathione Nebulized antioxidant for detoxification
Hydroxychloroquine Pain and inflammation; increase antibiotic potency
Fludrocortisone Raise aldosterone to improve hypotension
Armour Thyroid Hypothyroidism
Levothyroxine Hypothyroidism

Supplements
Succinic Acid Detoxification
N-Acetyl Cysteine Detoxification; biofilm disruptor
Liver Detox Blend † Detoxification
Modified Citrus Pectin Detoxification
Bromelain Pain and inflammation; biofilm disruptor
Boswellia/Curcumin Pain and inflammation
Colostrum Immune
Cordyceps Immune
Kelp (iodine) Immune and thyroid
Ashwagandha Adaptogen
Rhodiola Extract Adaptogen
Eleutherococcus Adaptogen
Licorice Root Raise aldosterone to improve hypotension
Phosphatidyl Serine Brain fog
Artemisian Antimicrobial
Berberine Antifungal
Silver Hydrosol Antimicrobial (Mycoplasma pneumonia)
Olive Leaf Extract Antimicrobial (Mycoplasma pneumonia)
Anantamul Antimicrobial (Mycoplasma pneumonia)

Prescribing physician MD, PhD. All oral unless otherwise indicated. Patient was also taking several supplements
on her own that the physician approved (e.g., probiotics, zinc, vitamin D, and fish oil). † Wide range of herbs that
includes milk thistle, schisandra, bupleurum, dandelion, scute, N-acetyl cysteine, methionine, barberry, turmeric
and more.

6.2. February 2015 to August 2017

To improve the chances of recovery, the patient made three major shifts in her treat-
ment plan: (1) she began seeing other medical professionals and exploring non-traditional
therapies. Most importantly, she began seeing a PhD clinical psychologist with expertise in
energy psychology and various non-invasive techniques, such as eye movement desensiti-
zation and reprocessing (EMDR) and emotional freedom technique (EFT); (2) she started
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light therapy; and (3) she shifted her medication protocol from dominantly antibiotics to
dominantly herbs.

EFT is a non-invasive method that involves purely tapping on various acupressure
points and stating (or thinking) specific statements, while EMDR is a non-invasive method
that involves simply moving the eyes in specific patterns while stating (or thinking) specific
statements. Systematic reviews and meta-analyses have shown that EFT and EMDR
are both effective for the treatment of depression [33,34], post-traumatic stress disorder
(PTSD) [34,35], and anxiety [34,36]. In addition, both EFT and EMDR have been shown to
improve chronic pain [37,38]. EFT also improves multiple physiological markers of health
(such as blood pressure and cortisol) [37].

The patient saw the clinical psychologist approximately 1 day/week and spent
25–100% of her 1-h session on EFT and EMDR, with the focus on various topics related
to her specific situation, such as improving health and well-being, clearing toxins and
inflammation, and killing specific pathogens. Unfortunately, the patient experienced se-
vere discomfort during her treatment sessions, including joint pain, headaches, excessive
yawning, and flu-like symptoms. It would often take her several days to stabilize. Though
the psychologist would frequently recommend that his patients perform EFT/EMDR at
home (several times a day), the current patient was not capable.

In addition, light therapy was initiated. The patient purchased a LED face light
with seven different colors for personal usage and began using it off label, all over her
body (most frequently on top of her head). She used all seven colors, but the dominant
colors were blue, red, and green. Blue light is effective in treating antibiotic-resistant
strains of bacteria [39,40], in addition to acne (where blue light has FDA approval) [41,42].
Furthermore, red light therapy has been reported as a potential neuroprotective treatment
for both Alzheimer’s and Parkinson’s patients [43], which has led to the emergence of red
light bucket hats as a potential treatment for those with Parkinson’s disease [44]. Moreover,
green light therapy has been shown to have anti-inflammatory effects in animal models [45]
and decrease pain and improve quality of life in Fibromyalgia patients [46]. When the
patient commenced treatment (initially with blue light on the face), she was not able to
tolerate it more than 1–2 min without developing severe migraines. In time, light therapy
became a daily crucial treatment (up to 6 h/day).

Lastly, the patient shifted her medication protocol from dominantly antibiotics to dom-
inantly herbs and began treating other possible infections (despite the lack of positive test
results). She saw the overseeing physician (rheumatologist) every 1–3 months. The focus
was no longer on Mycoplasma pneumonia, though this was still monitored (Figure 3).
The overseeing physician recommended herbs for other possible conditions and infections
for the patient to try on a trial basis, which included herbs for Epstein–Barr virus (Inosine,
PABA, DMAE) and Lyme disease (Cat’s Claw). Broad-spectrum antimicrobials (such as
Silver Hydrosol, Olive Leaf Extract, Anantamul, and Neem) were also recommended.
Not surprisingly, the patient experienced severe reactions from all supplements. Therefore,
the process of introducing new herbs (or increasing dosages of old ones) was performed
with extreme care. Extensive labs were performed regularly, and although no novel infec-
tions were identified, inflammatory markers were sometimes elevated. CRP reached a high
of 9.9 mg/L in August 2016 (Figure 4), which was during the period the patient was on
an incremental light therapy protocol. The abnormal reactions to all forms of treatment
(including non-invasive therapies described above) were suggestive of Jarisch–Herxheimer
reactions [17–26] (Table 1). An overview of the medications prescribed during phase 2 of
treatment (February 2015 to August 2017) is provided in Table 4.
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Table 4. Medications Prescribed during Phase 2 of Treatment (February 2015–August 2017).

Name Reason Prescribed

Prescriptions
Armour Thyroid Hypothyroidism
Levothyroxine Hypothyroidism
Cholestyramine Detoxification

Supplements
Cat’s Claw (Uncaria Tomentosa) Antimicrobial (Lyme disease)
Neem Broad-Spectrum Antimicrobial
Inosine Antiviral (Epstein–Barr virus)
PABA (Para-aminobenzoic Acid) Antiviral (Epstein–Barr virus)
DMAE (Dimethylaminoethanol) Antiviral (Epstein–Barr virus)
L-Lysine Antiviral (Herpes simplex virus)
Drynaria Osteopenia
Bamboo Extract Osteopenia
Andrographis Immune
Astragalus Immune
Iporuru Pain and inflammation
Zeobind Heavy Metal Chelation
Modified Citrus Pectin Heavy Metal Chelation

Prescribing physician MD, PhD. All oral unless otherwise indicated. Patient was also taking several supplements
on her own that the physician approved (e.g., probiotics, zinc, vitamin D, and fish oil), in addition to several
supplements shown in Table 3.

6.3. August 2017

After 2.5 years of a revised treatment protocol, the changes made in the treatment plan
were considered successful. In August 2017, the patient was well enough to move out from
her parents’ home and resume graduate school, after becoming bedridden with ME/CFS
4.5 years prior. Prior to returning to graduate school in August 2017, the patient was
stable for at least 6 months. Her diet had also expanded considerably for several months,
and other than dairy and gluten, she had no restrictions. She was even back at the gym by
April 2017 and was going for walks daily (something she was not capable of doing in over
4 years). She resumed graduate school with a very light schedule and maintenance protocol
comprised of prescription medications (Armour Thyroid and Levothyroxine), extensive
herbs (e.g., antimicrobials, antivirals, and immune modulators), and non-invasive therapies
(EFT, EMDR, and light). A summary of the treatments used by the patient from September
2013 to August 2017 is provided in Table 5.

Table 5. Summary of Treatments Used by Patient Over 4+ Year Period.

Phase 1 Phase 2

(September 2013–February 2015) (February 2015–August 2017)

Long-Term Antibiotics 1 x
Long-Term Antifungals 1 x
Long-Term Thyroid Medication 1 x x
Miscellaneous Prescriptions 1 x x
Very Restricted Specialized Diet
for Seriously Ill 2 x x

Herbs 1 x x
Eye Movement Desensitization
and Reprocessing (EMDR) 3 x

Emotional Freedom Techniques
(EFT) 3 x

Light Therapy 3,4 x
1 Prescribed by MD, PhD (overseeing physician). Miscellaneous prescriptions included Dipyridamole, Nebulized
Glutathione, Hydroxychloroquine, Fludrocortisone, and Cholestyramine. 2 Based on recommendations from
the book “Food is Your Best Medicine”, by Henry Bieler, MD [14]. Started immediately when health seriously
declined, several months before initiation of formal treatments. 3 Core treatment during sessions with PhD clinical
psychologist. 4 Light therapy was regularly performed at home (up to 6 h/day). In time, this was incorporated
with EFT and EMDR.
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7. Discussion

The purpose of this case report was to describe the complex medical history of one
severe ME/CFS patient and her efforts to recover over 4 years, which enabled her to return
to graduate school. The overall goal of this case report was to (1) describe how past events
may have contributed to the development of severe ME/CFS in a single patient, and (2) the
extensive medical interventions that the patient has pursued in an attempt to recover.
This paper aims to increase awareness of the harsh reality of ME/CFS and the potential
complications following initiation of any level of intervention, some of which may be
necessary for long-term healing. It is our hope that sharing this case will improve research
and treatment options for ME/CFS.

Given the patient’s complex case history (e.g., chronic sinusitis, amenorrhea, tick bites,
congenital neutropenia, psychogenic polydipsia, and hypothyroidism), it is possible that
these events contributed to her onset of severe ME/CFS in her late 20s. The fact that she
began menstruation at age 28 after 12 years of amenorrhea (as noted above, the patient had
only 1–2 instances of spotting at age 16 and no menses thereafter) with administration of
thyroid hormones implies she had serious, long-term hypothyroidism (as absence of menar-
che by age 15 is statistically uncommon) [47]. Hypothyroidism can result in a wide range
of medical problems that were reported by this female patient, including amenorrhea [48],
compromised immune function (including neutropenia) [49,50], and severe sensitivity to
cold [51]. In addition, thyroid hormones are necessary for normal kidney function [52],
which could explain the resolution of polydipsia following administration. It is possible
that 10 years of treatment with female hormones was unnecessary, which explains why
the patient reported low compliance due to ongoing negative side effects. Given that
administration of thyroid hormones also resolved neutropenia, polyuria, and polydipsia
suggests that the patient was also misdiagnosed with psychogenic polydipsia and congeni-
tal neutropenia. The fact that the severity of her hypothyroidism negatively affected so
many different organ systems likely made her more susceptible to ME/CFS.

The patient’s 20+ year struggle with chronic sinusitis may have also been implicated
in the patient’s development of ME/CFS. Although she was on long-term antibiotics,
she reported she was still chronically sick. Therefore, it was logical that something else
was contributory (dairy intolerance as noted in medical history). Adverse reactions to
food can be the result of an immune-mediated reaction (i.e., food allergy) or non-immune
reaction (i.e., food intolerance) [53]. The gold standard for the diagnosis of a food intoler-
ance is a food challenge with the suspect food after elimination for several weeks [54,55].
Unfortunately, diagnostic tools available for suspected food allergies cannot accurately
predict food intolerances [55], which explains why it took the patient decades to discover a
dairy intolerance (as she had no food allergies). True food allergies typically occur within
minutes to hours after exposure, while food intolerances typically occur hours to days after
exposure [56].

The fact that the patient was treated with long-term antibiotics for decades for chronic
sinusitis may have contributed to Candida overgrowth [57–60]. Some authors have called
Candida: “a disease of antibiotics” [57]. Although the presence of Candida organisms is
generally benign, chronic intestinal Candida (putatively caused by overgrowth of Candida
albicans) has been cited as a possible contributor to ME/CFS [61,62] and is associated with
several diseases of the gastrointestinal tract [63].

Prior to developing ME/CFS, the patient also reported being bitten by several ticks in
Central America in her early 20s. However, she was never diagnosed or treated for Lyme
disease. Untreated or inadequately treated Lyme disease can progress to a late disseminated
disease after initial infection that can result in substantial disability [64,65]. Lyme disease
can result in neurological manifestations [64,66], in addition to chronic fatigue [64,67].
By the time the patient was bitten by ticks, she had been subjected to years of female
hormones and antibiotics (which were likely unnecessary), along with daily consumption
of dairy (which was likely contributory to chronic sinusitis). Therefore, years of potentially
harmful and misdirected treatments may have created an environment more susceptible to

51



Healthcare 2021, 9, 1537

disease. Lyme disease tests are falsely negative in 40.5% of cases (accordingly to a recent
meta-analysis) [68], which further highlights the challenges in diagnosing Lyme disease.

Research studies have shown that patients with ME/CFS have abnormalities of the
central and autonomic nervous systems, metabolic dysfunctions, compromised immunity,
and chronic infections [9–11]. However, the overseeing physician was unable to provide
an active diagnosis throughout the duration of treatment due to limitations with avail-
able clinical testing. Recent research has shown that there are no significant differences
between antibody/antigen serology tests against common viral and bacterial pathogens
in patients with severe ME/CFS compared to healthy controls [69]. As such, the patient’s
past medical history and suspected causes of ME/CFS were often used to guide treatment
recommendations. For example, although the overseeing physician initially believed My-
coplasma pneumonia (which has been documented in patients with ME/CFS) [70] was the
primary contributor to the patient’s illness, after 1.5 years of minimal progress on a My-
coplasma pneumonia focused protocol (dominantly antibiotics), the overseeing physician
recommended herbs for the patient to try for other possible infections (including Lyme
disease and Epstein–Barr virus). This more comprehensive herbal approach for 2.5 years,
combined with non-invasive therapies (light, EFT, and EMDR), was successful in getting
the patient back to graduate school after becoming bedridden with ME/CFS 4.5 years
prior. However, it was not possible to determine whether the improvements observed
were mediated by immunologic, antifungal, antiviral, antimicrobial, or neurological effects
of various treatments vs. simply a spontaneous remission (or placebo effect) over time.
Studies have shown that after a period of 15 months, spontaneous recovery from ME/CFS
rarely occurs [71], highlighting that the patient’s progress was likely attributed to various
aspects of treatment.

It could be argued that a combination of herbs that helped disintegrate drug-resistant
biofilms, strengthen immunity, enhance detoxification, and target a wide range of possible
infections (including Mycoplasma pneumonia, Candida, Lyme disease, and Epstein–Barr
virus) likely played a critical role in improving the patient’s symptoms over time. Although
herbs were used throughout treatment, a more comprehensive approach was taken in
the latter half of treatment after antibiotics were abandoned. In addition, non-invasive
therapies (i.e., light, EFT, and EMDR) added during the latter part of treatment may have
helped create an environment more conducive for healing. However, given that all changes
to the patient’s protocol resulted in Jarisch–Herxheimer reactions (with severe hypotension
being the most dangerous) and that no meaningful shifts in the patient’s laboratory results
occurred over a 4+ year period, further complicated determining what was most (or
least) effective.

Patients with ME/CFS may have chronic infections that will increase the likelihood of
paradoxical reactions to treatment (Jarisch–Herxheimer reaction) (Table 1). Throughout
treatment (September 2013 to August 2017), the patient experienced paradoxical responses
(Jarisch–Herxheimer reaction) to all forms of treatment, which were suggestive of unre-
solved chronic infections. Indeed, authors have emphasized that the Jarisch–Herxheimer
reaction is a necessary adverse reaction for achieving a cure from various infections [17–26].
Although the Jarisch–Herxheimer reaction is generally a transient reaction, the patient expe-
rienced ongoing Jarisch–Herxheimer reactions that lasted for years. Any perturbation in her
treatment protocol was often enough to reinstate a Jarisch–Herxheimer reaction. To manage
Jarisch–Herxheimer reactions, the patient relied primarily on herbal recommendations
from her overseeing physician for detoxification support. In addition, she frequently had
to pause (or slow treatment), and daily light therapy was often crucial.

It could be argued that the patient’s long-term struggles with Jarisch–Herxheimer
reaction have been a necessary process for healing. However, care must be taken to dis-
tinguish the Jarisch–Herxheimer reaction (which can be beneficial and is not specific to
the ME/CFS patient) from post-exertional malaise (which is the hallmark symptom of
ME/CFS and detrimental to the health of the ME/CFS patient) (Table 1). Recent recommen-
dations from the Mayo Clinic acknowledge that graded exercise therapy is contraindicated
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for patients with ME/CFS [13]. If a patient improves with graded exercise, he/she does
not have post-exertional malaise, and thus he/she does not have ME/CFS. Graded ex-
ercise protocols have been shown to have detrimental effects on patients with ME/CFS
due to mitochondrial dysfunctions, low oxygen update, abnormal autonomic responses,
and immunological abnormalities to name a few [1,10,72]. Therefore, it is not surprising
that the patient reported a decreased tolerance to exertion when under treatment. This
sheds light on the overlap between the two responses (i.e., post-exertional malaise and
Jarisch–Herxheimer reaction), as a temporary worsening of symptoms from treatment
may require decreased exertion to avoid long-term setbacks. Excessive exertion can result
in an irreversible decline in function (which has been reported by patients with severe
ME/CFS) [2].

In summary, this case report documents the progression of a patient with ME/CFS
over 4 years and her continuous paradoxical reactions to treatment (which we propose
have been a necessary aspect for healing). Patients with ME/CFS tend to have severe sensi-
tivities to treatment (as documented elsewhere [27] and in the current report), highlighting
that potential therapies need to be performed with extreme care to avoid detrimental
results. Given the patient’s case history (e.g., chronic sinusitis, amenorrhea, tick bites,
congenital neutropenia, psychogenic polydipsia, food intolerances, and hypothyroidism),
we hypothesize that these events contributed to her development of severe ME/CFS in
her late 20s. Although the patient improved on a protocol combining herbs, traditional
pharmaceuticals, and non-invasive therapies (LED colored lights, EFT, and EMDR), these
treatments were experimental as the overseeing physician was unable to provide an active
diagnosis (which was complicated by limitations with available clinical testing). From
a clinical standpoint, this report aims to alert health care providers to the complications
in treating patients with ME/CFS and provide possible guidance on future research and
treatment options for ME/CFS.
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Abstract: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a complex, only par-
tially understood multi-system disease whose onset and severity vary widely. Symptoms include
overwhelming fatigue, post-exertional malaise, sleep disruptions, gastrointestinal issues, headaches,
orthostatic intolerance, cognitive impairment, etc. ME/CFS is a physiological disease with an onset
often triggered by a viral or bacterial infection, and sometimes by toxins. Some patients have a mild
case and are able to function nearly on a par with healthy individuals, while others are moderately
ill and still others are severely, or even, very severely ill. The cohort of moderately to very severely
ill is often housebound or bedbound, has lost employment or career, and has engaged in a long,
and often futile, search for treatment and relief. Here, we present three case studies, one each of
a moderately ill, a severely ill, and a very severely ill person, to demonstrate the complexity of the
disease, the suffering of these patients, and what health care providers can do to help.

Keywords: myalgic encephalomyelitis (ME); chronic fatigue syndrome (CFS); severe ME/CFS;
very severe ME/CFS; post-exertional malaise (PEM)

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a complex multi-
system disease that impacts the immune, endocrine, neurological, and energy production
pathways in the body. Current diagnostic criteria include the hallmark symptom of post-
exertional malaise (PEM), meaning a prolonged exacerbation of symptoms following
mental or physical exertion, and fatigue, unrefreshing sleep, cognitive impairment, and/or
orthostatic intolerance that has persisted for more than six months and that reduce or impair
the ability to engage in pre-illness activities [1,2]. Defined as a neurological disease by the
World Health Organization since 1969 [3], ME/CFS has been mistakenly characterized as
a mental disorder by some groups, leading to stigmatization and a lack of appropriate
care [4]. There are no biomarkers or validated diagnostic tests and no US Food and Drug
Administration (FDA)-approved treatments.

ME/CFS is not a rare disease. There are at least an estimated 1.5 million people
with ME/CFS (pwME) in the US [1,5,6]. Roughly three times as many women as men
are affected [1]. Although the etiology is unclear, many cases follow a viral infection [7].
In a prospective study in Australia, 11% of patients with acute infections of Epstein–Barr
virus (EBV), Q-fever (Coxiella burnetii), or Ross River virus (an RNA alphavirus) met the
criteria for ME/CFS at six months [8]. Studies of the long-term sequelae of severe acute
respiratory syndrome (SARS) found that 27% met the diagnostic criteria for ME/CFS after
four years [9]. The current SARS-CoV-2 pandemic is expected to lead to a large increase in
the number of pwME [10–14].

The frequency and severity of ME/CFS symptoms can vary from day-to-day and week-
to-week, and symptoms can range from mild to severe. Carruthers et al. 2011 [15] defined
a severity scale for ME/CFS of mild (at least a 50% reduction in pre-illness activity level),
moderate (mostly housebound), severe (mostly bedridden), and very severe (completely
bedridden and requiring assistance with basic functions). Studies of disability in pwME
have estimated that 75% are housebound most of the time, 50% are unemployed, and 25%
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are bedbound most of the time [7,16,17]. Full recovery is rare (estimated at less than 5%),
although some pwME experience remission of symptoms for extended periods, followed
by relapse [7,18].

In this paper, we present three case studies of pwME, one moderately ill, one severely
ill, and one very severely ill. Although children and adolescents get ME/CFS, in this paper,
we focus on adults. Our goal is to describe the course of the disease and the extensive
search for treatments undertaken by pwME and their health care providers, highlighting
the complexity of ME/CFS and the suffering of patients. Several common themes emerge,
including the difficulty of obtaining a diagnosis, the difficulty of finding supportive doctors,
and the lack of treatments.

2. Case A

This 60-year-old white male was diagnosed with chronic EBV syndrome in 1986 by
an internist. Symptoms leading to this diagnosis appeared following a 1983 martial arts
injury and exacerbating spondylolysis at L5/S1. The injury was treated with a Boston
Bucket back brace, which was worn for 11 months. During this time, the patient was
cared for by a team of physiatrists, neurologists, and orthopedists. Six months into the
treatment, the patient developed recurring bouts of debilitating fatigue, muscle pain, and
painful bronchial and sinus discharge lasting for two to five days at roughly six-week
intervals. The patient was seen by pulmonary, allergy, and infectious disease doctors who
could find no explanation for the symptoms. The consensus among the care team was that
the patient’s “... chronic complaint of fatigue and muscle ache may be secondary to lack
of exercise, secondary to his low back injury.” The same team later diagnosed “chronic
bronchitis with upper respiratory tract infection of uncertain etiology.” A year-long series
of endocrine and immunologic testing revealed no abnormalities. The patient was referred
for a psychiatric consult. The psychiatrist’s notes stated the following: “I believe this
young man is malingering or has Munchausen syndrome.” At this point, the patient sought
a second psychiatric opinion. After three visits, the patient was told “you need a good
internist who can help figure this out.” This led to consultation with the internist and the
previously noted diagnosis of chronic Epstein–Barr virus syndrome.

The patient was treated with low dose tricyclics and antibiotics. He also began
acupuncture and chiropractic care and psychiatric counseling. Over several years, the
medical diagnosis changed to chronic fatigue immune dysfunction syndrome (CFIDS) and
then chronic fatigue syndrome (CFS). The patient became active in a local support group
and participated in several research studies. With these supports, he continued to work
full-time, including extensive travel, and he started a family, although episodic flare-ups of
exhaustion and brain fog (or “crashes”) and recurring bouts of bronchitis/sinusitis resulted
in frequent sick days and the need to work from home, and a three-month leave of absence.

Over the next 14 years, the frequency and severity of crashes diminished. By 1999, the
limitation of the illness became a secondary factor in the patient’s daily life and he began to
consider himself recovered. In 2012, he contracted pneumonia, and then, six months later,
following removal of a tick, he was diagnosed with Lyme disease and anaplasmosis. He de-
veloped constant, disabling fatigue, cognitive impairment, severe post-exertional malaise,
light-headedness, muscle pain, and gastrointestinal problems. The patient was bedridden
for several weeks and then began an aggressive search for symptom relief, coordinated
jointly by his internist and an ME/CFS specialist. He was misdiagnosed with sleep apnea
in 2013, leading to the identification of deviated septum, concha bellosa, and turbinate
hypertrophy, which were corrected by endoscopic sinus surgery in 2014. Surgery did not
ameliorate symptoms. In a search for the cause of the sinus problems, he was evaluated
for immune deficiencies by an ME/CFS specialist in 2014, revealing a mild deficiency in
immunoglobulin G (IgG1). A further study that same year by an immunologist found
an absence of 10 pneumococcal serotypes. He received a Pneumovax vaccination, which
produced a significant decrease in the occurrence of both sinus and bronchial infections.
Later in 2014, in pursuit of an explanation for the debilitating fatigue, he was evaluated
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by a geneticist who identified a heterozygous mutation in PSTPIP1 and recommended
mitochondrial cofactor support as a way to decrease oxidative stress. A mitochondrial
cocktail was prescribed. In consultation with the patient’s psychiatrist, Ritalin was added
to the cocktail. After six months, this regimen resulted in improved energy levels with
less dramatic highs and lows. In search of better indicators of mitochondrial dysfunction,
the patient underwent a mitochondrial function test [19], which produced a mitochondrial
score of 0.24 (24% energy availability at the cellular level) and revealed significant blocking
of mitochondrial active sites and translocation proteins. Adjustments to the patient’s
mitochondrial cocktail were recommended. However, these adjustments had no bearing
on symptomology.

In 2014, the patient was also referred to a pulmonologist who suspected dysautonomia
and administered an invasive cardiopulmonary exercise test (iCPET) [20]. This testing
revealed pronounced deficiencies in the anaerobic threshold, ventricular refill, and oxygen
uptake by muscles, resulting in the diagnoses of preload failure, mitochondrial myopathy,
and disordered ventilatory control. Treatment with Mestinon (pyridostigmine bromide)
and mild exercise with a recumbent bicycle helped the patient recover enough stamina
to resume a modest work schedule. Endocrine, neurologic, and hematology assessments
between 2017 and the present uncovered De Quervain’s thyroiditis, treated with Synthroid
and resolved within 24 weeks; generalized autonomic failure and orthostatic hypertension,
for which no effective treatments were identified; vestibular migraine, treated with some
benefit by vitamin B2; and monoclonal gammopathy (MGUS), which is being monitored.

Presently, the patient is able to work approximately 16 hours a week and, while fre-
quently resting at home, is no longer housebound. His treatment regimen includes monthly
talk therapy, weekly shiatsu and chiropractic treatments, daily Qi Gong, supplemental
oxygen as needed, and the following medicines and supplements: Ritalin, Mestinon, Glu-
tathione, Co-Q10, Magnesium, vitamins B2, B12, C, and D, HSO probiotics and Enhance(r),
a Chinese herbal antiviral.

This case demonstrates that aggressive pursuit of treatable symptoms can yield bene-
fits for the patient. While there are no FDA-approved treatments for ME/CFS itself, several
comorbid conditions were identified and were successfully treated. In addition, some
symptoms, such as pain, sleep difficulties, and autonomic problems, can be addressed with
medication. Alternative therapies and major lifestyle changes also contributed to improved
quality of life. Finally, this case shows the heterogeneous nature of ME/CFS, with two
distinct periods of disease separated by over a decade of good health, each period with
different etiology and symptoms.

3. Case B

This case involves a 44-year-old white female who has had ME/CFS symptoms for
almost 20 years, although she did not receive a diagnosis until 2014. Her symptoms started
gradually in 2001 after blunt head trauma and a tick bite, with exhaustion being the main
complaint. Consultation with a doctor in 2002 was unhelpful because routine bloodwork
revealed nothing outside normal limits. This doctor told her she was the “epitome of
good health.” Her symptoms of fatigue and post-exertional malaise increased in severity
over the next few years. She consulted with internal medicine doctors, gynecologists,
psychologists, and psychiatrists. In 2004, she was treated by a gynecologist who observed
normal results on a blood workup and misdiagnosed her with depression. She was
prescribed an antidepressant, which did not improve symptoms. Several chiropractors and
acupuncturists tried adjustments, acupuncture, dietary changes, and traditional Chinese
medicine (TCM) to improve her energy, none of which helped. Determined to heal herself,
she became a certified yoga instructor in 2010, after which she participated in several
advanced training workshops, which focused on improving energy in the body. She
reports that the training and practice of the methods taught during training only led to
decreases in her energy level.
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In 2011, an endocrinologist determined that she was post-menopausal (at age 35) and
prescribed hormone replacement therapy (HRT). Although HRT relieved night sweats and
hot flashes, it did nothing to improve energy levels or reduce fatigue and PEM. Medical
doctors continued to dismiss or misdiagnose her symptoms of overwhelming fatigue, PEM,
cognitive dysfunction, unrefreshing sleep, light sensitivity, headaches, sore throat, and
irritable bowel syndrome, all of which continued to worsen. From her own research, she
realized that these symptoms aligned with the symptoms of ME/CFS. In 2014, a doctor of
osteopathic medicine diagnosed her with ME/CFS after learning of her self-diagnosis and
researching the disease himself. He recommended supplements, which did not improve
her condition. Unable to find a local doctor with expertise in ME/CFS, she found a doctor
who could treat her remotely. This doctor also recommended supplements, which did not
help, and a Paleo Diet, which helped alleviate the irritable bowel syndrome but did not
give relief from the fatigue or PEM.

By 2014, she was unable to continue performing the physical aspects of her job as
a wellness coach and yoga instructor and instead enrolled in a master’s degree program
for counseling psychology, taking one class per semester. At this point, she was mostly
housebound. Two years later, she lost the ability to read and had depleted her savings
paying rent and other bills. She was forced to drop out of graduate school and move back
into her parents’ home. By then, she was so weak she spent more than 23 hours a day in
bed. Her cognitive function was so poor that she was unable to even read a magazine
article. She could not practice guitar, sing, or do art. She experienced such severe nausea
that she sometimes could not eat. She was so sensitive to light and sound that she rarely
left her darkened bedroom. She could not have visitors because talking was too taxing.

In 2017, she applied for Social Security Disability Insurance (SSDI). Her application
was denied due to the inaccurate assessment in the denial letter that she was able to “be
on (her) feet most of the day” and “lift up to 10 pounds frequently.” She appealed the
denial and was again turned down, even with extensive documentation of her level of
disability by her primary care physician. She requested a hearing by an administrative law
judge. In the meantime, she underwent an invasive cardiopulmonary exercise test (iCPET)
and was diagnosed by a pulmonologist with severe autonomic dysfunction in the form of
preload failure [21]. She was also tested for and diagnosed with small fiber polyneuropathy
by a neurologist [22]. These two diagnoses helped convince the administrative law judge
to approve her SSDI application.

Treatment with Mestinon (pyridostigmine bromide) for preload failure and with
midodrine for low blood pressure helped to slightly improve her functioning. In 2018, she
started seeing an integrative medicine doctor who specializes in treating ME/CFS patients.
He treated her with an antiviral (for trace findings of Epstein–Barr virus), an antibiotic (for
trace findings of tick-borne illnesses), and vitamin B-12 injections. The first two treatments
had no effect, while the B-12 seemed to help with getting out of bed and walking around.
She currently spends 21 to 23 hours per day in bed and is able to listen to an audiobook or
watch TV for up to two hours per day.

The increased availability of telemedicine in the US during the COVID-19 pandemic
has dramatically improved the ability of this patient to access medical care. Previously,
travel to and from a medical appointment, combined with waiting in a doctor’s office
and the appointment itself, caused severe PEM that lasted for weeks. While virtual
appointments still cause PEM, it only lasts for a few days. In addition, because the virtual
appointments are more manageable, she has not had to reschedule as often.

This case demonstrates the harm that disbelieving health care providers inflict on
patients with ME/CFS. Had this patient received an early diagnosis and education on
managing her illness with pacing and self-care [2,23], she might not be as severely disabled
today. In addition, this case shows the enormous losses suffered by the severely ill,
including losing a career, not being able to live independently, and giving up the dream of
having children. These losses are compounded by fear about a future when her parents are
no longer available to be her caregivers.
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4. Case C

This white female was 38 years old when she died in 2019 after years of suffering from
very severe ME/CFS. She first developed symptoms of ME/CFS as a teenager, although
she was not diagnosed for nearly 12 years. In 1999, at age 18, she had a serious case of EBV
(mononucleosis) that kept her home from school for three months and required treatment
with steroids for lymphadenopathy. Subsequently, she experienced variable episodes of
fatigue and daytime sleepiness that gradually increased in severity. The corresponding
increase in brain fog and decrease in energy made university level study difficult. Having
been an athlete in high school, she tried to maintain an exercise regime for many years,
despite worsening symptoms and PEM. Routine blood workups at this time, and at many
times in the next 20 years, revealed nothing outside of normal limits.

As a junior in college, she was evaluated by a psychiatrist, who ruled out anxiety,
depression, and somatization as sources for the fatigue. She also underwent a neuropsycho-
logical evaluation that ruled out any innate learning disability or attention deficit disorder.
She was rated in the 99th percentile for intellectual ability, but only in the 39th percentile
for reading rate, consistent with self-reported difficulty concentrating and processing infor-
mation. Despite these challenges, she earned a BA in Biology and started a master’s degree
program in Environmental Science.

In 2004, at age 23, she developed pain and weakness in her hands, arms, neck, and
shoulders to the point where she could no longer type and was forced to take a one-and-a-
half year leave of absence from graduate school. She was diagnosed with fibromyalgia and
myofascial pain syndrome by her primary care physician. Treatments included physical
therapy, sports massage, myofascial release therapy, and acupuncture; these provided
some relief from the pain. In 2005 and 2006, she had two bouts of diverticulitis with
micro-perforations, requiring hospitalization and IV antibiotics but not requiring surgery.
Having noticed that her fatigue seemed worse during the second half of her menstrual
cycle, she consulted an endocrinologist, who treated her with oral contraceptives and
synthetic progesterone, neither of which helped with the fatigue or PEM.

By 2008, she had finished her master’s program and started working part-time as
an environmental consultant. However, her condition continued to worsen, and she
developed new symptoms of dizziness, chronic light-headedness, unstable blood pressure
and heart rate, sound and vibration sensitivity, nausea, and extreme thirst, in addition to
the ongoing fatigue, PEM, and pain. She consulted an integrative medicine doctor, who
suggested, based on her symptoms, that she might have persistent Lyme disease, even
though tests for tick-borne infections were inconclusive or negative. He treated her with
a four-month trial of doxycycline, which did not ameliorate symptoms. She subsequently
developed a severe sinus infection in 2010 that caused a three-month-long crash and left
her bedbound. She had to abandon her career and was unable to drive after this episode.

She had sleep studies in 2005, and again in 2011, that ruled out narcolepsy, sleep apnea,
and periodic leg movements. No abnormalities were observed on the electrocardiogram
(EKG) or electroencephalogram (EEG). The first sleep study diagnosed atypical sleep
disturbances and the second a shifted sleep cycle and poor sleep efficiency. For many years
she took a small dose of Ritalin (5–10 mg) during the day to obtain a few hours of ability
to focus, and occasionally Ambien at night to help her stay asleep. She also tried Provigil,
without benefit.

Still in search of a treatment that would help, she started working with immunologists
in other parts of the country. She was officially diagnosed with ME/CFS in 2011 by an
immunologist and ME/CFS expert. Immune function testing revealed low levels of some
natural killer cells and an abnormal cytokine profile, along with traces of an immune
response to EBV and human herpesvirus 6 (HHV-6). Tests for other common viruses were
negative. She was treated with the antiviral famciclovir (Famvir) for nine months but
had no improvement in her physical condition. She was treated with immunomodulators,
including Nexavir and low-dose naltrexone, but they provided no benefit, and the side
effects of increased dizziness and neurological symptoms were not tolerable.

61



Healthcare 2021, 9, 215

She consulted a cardiologist in 2011 and was diagnosed with neurally mediated
hypotension (NMH) and postural tachycardia syndrome (POTS), common autonomic
problems in pwME. Treatment with fludrocortisone (Florinef) did not help. A second
cardiologist confirmed the POTS diagnosis in 2015. Treatment with extra salt and midodrine
helped a little. However, her overall condition continued to deteriorate, and by 2013, she
was no longer able to travel, thus ending her ability to seek treatment with doctors in
other parts of the country. Even for local appointments, some requirements such as early
morning appointments or long waits in noisy, brightly lit rooms, made visits impossible.

In 2015, she applied for SSDI. Her application was denied at the initial and the
reconsideration levels because the vocational experts provided by the Social Security
Administration claimed that she was able to work part-time, ignoring the fact that she
was completely bedbound. She was unable to find a lawyer to take her case but did find
a vocational expert who would confirm her level of disability. Disability payments were
finally approved by an administrative law judge two weeks before she died.

She spent the last four years of her life completely bedbound. She suffered immensely
from severe exhaustion, body-wide muscle and joint pain, a stiff neck, unstable blood pres-
sure and heart rate, muscle twitches and spasms, chronic lightheadedness, sound/vibration
sensitivity, nausea, food intolerances, and extreme thirst, among other symptoms. She de-
veloped mold and chemical sensitivities that made it very difficult to find housing that did
not exacerbate her symptoms. She was often unable to speak and only had a brief period on
rare good days when she had the cognitive energy to focus. She used her limited amount
of functional time to maintain her online connections to other people and to advocate for
fellow ME/CFS sufferers and environmental causes.

Since she was unable to leave her bed, she tried to find a doctor who could attend to
her in her home, but this proved impossible. She had a day-time caregiver for 15 hours per
week, provided by a state agency, but turnover was high. The final unbearable symptom
was repeatedly waking up at night and feeling like her heart had stopped and she could
not breathe. After some time, her heart would start beating erratically and she would catch
a breath, but the experience was terrifying. Worn out by her prolonged struggle with pain,
isolation, abysmally low quality of life, and her futile search for some possibility that her
condition would improve, and although she felt loved and loving, she ended her life.

This case demonstrates the high risk of suicide for patients with a misunderstood and
difficult-to-treat disease such as ME/CFS. Similar to other chronic illnesses, suicide is many
times more common in pwME than in the general population [24] and occurs at a younger
average age [25]. In addition to unsupportive peer and medical interactions, risk factors for
suicide include the stigma associated with the disease name “chronic fatigue syndrome,”
the continual presence of pain, and often significantly decreased functionality [26].

5. Discussion

One of the common themes in these three case studies is the difficulty pwME en-
counter in finding supportive doctors and in receiving an accurate diagnosis. All three
consulted tens of doctors across many specialties, and all three reported at least some
interactions with dismissive or hostile health care providers. All three had the experience
of being told by a doctor that they were perfectly healthy, often based on normal labo-
ratory results, despite debilitating symptoms. The length of time to receive a diagnosis
of ME/CFS was 3 years, 13 years, and 12 years, respectively. This theme highlights the
need for better education of health care providers about ME/CFS. Early diagnosis and
support can help pwME understand how to manage their disease through pacing and
symptom management and to avoid activities, such as strenuous exercise, which exacerbate
symptoms. In addition, treatment of symptoms and comorbidities can greatly improve
quality of life. Recent developments, such as guidelines for treatment from the US Clini-
cian’s Coalition [2], updated guidelines from the UK National Institute of Health and Care
Excellence (NICE) [27], and updated information on the US Center for Disease Control and
Prevention (CDC) website [28] are encouraging, but much more is needed.
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A second theme is the difficulty imposed on pwME by the lack of a diagnostic test
for ME/CFS and the lack of treatments. These deficiencies are directly related to the
extremely low level of research funding for ME/CFS in the US [29] and worldwide [30].
In the US, ME/CFS research is underfunded by about a factor of 14 relative to its burden of
disease [31,32]. One reason for this may be that pwME are predominantly female, and, as
recently demonstrated in Mirin (2020) [33], female-dominated diseases tend to be under-
funded relative to male-dominated diseases. A second reason may be that the longstanding
pattern of stigmatization and psychologization of ME/CFS has discouraged funding agen-
cies from allocating resources or positively reviewing research proposals. High profile
reports, e.g., from the National Academy of Medicine in 2015, have emphasized that
ME/CFS is biological in origin and that research is desperately needed [1]. The National
Institutes of Health (NIH) has doubled annual funding, created three collaborative research
centers, and started an intramural research project [34], but much more is needed.

A third theme is the general lack of support for pwME who are homebound or
bedbound due to the fragmented and ineffective social support networks in the US. Despite
the fact that most pwME cannot work full-time, or even part-time, disability support is very
difficult to obtain. Applications to the US Social Security Disability Insurance program are
routinely denied at the initial level and at the reconsideration level, as experienced by both
Case B and Case C. In 2017, only 13,000 people received disability payments from Social
Security for ME/CFS, out of potentially hundreds of thousands needing assistance [35],
leading to severe financial stress and often homelessness. Medical care at home is very
limited in the US, as experienced by Case C, meaning that many pwME receive no medical
care at all. Better models for caring for this community exist (e.g., Kingdon et al. (2020) [36])
but would require a serious commitment from the US government in funding and resources.
However, the dramatic increase in the availability of telemedicine during the COVID-19
pandemic has improved access and will hopefully remain in place.

6. Conclusions

We have presented three cases of people with moderate to very severe ME/CFS,
demonstrating the debilitating nature of the disease and the difficulty in obtaining diag-
nosis and treatment. ME/CFS is not rare and the number of cases is expected to increase
dramatically over the next few years due to the long-term consequences of the COVID-19
pandemic. Colloquially termed the COVID-19 long haulers, a large fraction of survivors
exhibit ongoing symptoms that closely resemble ME/CFS, including fatigue, PEM, ortho-
static intolerance, and cognitive difficulties [14,37]. We owe it to pwME and the COVID-19
long haulers to invest in the research to discover causes, treatments, and hopefully a cure,
and to develop the medical and social support networks to improve their lives.
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Abstract: A current problem regarding Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) is the large proportion of doctors that are either not trained or refuse to recognize ME/CFS as
a genuine clinical entity, and as a result do not diagnose it. An additional problem is that most of the
clinical and research studies currently available on ME are focused on patients who are ambulant and
able to attend clinics and there is very limited data on patients who are very severe (housebound or
bedbound), despite the fact that they constitute an estimated 25% of all ME/CFS cases. This author has
personal experience of managing and advising on numerous cases of severe paediatric ME, and offers
a series of case reports of individual cases as a means of illustrating various points regarding clinical
presentation, together with general principles of appropriate management.

Keywords: Myalgic Encephalomyelitis (ME); Chronic Fatigue Syndrome (CFS); Severe ME; Very Severe ME;
Post-Exertional Malaise (PEM); Fabricated and Induced Illness; Cognitive Behavioural Therapy;
Graded Exercise Therapy; Pervasive Refusal Syndrome; immunoglobulin

1. Definitions

Empirically, one can regard Severe Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CFS) as affecting a patient who is housebound and bedbound most of the time, functioning at
approximately 5–15% of normal capacity.

There are also even less fortunate patients who are totally bedbound, suffering continuous
extremely unpleasant symptoms and in need of nursing care to meet all their needs for nutrition and
personal hygiene. This can be termed Very Severe ME, and patients’ functional capacity is less than 5%.

Paradoxically, the cardinal diagnostic feature of ME/CFS, Post-Exertional Malaise (PEM), is difficult
to elicit in the very severely affected, as the patient is hardly capable of the slightest exertion. However,
in common with all ME sufferers, there is usually evidence of deterioration after even minor forms
of stress, such as light, sound, odour or motion. Hypersensitivities to various types of stimuli can
cause “sensory overload” and can result in a “crash”—a period of immobilising mental or physical
debility—even in patients who are not normally very severely affected [1].

Those in the group that are “only” severely affected do experience PEM to a marked degree,
often in terms of increased intensity of pain.

2. Problems and Challenges for the Patient with Severe ME/CFS

Patients with ME have often suffered from disbelief on the part of their medical attendants,
and even those severely affected are not protected from this disbelief.

This disbelief can operate at several different levels.
The first level is when the doctor disbelieves that ME/CFS even exists as an organic illness in the first

place. This can lead to inappropriate referral to psychiatrists, and then to harmful management plans.
The next level is for the doctor to accept that ME/CFS exists, but to disbelieve that a particular

patient has it.
A further level is to have an overoptimistic view on the efficacy of certain forms of “treatment”,

usually Cognitive Behavioural Therapy (CBT) and/or Graded Exercise Therapy (GET). This leads to
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the patient having the diagnosis of ME/CFS withdrawn when they fail to respond to this management
strategy, or as so often happens when the patient’s condition worsens. GET is especially likely to
lead to such deterioration. Rather than drawing the conclusion that these “therapies” are misguided,
the doctor often changes the diagnosis to one involving a psychological causation.

The final level is when the doctor diagnoses ME/CFS at a stage when it is still mild or moderate,
and then the patient’s condition worsens to the extent that it becomes severe. The doctor can then lose
confidence in the original diagnosis, and change this to a psychological diagnosis such as Pervasive
Refusal Syndrome (as in Case A below).

For the patient with Severe ME/CFS to be subjected to such disbelief is of course adding insult
to injury.

The worst scenario is when the paediatrician, as a result of some of the above varieties of disbelief,
makes a provisional diagnosis of Fabricated and Induced Illness (FII), and refers the patient to Social
Services as a case needing safeguarding. This can lead to threats to remove the young person from
their family. This is currently increasingly fashionable in the UK [2].

3. Challenges for the Doctor Faced with a Case of Severe ME/CFS

If the doctor has never seen a case of Severe ME/CFS before, as is often the case, there is a
natural tendency to panic, and to worry that the patient might die, or that the diagnosis was wrong.
In addition, the doctor may feel a sense of helplessness, with no obvious therapeutic options available.
These emotions can lead to the doctor adopting a strategy of avoidance, refusing to accept that he/she
has a duty of care to the patient, and regrettably many patients with Severe ME/CFS suffer near total
neglect by their doctors. Alternatively, the doctor may try to insist on inappropriate “treatment”
strategies, such as CBT or GET. Neither form of treatment has been studied in the severe or very severe
population. Further, especially in the severe cases, rigidly enforced GET is nearly always seriously
harmful. The current NICE Guidelines (2007) specifically do not recommend GET in Severe ME [3].

4. Possible Clinical Features of Severe and Very Severe ME/CFS

• Minimal energy levels, resulting in the patient being housebound or bedridden;
• Paralysis;
• Severe generalised continuous pain;
• Severe continuous headache;
• Hyperaesthesia/extreme sensitivity to touch;
• Abdominal pain, worse after food—this may be so severe as to interfere with nutrition;
• Sleep disturbance, possible hypersomnolence or difficulty sleeping on account of pain

and headache;
• Major problems with cognition, concentration and short-term memory;
• Extreme sensitivity to light and sound;
• Multiple chemical sensitivities;
• Problems with eating and drinking—this can be due to either general weakness or actual dysphagia,

and this may necessitate tube feeding;
• Aphonia (mechanism unclear);
• Myoclonic jerks;
• Incontinence.

5. General Points Regarding Impact of Symptoms on Quality of Life

It has been estimated that the sheer severity of suffering experienced by patients with the above
symptoms can actually be worse than that suffered by patients with other chronic conditions such as
multiple sclerosis and cancer [4].
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The severity of the photosensitivity can be a further trigger to disbelief, as the doctor may find it
difficult to accept that the patient not only has to lie in a darkened room but has to wear eye protection
in addition.

The abdominal pain may be so severe as to interfere with nutrition, and some cases are due to an
added complication, Mast Cell Activation Disorder [5]. This has probably been responsible for some
actual fatalities. Specific treatment for MCAS includes oral cromoglycate and antihistamines.

Of course, simply having ME/CFS does not protect one from other causes of post-prandial
abdominal pain, such as median arcuate ligament syndrome (MALS) [6], or Helicobacter pylori gastritis.

6. My First Severe Case

I will describe this in some detail as I made every mistake in the book.
When first seen, this 13-year-old girl was only moderately severe, being well enough to attend

my clinic. A few months later she suffered marked deterioration, probably due to a virus infection.
She was bedridden and suffered many of the symptoms listed above.

She had markedly raised antibodies to coxsackie B (1:520), which remained elevated at that level
for over a year.

My first mistake was to panic, and to think that I might have been mistaken in my initial diagnosis.
I accordingly asked an immunologist colleague in our regional hospital for a second opinion, as he
had previously confirmed to me that he “believed” in ME/CFS. The girl and her parents were quite
dubious about the referral as it involved a 20 mile journey, and they knew instinctively that this would
be unpleasant for her and might well make her worse.

I got my colleague to promise that she would be seen the same day and then allowed straight home.
The immunologist made the same mistake as I had and asked for second and third opinions,

with the result that she was kept in the regional hospital for three days, had numerous investigations,
and was seen and examined by numerous doctors. One neurologist insisted on her having to get out of
bed and walk for him. (One year later, aged 14, she wrote him a dignified letter of reproach, to which
he had the grace to respond.)

No new diagnosis was proffered and she was allowed home, the entire exercise having been a
negative one for her. The whole experience was so traumatic for her that it took her 2–3 years to forgive
both me and her parents properly.

I continued to make similar mistakes, by asking in an experienced GP with a special interest in
ME/CFS. I knew him as a fine and kind doctor but in the event, he upset her further by insisting on
looking into her fundi and then talking about a similar patient he once had who had died.

Next to upset her was the district nurse, who bustled in, said she had read all about ME and all
would be fine if she made an effort to walk every day,

The family doctor then convened a meeting, at which the Health Visitor (children’s nurse)
wondered whether it could all be due to father sexually abusing his daughter. This was duly
considered, recorded in the minutes, and the minutes sent to the family, to their predictable outrage.

The main lesson I learnt from all this was how many ways it is possible to upset a severely ill
ME patient, and that one needs to be proactively protective of one’s patient, especially against other
professionals, and disbelieving friends and relatives.

For professionals affected by “Furor Therapeuticus”, i.e., the feeling that one has to do something,
it is better to remember that there is no proven curative treatment, and that they should perhaps
concentrate on the “Do No Harm” element in the Hippocratic Oath.

In this case, I gradually regained my patient’s trust, with the help of a new family doctor. He and
I shared the home visiting duties, going in alternately every 4 weeks or so.

Over the next six months, she continued to deteriorate and she found it increasingly difficult to
eat and drink.

My next mistake was to give in for too long to her objections to nasogastric tube feeding. Once I
finally persuaded her, life became much better for everyone.
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Because of the evidence that immunoglobulin might be an effective therapy, she was treated with
this by intramuscular injection, monthly, for 12 months. She made a very slow recovery, and tube
feeding was stopped after 3 years. She continued to recover and 20 years later has a full-time job,
and is operating at 95% of normal.

The final lesson to learn from this case is that virtually full recovery is possible even in severe
cases, and one can use this fact to maintain hope for other similarly affected patients.

7. My Second Severe Case

This case is noteworthy as it demonstrates how much better things can go when the above lessons
have been learnt. Again, the patient was a 13-year-old girl. Her presentation was unusual in that she
presented acutely with severe loin pain, bad enough to be admitted with a presumptive diagnosis
of renal colic. This diagnosis was excluded (I now think this illness started with a form of Bornholm
Disease—convalescent titres against enterovirus were markedly elevated).

It soon transpired that she had multiple additional severe symptoms, including total prostration
together with photophobia, generalised pain and hyperaesthesia. She was therefore given a presumptive
diagnosis of ME/CFS. She was discharged home as soon as possible and, for the next year,
needed round-the-clock nursing from her mother, who was herself a nurse. Tube feeding was started early
to good effect, amitriptyline and carbamazepine were tried for her pain, and immunoglobulin was given.

After 12 months, she began to improve, and then her rate of improvement accelerated. By the end
of two years, she had made a full recovery, and has never subsequently relapsed.

8. My Most Severe Case

Five years later, another 13-year-old girl presented. She was extremely ill, and I felt I had to get
her seen by a colleague for a second opinion, and have a quick cranial MRI. Both occurred without the
need for hospital admission. Over subsequent weeks, she lay motionless and in severe pain, and her
breathing was so shallow that I was afraid she was going to die. Tube feeding and immunoglobulin
were resorted to early on. In addition, I added clarithromycin, because of the work of Garth Nicolson
from the US [7], in which he showed some cases of ME/CFS are due to atypical organisms including
Mycoplasmas. She remained in this state for the next 9 months, with her mother providing total
nursing care.

At nine months, I changed the clarithromycin to doxycycline, on the grounds that it was just
possible that she might have a form of Lyme disease. From that time, she steadily improved, and within
12 months, she had recovered completely. At follow up 12 years later, she had suffered no relapses and
was the healthy mother of a healthy child.

I am not sure one should draw too many conclusions from this case. However, it does suggest
that total therapeutic nihilism is not the only approach, and that if one can think of therapeutic options
that are probably harmless, one has a duty to consider them.

9. Overview and Discussion of These Cases

It is perhaps fortuitous that all these cases made good recoveries, and this may be a testament
to the efficacy of immunoglobulin, for which further studies would seem to be indicated. However,
many cases are not so fortunate, and remain severely or very severely affected for many years.

It is perhaps important to emphasise the importance of early diagnosis so that correct advice can
be given from the outset. In other words, it is important to ignore those definitions which demand a
duration of 6 months of symptoms before the patient can be given the diagnosis. Like so many “gold
standard” definitions, these are more designed for those performing research rather than day-to-day
clinical practice.

The correct advice is to rest in the early acute stage of the disease, rather than to attempt to fight
one’s way out of it.
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Another factor that can lead to delays in diagnosis is the felt need on the part of the doctor to
exclude a large number of other conditions. It is perhaps better to make an early provisional diagnosis
of ME on the balance of strong probability, while keeping an open mind for the future. ME should be
regarded as a positive clinical diagnosis based on a careful history rather than a diagnosis of exclusion.

10. The Value of Home Visiting by the Doctor

The magnitude of the challenge posed by a case of Severe ME can produce an avoidance reaction
on the part of some doctors. Many patients are virtually abandoned by both their family doctors and
local and regional specialists.

In the UK, the practice of doing home visits seems to have gone into decline, both with general
practitioners and hospital consultants. This would seem to be regrettable, especially in the case of
Severe ME. The above cases all seemed to benefit from the ongoing home visits they received, both for
moral support and symptomatic treatment. Sadly, many cases of Severe ME lie at home without having
seen a doctor for many years.

11. Symptomatic and Supportive Treatment

This is an area where the art of medicine comes into its own. Individual variation in response to
treatment is common, and the best approach is a policy of a cautious therapeutic trial. Symptoms that
deserve attempts to mitigate include:

• Pain—this is thought to be of neuropathic type, and drugs that can be tried include anticonvulsants,
and tricyclic antidepressants such as amitriptyline (which can also help with sleep). Very severe
cases deserve opiates.

• Sleep—here it is justified to use hypnotics and/or melatonin to try to increase the duration and
quality of sleep, and reduce the wakeful hours of pain.

• Headache—here it is important to see whether some of the headache is migrainous in origin,
in which case prophylactic drugs and or dietary change may help.

• Intercurrent illnesses—ME/CFS does not protect from these, and a supportive family doctor
willing to do home visits is worth his/her weight in gold. As the patient is too unwell to attend
the GP surgery, this is the only way episodes of intercurrent infections such as tonsillitis and otitis
media will be treated.

• Depression—naturally, severely affected ME patients can suffer from depression as a secondary
result of their condition (I am surprised how few actually do). Cautious use of antidepressants in
selected cases may be worthwhile.

12. Caution Regarding Dosage

Most ME patients appear to be abnormally sensitive to a wide range of drugs, developing side
effects at quite low doses. Accordingly, it is wise to start at very low doses and titrate upwards with all
due caution.

Further guidance on lists of drugs and appropriate doses can be found in the Paediatric Primer on
ME/CFS in children and young people [8].

13. The Role of Physiotherapy

Having already stressed the real dangers of active physiotherapy/GET, it must be stated that there
is a role for gentle physiotherapy and massage, involving passive movements to reduce the risk of
joint contractures and venous thrombosis.
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14. The Risk of Osteoporosis

These patients are at risk of osteoporosis because of being bedbound for prolonged periods.
Consideration should be given to use of bisphosphonates, without insisting on an attendance at
hospital for a bone density scan.

15. Vitamin D Deficiency

Again prolonged bedrest in a darkened room puts Severe ME/CFS patients at risk of Vitamin D
deficiency, which should accordingly be anticipated and prevented.

16. How Not to Manage Severe ME/CFS

It is sometimes true that one can learn more from a bad example than a good one. Here are
presented a sequence of cases where the management was less than ideal.

16.1. Case A

Yet again, this case involves a 13-year-old girl. Like the first case, she initially presented as only
moderately severe. The paediatrician diagnosed her as ME and was managing her appropriately.
Her condition then deteriorated markedly and the paediatrician panicked. Unfortunately, the form
her panic took was to refer her to the local Child Psychiatrist. This latter took an extremely dogmatic
position, and promptly dismissed the original diagnosis of ME/CFS, replacing it with the alternative
psychiatric diagnosis of Pervasive Refusal Syndrome.

The psychiatrist then took out an emergency court order to enforce admission to her psychiatric
unit against the parents’ and the patient’s wishes. When visited a few days later, the patient presented
a truly pitiable sight. She was already being tube fed. She was extremely sensitive to sound and was
using ear defenders. However, the psychiatrist banned these on the grounds that she needed to be
“desensitised” against this problem. The same approach was applied to her light sensitivity, so the
nurses were told not to allow her to use eye shades. She was being nursed on the open ward close to
the main ward door which kept opening and shutting. Every time it shut, the noise caused a convulsive
myoclonic jerk which affected her whole body.

The diagnosis of Pervasive Refusal Syndrome was refuted by Dr Bryan Lask, the Child Psychiatrist
who had first described the syndrome. He pointed out that as she was accepting tube feeding, she could
hardly be said to have pervasive refusal. The court order was dropped and she was transferred to a private
nursing home. Here, she received Tender Loving Care (TLC), and made a full spontaneous recovery.

16.2. Case B

A 16-year-old girl already had Severe ME when a new paediatrician took over her care.
She (the paediatrician) could not believe that anyone could be so light sensitive as to have to lie
in a darkened room and still wear eye shades. She applied to the court to get the girl admitted to her
hospital ward for active physiotherapy, and assured the judge that with this treatment she would be
back at school full time within 6 months. The judge granted the order and the girl was admitted to
hospital. She received active physiotherapy for three months and her condition deteriorated even
further. Before every session, she told the physiotherapist that she was in breach of her professional
ethical guidelines.

The judge eventually lifted the court order and the girl was allowed home, in a significantly
worse state than when she was admitted. Twenty years later, she remains severely affected, still being
bedridden and needing tube feeding.

This case shows a combination of disbelief in the reality of Severe ME combined with a false belief
in the efficacy of Graded Exercise Therapy.
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16.3. Case C

This 29-year-old young woman had had Severe ME since childhood. For all this time, she had
received excellent empathetic care from her family doctor and her physician. She was in severe pain
requiring opiates, and was nursed on a ripple bed. She had a urinary catheter in place and received
nutrition via a nasojejunal tube.

Despite the severity of her condition, with fierce intelligence and determination, she managed to
write a book for doctors and families on how Severe ME should be managed [9].

I remember meeting her around this time and thinking that it only needed one extra stressor to tip
her over the brink and cause her death.

Sadly, a few months later, she developed renal colic, which necessitated her admission to hospital.
Her own physician was not allowed to manage her (for some reason of internal hospital politics).
The physician assigned to her care freely admitted he knew nothing about ME/CFS, and although she
was nursed in a side room, she was still subjected to sensory overload. The physician used to come to
her bedside with his entourage and engage in long arguments with her. She died of her ME in hospital
a few weeks later.

This case demonstrates that it is not only emotional upset that can result from maltreatment,
but very real medical harm to an extent that can be life threatening.

17. Take Home Messages

• Severe ME constitutes a major challenge for both patient and doctor.
• Mismanagement in the form of “activation regimes” can result in permanent harm or even death

of the patient.
• The patient deserves the total commitment of one doctor, who is willing to visit at home on a

regular basis.
• Referral to a psychiatrist who does not believe in ME/CFS can be harmful.
• The patient should be protected from sensory overload.
• The doctor should resist the temptation to overinvestigate, or involve too many other professionals.
• Nursing at home is usually far preferable to admission to a busy general hospital.
• Tube feeding is indicated when the patient has problems with eating and drinking.
• Urinary catherization may be helpful in reducing the stress of having to micturate.
• Symptomatic treatment for pain and sleep problems is worthwhile.
• Full recovery is possible.
• The role of immunoglobulin deserves further study [10].
• There is a need to improve both undergraduate and postgraduate medical training in this area,

and to provide greater resources for the patient population affected.
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Abstract: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is an illness defined
predominantly by symptoms. Routine laboratory test results often are normal, raising the question
of whether there are any underlying objective abnormalities. In the past 20 years, however, new
research technologies have uncovered a series of biological abnormalities in people with ME/CFS.
Unfortunately, many physicians remain unaware of this, and some tell patients that “there is nothing
wrong” with them. This skepticism delegitimizes, and thereby multiplies, the patients’ suffering.

Keywords: myalgic encephalomyelitis/chronic fatigue syndrome; etiology; diagnostic testing

The symptoms caused by any illness should be suffering enough. Yet, with some
illnesses, the suffering often is multiplied by skepticism about the illness. That is the case
with myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS).

In an article in Healthcare, Whitney Dafoe—who has been diagnosed with ME/CFS—
describes his experience with an extremely severe form of the illness [1]. He describes the
physical and mental crashes and the extreme sensitivity to any kind of sensory input. He
also describes the isolation, the loss, the complete and sudden disruption in the life of a
young adult, a life that was on the runway and cleared for takeoff.

Why have some physicians and biomedical scientists been skeptical about the “le-
gitimacy” of ME/CFS? Primarily, it is because the illness has been defined largely by
symptoms. Since it is difficult for symptoms to be confirmed objectively, physicians have
sought objective laboratory evidence of underlying biological abnormalities—abnormalities
that an individual cannot simply imagine, abnormalities that could explain the symptoms.
Initially, that proved hard.

When interest in this condition was renewed in the mid-1980s, there was little such
evidence: the “standard” laboratory tests ordered by physicians—typically, tests of red and
white blood cells, a battery of about 20 chemistry tests, and a urinalysis—produced normal
results. That posed a problem for the physicians. Their patients were suffering, and it was
their job to make a diagnosis and prescribe a treatment, but the standard test results were
normal: the physicians did not have a diagnosis.

At this point, the physicians had several options. First, they could have entertained
some new hypotheses about what was causing the symptoms, and ordered new types of
tests. Second, they could have said: “I just can’t figure out what’s making you sick, and
don’t know how to help you.” Third, although they could not determine the diagnosis,
they could have prescribed a treatment that might improve the symptoms even if they were
not really sure what had caused the symptoms. That happens every day in the practice of
medicine. For example, there is no diagnostic test for migraine headaches, yet doctors make
that diagnosis every day based just on a combination of symptoms, and do not dispute the
validity of the illness because there is no diagnostic test.

Unfortunately, the normal results of “standard” laboratory tests led some physicians to
choose a fourth option: to conclude that there were no underlying biological abnormalities
causing the symptoms. Even though the physicians knew that the “standard” tests they
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had ordered represented only a tiny fraction of all of the tests available to them, the normal
results of that tiny fraction were enough for them to render a judgment. It was a harsh
judgment: “There is nothing wrong with you.”

For these physicians, it was an efficient solution: it transformed what had been their
problem—the lack of a diagnosis they were expected to make—into their patient’s problem.
When the patients were told, implicitly or explicitly, that their symptoms were imaginary,
it multiplied the suffering.

And then these skeptical physicians also conveyed their judgments, implicitly or
explicitly, to the patients’ families, friends and employers. The doctors’ judgment led these
people—the people who were most important in the patients’ lives—to wonder whether
the patients’ suffering was legitimate. That further multiplied the suffering.

There was always an obvious alternative conclusion to the judgment that “there is
nothing wrong with you”: the standard laboratory tests might simply have been measuring
the wrong things. Yet that alternative conclusion was ignored.

Since the resurgence of interest in ME/CFS 35 years ago, whole new technologies
have become available that allow physicians and biomedical scientists to study human
biology in ways that previously were not possible, e.g., noninvasive techniques for imaging
the anatomy and physiology of the brain; polymerase chain reaction diagnostics; rapid
nucleic acid sequencing; techniques for measuring gene expression; the ability to measure
simultaneously thousands of molecules in a single sample (the “omics” revolution); metage-
nomic studies of the microbiome, and recognition of the impact of the microbiome on
human health. In fact, these and other technologies have revealed things that the standard
laboratory tests cannot—abnormalities that previously were invisible to doctors.

In 2015 the U.S. National Academy of Medicine (NAM) reviewed a literature of over
9000 publications on ME/CFS, and concluded that it was a “serious, chronic, complex sys-
temic disease” [2]. The NAM estimated that in the U.S., alone, 836,000 to 2.5 million people
suffer from ME/CFS [2], making it somewhat more common than multiple sclerosis [3].

A large literature now describes multiple underlying biological abnormalities in
people with ME/CFS. Some of the evidence comes from tests that have been available for
decades but are not part of the “standard” laboratory test battery [4], and some evidence
comes from the new technologies mentioned above. Unfortunately, many physicians are
unaware of the new discoveries about ME/CFS.

The abnormalities all converge on and can affect the brain, and fall into five categories.
First, there are anatomic, physiologic and electrical abnormalities in the brain [5]. Second,
various elements of the immune system are chronically activated and in some people
those elements are exhausted—perhaps secondary to years of chronic activation [5]. This
includes chronic activation of the brain’s innate immune system—neuroinflammation [6].
It also includes evidence of autoimmunity, including autoantibodies directed at targets in
the central and autonomic nervous system [7]. Third, there also is evidence of impaired
energy metabolism: the person with ME/CFS feels he or she lacks “energy” because his or
her cells have a reduced ability to generate energy molecules (adenosine triphosphate, or
ATP) [8]. Along with the abnormalities in energy metabolism, there is associated oxidative
stress, or redox imbalance [8]. Fourth, the autonomic nervous system is dysregulated,
one consequence of which appears to be impaired blood flow to the brain [9]. Fifth, there
are characteristic abnormalities of the gut microbiome [10], with increased numbers of
pro-inflammatory bacterial species and decreased numbers of butyrate-producing anti-
inflammatory species.

What remains unclear are the mechanistic details as to how the abnormalities in each
of these five categories affect each other, and whether one of them is the initial and primary
abnormality [5,8]. In this next decade, the growing community of global investigators
who are studying ME/CFS should place a high priority on refining our understanding of
each of these categories of abnormality, and an even higher priority on understanding how
they are connected. This is essential for developing good diagnostic tests, and effective
treatments.
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Whitney Dafoe ends the description of his suffering by emphasizing the silver lining
around the cloud that he has lived with for nearly 20 years. He says he has learned a great
deal about what is important in life, and that “ME/CFS is the greatest teacher I’ve ever
had.”

I would like to think that ME/CFS will also prove to be a great teacher to the growing
community of physicians and biomedical investigators involved in caring for and studying
the illness. In particular, I speculate that the connections between the various abnormalities
involving the central and autonomic nervous system, immune system, energy metabolism,
redox imbalance, and the human microbiome that have been noted in ME/CFS will prove
to be central also to the pathophysiology of many other diseases.

In particular, the COVID-19 pandemic appears to be producing millions of new cases
of an ME/CFS-like condition [11], and NIH has allocated more than $1 billion to study this
and other post-COVID chronic illnesses. Hopefully, this investment will produce more
answers.

Of the personal lessons that I, as a physician, have learned from ME/CFS, perhaps
the most important is that, if patients tell you they are suffering, your default assump-
tion should be to believe them—even if you cannot find an answer with the diagnostic
technology you first deploy. Above all, never succumb to the temptation to dismiss the
patient’s symptoms because you cannot explain them. That may ease your anxiety, but it
only multiplies the patient’s suffering.
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Abstract: One in four myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) patients are
estimated to be severely affected by the disease, and these house-bound or bedbound patients are
currently understudied. Here, we report a comprehensive examination of the symptoms and clinical
laboratory tests of a cohort of severely ill patients and healthy controls. The greatly reduced quality
of life of the patients was negatively correlated with clinical depression. The most troublesome
symptoms included fatigue (85%), pain (65%), cognitive impairment (50%), orthostatic intolerance
(45%), sleep disturbance (35%), post-exertional malaise (30%), and neurosensory disturbance (30%).
Sleep profiles and cognitive tests revealed distinctive impairments. Lower morning cortisol level
and alterations in its diurnal rhythm were observed in the patients, and antibody and antigen
measurements showed no evidence for acute infections by common viral or bacterial pathogens.
These results highlight the urgent need of developing molecular diagnostic tests for ME/CFS. In
addition, there was a striking similarity in symptoms between long COVID and ME/CFS, suggesting
that studies on the mechanism and treatment of ME/CFS may help prevent and treat long COVID
and vice versa.

Keywords: severe ME/CFS; quality of life; clinical symptoms; sleep; cognitive tests; laboratory tests;
viral infection; antibody and antigen; long COVID; post-acute sequelae SARS-CoV-2 infection (PASC)

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a chronic complex
disease characterized by unrelenting fatigue, post-exertional malaise, sleep problems,
cognitive impairment, and orthostatic intolerance [1]. This debilitating illness is known
to affect between 836,000 and 2.5 million people in the United States alone [1–3], and the
majority of the patients remain undiagnosed [1,4]. Patients often report symptoms started
with viral infection [1,2,5]. Patients of ME/CFS have been found to be more functionally
impaired than those with major diseases such as cancers, heart disease, and rheumatoid
arthritis [6], and their prognosis remains poor [7,8]. Despite the severity of the clinical
symptoms, the etiology and pathophysiology of the disease remain unclear. To date,
there is neither a validated biomarker for diagnosis nor an FDA-approved drug available
for treatment.

An estimated 25% of patients with ME/CFS are unfortunately severely affected and
physically confined to their homes or beds [1,9,10]. These severely affected patients suffer
from extreme daily fatigue, grievous impairments, and other debilitating symptoms. They
often require in-home assistance and support adjusted explicitly to their needs [11,12].
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However, severely affected patients are rarely studied [10,11], partially due to the difficul-
ties accessing clinical care facilities. The personal account of an extremely severe patient
is presented in this Special Issue [13]. To reduce the significant gap between the needs of
severe patients and the healthcare they receive, there is an urgent need to better characterize
these patients’ clinical conditions and discover the underlying biological abnormalities
causing the symptoms [14]. In addition, as the condition worsens, the probability that
biomarkers can be identified for the disease increases by studying severely ill patients.

Here we conducted a Severely Ill Patient Study (SIPS), which included a compre-
hensive examination of clinical symptoms and clinical lab tests of a cohort of severely ill
patients and controls. First, questionnaires were administered to evaluate the patients’
quality of life, health status, and symptoms. Second, the patients’ daily activity, sleep
profile, and cognitive capacity were monitored and examined to assess their symptoms
objectively. Third, clinical laboratory testing and antigen & antibody tests against viral
and bacterial pathogens were obtained. In addition, multiple omics studies are being
conducted on the biological samples of these patients to identify molecular signatures
of severe ME/CFS, and the results will be reported elsewhere. We have made the data
and results available through a web-based data portal for the research community at
https://endmecfs.stanford.edu.

2. Materials and Methods

2.1. Participants

Patients were identified for the study from an existing pool of homebound, and mostly
bedbound, ME/CFS managed and diagnosed patients at the clinic sites of the investigators
of the study and from those referred to the investigators to be eligible to participate in the
study. ME/CFS clinicians at the study sites identified initially the potential subjects, who
were most likely to be involved in this study, through the screening of medical records
of these patients. Next, patients (age 18–70) were assessed for ME/CFS criteria online or
by phone. They were consented if they met the International Consensus Criteria (ICC)
for ME/CFS [15], were homebound (i.e., spending more than 14 h per day sedentary and
in a reclined position as reported by patient or caregiver), and received a low score in
physical status (i.e., SF-36 [16] physical functioning score and Karnofsky Performance
Status Index [17] were both less than 70). They also must not fit the exclusion criteria.
Consented patients were then provided with a FitBit device to confirm that they met the
sedentary requirement. A complete blood count within the past 3–6 months was requested
to verify anemia was not present (hematocrit > 34%). The detailed inclusion and exclusion
criteria of the patients are listed in Section 2.1.1.

Healthy controls were evaluated for inclusion in the study based on meeting all
inclusion criteria and not having any exclusion criteria (Section 2.1.2). These controls must
be age 18 to 70, not carry a diagnosis of ME/CFS as defined by the ICC or active illness
(acute or chronic), daily sedentary time ≤ 14 h, SF-36 physical functioning score ≥ 70, and
without the conditions in the exclusion criteria.

All patient and control subjects were consented. Limited by available funding,
20 severely ill ME/CFS patients and 10 healthy controls were included in this study.

2.1.1. Severely Ill ME/CFS Patients Inclusion and Exclusion Criteria

Inclusion Criteria

1. Age 18–70, inclusive;
2. Must carry a diagnosis of ME/CFS as defined by the ICC criteria;
3. Subjects must be homebound and spend >14 h per day sedentary and in a reclined

position (measured by FitBit and patient/family report);
4. SF-36 physical functioning score < 70; and
5. Be able to provide informed consent.
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Exclusion Criteria

1. Patients, age < 18 years or > 70 years;
2. Women who are pregnant;
3. Unable to understand informed consent; or
4. Patients with known HCT < 34 mg/dL.

2.1.2. Healthy Control Inclusion and Exclusion Criteria

Inclusion Criteria

1. Age 18–70, inclusive;
2. Must not carry a diagnosis of ME/CFS as defined by the ICC criteria or active illness

(acute or chronic);
3. Must be sedentary ≤ 14 h; and
4. SF-36 physical functioning score ≥ 70.

Exclusion Criteria

1. Patients, age < 18 years or > 70 years;
2. Women who are pregnant;
3. Unable to understand informed consent; or
4. Patients with a known HCT < 34 mg/dL.

2.2. Data Collection from Questionnaires

Questionnaires on Health Status and Quality of Life. The perceived health status
and quality of life of the patients and the controls were evaluated by several sets of
questionnaires, i.e., SF-36, Karnofsky Performance Status [17], Patient-Reported Outcomes
Measurement Information System (PROMIS) instruments [18,19] (including Fatigue, Pain
Behavior, Pain Interference, Sleep Disturbance, and Sleep-Related Impairment), Pittsburgh
Sleep Quality Index (PSQI) [20], and a questionnaire on Restless Leg Syndrome (RLS) [21].

Evaluation of Common Symptoms in Patients. Patients were evaluated using a set of 7
symptoms-related questions which covered the common symptoms mentioned in ICC [15]
and IOM [1]. The text-based answers were transformed to 79 numerical or categorical
measurements, indicating if a subject had a particular impairment/symptom or quantifying
the degree of the impairment/symptom. These were then grouped into 12 symptomatic
categories, which represented the 5 core symptoms of ME/CFS in the 2015 IOM diagnostic
criteria [1] (i.e., fatigue, post-exertional malaise, sleep disturbance, cognitive impairment,
and orthostatic intolerance) and 7 additional common accompanying symptoms mentioned
in the IOM or ICC criteria (i.e., pain, neurosensory disturbance, flu-like symptoms and/or
susceptibility to viral infections, gastrointestinal tract impairment, loss of thermostatic
stability and/or intolerance of extremes of temperature, respiratory impairments, and
genitourinary impairments). In addition, the top 3 most troublesome symptoms of each
patient were recorded.

2.3. Data Collection of Patient Activity, Sleep Monitoring, and Cognitive Tests

Activity Monitoring. Patients were provided with a Charge HR (FitBit, Inc., San
Francisco, CA, USA) for two weeks. This device documented patient activity and continual
heart rate to confirm that patients met the sedentary requirement. The measurements,
including Active Minutes, Sleep Duration, Sleep Score, Sleep Time, Calories Burned, Dis-
tance, Floors, Steps and Resting Heart Rate, were retrieved with the R package fitbitScraper
and summarized to the daily average.

Sleep Monitoring. Patients underwent an overnight sleep profiler study. The non-
invasive sleep monitor was the Sleep Profiler [22] from Advanced Brain Monitoring (Carls-
bad, CA, USA) and consisted of a 3-lead EEG, snore (audio) detector, activity/motion detec-
tor, and an eye movement detector. The overnight EEG and other signals were reviewed by
the study staff. Thirty-five measurements on the sleep architecture & continuity (e.g., total
sleep time, sleep efficiency and sleep latency) and cardio-respiratory signals (e.g., pulse
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rate and snoring) were analyzed and compared with the established normative ranges [23].
Sleep abnormalities were then identified and compared with sleep EEG biomarkers that
were associated with chronic health conditions or neurological diseases [24].

Cognitive Tests and Extended EEG. WebNeuro Tests (Brain Resource Group, San
Francisco, CA, USA) [25] were utilized to evaluate the cognitive performance of the patients
and the controls. Four types of cognitive abilities (i.e., attention, maze, memory, and
identifying emotions) were evaluated. The results were scored against a cohort of normative
subjects in the Brain Resource International Database (BRID) [26]. The normalized scores
(Z-scores) and the corresponding implications (e.g., Z-score £-2 implies clinical significance)
were reported in WebNeuro Report (Version: WebNeuro Short 3.1.5). The clinical/research
grade EEG device was a 24 channel Stat X24 also from Advanced Brain Monitoring. Twenty
electrodes on the head were monitored in this study. Extended EEG monitoring was
combined with the cognitive test for the patients and controls. Before or after the test,
15 min of EEG was monitored as the standard control. During the four tests: attention,
maze, memory and emotion, EEG was monitored simultaneously.

2.4. Clinical Lab Tests

For clinical tests, a maximum of 160 ml of blood was collected from each subject for
clinical tests. Blood samples were collected from all ME/CFS subjects when a research
team visited the subject’s home and performed the physical exam. Samples were collected
from all healthy control subjects during their visit to the clinic. Urine over 24-h and saliva
specimens were also collected from the subjects. To reduce the variability of the test results
across the study population, all samples were collected on the same day during the patient’s
appointment. The samples were shipped to routine and specialty clinical labs. All clinical
laboratories are CLIA approved.

The tests were chosen based on results from previous studies on ME/CFS (Table S1).
These included complete blood count with differential, comprehensive metabolic panel,
standard lipid panel, acylcarnitine profile, urinalysis of organic acids, hormones (in-
cluding cortisol, thyroid-stimulating hormone/thyroid hormones (TSH/T3/T4), follicle-
stimulating hormone and luteinizing hormone (FSH/LH), testosterone, estrogen, and
arginine vasopressin), vitamins (B7/biotin, B12/folate, D, methylmalonic acid), selected
chemistry analytes and disease biomarkers, lymphocyte subsets, and natural killer cell
function. Salivary cortisol monitoring was tested for each subject at four time points of the
day: 30 min after morning awakening, noon, afternoon, and night. All these tests were
performed by Quest Diagnostics (Secaucus, NJ, USA).

2.5. Tests of Antibodies and Antigens against Pathogens

Also performed were tests on antibodies and antigens against viral and bacterial
pathogens (Table S2). The tests of IgG and IgM antibodies against viruses were conducted
at Quest Diagnostics, which included Herpes simplex virus 1 and 2 (HSV1/2, HHV1/2),
Epstein-Barr Virus (EBV, HHV4), Cytomegalovirus (CMV, HHV5), Human Herpesvirus 6
and 7 (HHV6/7), and Primate Erythroparvovirus 1 (Parvovirus B19, B19).

Lyme disease antibody tests were performed at Quest Diagnostics, which included IgG
and IgM antibody tests and the Western blot [27,28]. For the Western blot, Borrelia burgdorferi
IgM was considered positive if two of the three bands were present; IgG was considered
positive if five of the 10 bands were present [27]. In addition, Ceres Nanotrap antigen tests
(Ceres Nanosciences, Manassas, VA, USA) were performed to detect Borrelia Outer surface
protein A (OspA) antigen [29]. Mycoplasma pneumoniae IgG and IgM antibodies were tested
by Quest Diagnostics. Bartonella tests were performed at Galaxy Diagnostics (Research
Triangle Park, NC, USA), which included a PCR test of Bartonella species of the whole blood,
serum and blood cultures at 8 days, 14 days, and 21 days. In addition, immunofluorescence
assay (IFA) was used for the IgG of Bartonella henselae and Bartonella quintana and results
with titers of ≥1:256 were considered to be positive for the analysis [30].
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The biological samples collected were also archived for further omics studies of genes,
proteins, metabolites, and microbes present in severely ill ME/CFS patients.

2.6. Data Analysis

To compare the quality of life and the patient-reported health status between SIPS pa-
tients and controls, Wilcoxon signed-rank test was used. To visualize the closeness/distance
of SF-36 among SIPS samples, general CFS, and other related medical conditions, tSNE was
utilized (implemented in the R package Rtsne) to project the SF-36 scores to two dimensions.

To quantify the severity and frequency of the 12 symptomatic categories in SIPS,
we operationally defined a burden score for each category that could summarize the
95 symptomatic measurements from all questionnaires. We first unified the ranges and
directions of the measurements. After the standardization, all the measurements ranged
from 0 to 1, and the higher value indicated the worsening of the symptom. Specifically, for
quantitative phenotypes, we used the formula x−min(x)/max(x)−min(x) to re-scale the
values of each measurement and reversed its direction if the average of healthy controls
was larger than the average of SIPS patients. For binary phenotypes where 1 indicated
having the symptoms, the values were weighted by the frequencies of the symptoms in the
patients. We calculated the burden score of each symptomatic category by averaging the
standardized measurements assigned to the category. The burden scores were visualized
with the R package heatmaply, and the individuals were hierarchically clustered by their
Euclidean distances.

For Fitbit measurements and cognitive test STEN (Standard Tens) scores, Student’s
t-test was performed to test if there was a significant difference between SIPS patients
and controls. One-sided Fisher’s exact test was performed to test if there is a significantly
higher number of patients with a clinically significant low STEN score for the four types of
cognitive abilities.

For each of the clinical tests, where the diverse raw values hardly followed a normal
distribution, we performed Box-Cox transformation to fit the values from health controls
into a normal distribution. A bootstrap t-test was also performed on the clinical tests to
generate the p-values, and FDRs were also calculated.

The prevalence of the symptoms remaining after six months in long COVID reported
in a recent study [31] was retrieved from the Appendix and Figure 11a of the article and
compared with the correspondent symptoms in the SIPS patients.

All the analyses and visualization were performed with the R program.

3. Results

Results include Patient-reported health status and symptoms (Section 3.1), Activity,
sleep monitoring, and cognitive tests (Section 3.2), Clinical laboratory testing (Section 3.3),
and Antigen and antibody tests against viral and bacterial pathogens (Section 3.4). All
results described below were based on data from the entire cohort unless otherwise in-
dicated. The data and results are available through a web-based data portal at https:
//endmecfs.stanford.edu.

3.1. Patient-Reported Health Status and Symptoms of the Severely Ill
3.1.1. Demographics and Quality of Life of the Patients

The demographics of the subjects of the study are shown in Table 1. In the SIPS
patients, the duration of the illness ranged from 2.4 years to 50 years, with a mean of
14.5 years. While all the patients were homebound, half of them required considerable
assistance and frequent medical care, and 35% were disabled and needed special care and
assistance, as indicated by the Karnofsky scale.
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Table 1. Demographics and quality of life of severe myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS) patients and healthy controls.

Patients
(N = 20)

Controls
(N = 10)

p-Value 1

Age (years; mean ± s.d.) 47.4 ± 11.6 46.8 ± 9.2 0.552
Sex (% female) 65.0% 60.0% 0.813
BMI (kg/m2; mean ± s.d.) 25.4 ± 6.8 22.0 ± 3.1 0.224
Duration of illness (years; mean ± s.d.) 14.5 ± 11.8 0.0 ± 0.0
Karnofsky Performance status index (%) <0.001

30: Severely disabled; hospital
admission is indicated, although death
is not imminent.

5.0% 0.0%

40: Disabled; requires special care
and assistance. 30.0% 0.0%

50: Require considerable assistance
and frequent medical care. 15.0% 0.0%

60: Require occasional assistance,
but is able to care for most personal
needs.

50.0% 0.0%

100. Normal; no complaints; no
evidence of disease. 0.0% 100.0%

Quality of life (SF-36 scores; mean ± s.d.)
PF: Physical functioning 13.3 ± 12.8 99.0 ± 2.1 <0.001
RP: Role limitations due to physical

health 1.9 ± 6.1 99.4 ± 2.0 <0.001

RE: Role limitations due to
emotional problems 55.0 ± 45.9 94.2 ± 9.7 0.037

VT: Vitality/Energy/Fatigue 12.8 ± 19.3 80.0 ± 14.7 <0.001
MH: Mental health/Emotional

well-being 56.0 ± 25.8 83.5 ± 16.0 0.005

SF: Social functioning 4.4 ± 12.4 92.5 ± 13.4 <0.001
BP: Body pain 33.4 ± 26.2 95.8 ± 7.6 <0.001
GH: General health 16.5 ± 7.3 83.5 ± 15.1 <0.001

1 Wilcoxon signed-rank test.

The SF-36 results showed that SIPS patients had significantly lower scores in com-
parison with healthy controls (Table 1 and Figure 1a). In particular, scores on physical
functioning (PF), role limitations due to physical health (RP), general health (GH), vi-
tality/energy/fatigue (VT), and social functioning (SF) were extremely low, with each
less than 20. As shown in Figure 1a, comparing to the scores of the general patients of
ME/CFS [32], each of these five scales was further lowered significantly in the SIPS patients.
This is also consistent with other published studies on the quality of life of ME/CFS. For
example, in the phase 3 trial of rituximab (RituxME), the average PF score was >30 for the
patients (35.2 ± 21.9 and 32.5 ± 19.1 for the treated and placebo groups, respectively) [33],
while in this study, the PF score was <15 in the severely ill patients (13.3 ± 12.8). Our
results suggested that severe illness had greatly reduced the quality of life of these severely
ill patients, even further than the general ME/CFS patient population.
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Figure 1. Comparison of the Quality of Life of Severely Ill myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)
and Other Major Diseases. (a) SF-36 scores of Severely Ill Patient Study (SIPS) patients, general CFS patients, and healthy
controls. Compared with the general CFS patient population, scores on physical functioning (PF), role limitations due to
physical health (RP), general health (GH), vitality/energy/fatigue (VT), and social functioning (SF) were significantly lower.
(b) tSNE of SF-36 scores of SIPS, general CFS, and other medical conditions. T2D—type II diabetes, HT—hypertension,
CHF—congestive heart failure, COPD—chronic obstructive pulmonary disease, MSCs—musculoskeletal complaints, BPH—
benign prostatic hyperplasia, AMI—anterior myocardial infarction, and OA—Osteoarthritis. The quality-of-life scores of
SIPS patients were clearly separated from that of controls, being most positively correlated with congestive heart failure
(CHF) and most negatively correlated with clinical depression.

On the other hand, the role limitations due to emotional problems (RE) was much less
impacted, followed by mental health/emotional well-being (MH), in SIPS patients, which
appeared to be similar to general ME/CFS (Figure 1a).

We next compared the SF-36 scores of SIPS with that of other medical conditions in
the USA [34]. The results showed that the SF-36 scores of SIPS were well separated from
the general U.S. population as well as other medical conditions (Figure 1b). Compared
to other major diseases, the severely ill ME/CFS patients had lower scores in six of the
eight scales, except RE and MH (Figure S1a). In addition, among these medical conditions,
the quality-of-life scores of the SIPS patients were most positively correlated with Con-
gestive Heart Failure (r = 0.63) and most negatively correlated with Clinical depression
(r = −0.33) (Figure S1b).

3.1.2. Patient-Reported Health Status

Several sets of questionnaires were administered to evaluate the health status of the
patients. Five PROMIS instruments were utilized, which provided measures of physical,
mental, and social well–being from the patient perspective. As shown in Table 2, comparing
with the controls, the severely ill patients reported significant fatigue, sleep disturbance,
sleep-related impairment, the experience of pain (pain behavior), and interference of pain
on activities (pain interference).
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Table 2. Comparison of patient-reported health status between severe ME/CFS patients and
healthy controls.

Patients Controls p-Value 1

PROMIS Instruments (T-score; mean ± s.d.)
Fatigue 75.2 ± 5.9 41.8 ± 9.6 <0.001
Sleep disturbance 64.5 ± 7.5 39.7 ± 7.4 <0.001
Sleep-related impairment 65.4 ± 7.4 37.5 ± 8.4 <0.001
Pain interference 67.0 ± 10.1 44.5 ± 4.8 0.003
Pain behavior 60.6 ± 8.9 42.4 ± 11.5 0.004

Pittsburgh Sleep Quality Index (mean ± s.d.)
Sleep quality 2.1 ± 0.7 0.0 ± 0.0 <0.001
Sleep latency 2.1 ± 1.3 1.0 ± 0.8 0.093
Sleep duration 0.4 ± 0.8 0.3 ± 0.5 0.814
Habitual sleep efficiency 1.6 ± 1.3 0.0 ± 0.0 0.019
Sleep disturbances 1.9 ± 1.0 0.3 ± 0.5 0.009
Use of sleeping medications 2.2 ± 1.1 0.0 ± 0.0 <0.001
Daytime dysfunction 1.9 ± 1.3 0.8 ± 0.5 0.144
Global PSQI score 11.9 ± 3.4 2.3 ± 1.7 0.003

Restless Legs Syndrome (RLS; %)
Probable RLS 23.5% (4/17) 0.0% (0/4)

1 Wilcoxon signed-rank test.

Similarly, the analysis of the results of the Pittsburg Sleep Quality Index (PSQI) showed
significantly lower sleep quality, more sleep disturbances, and worse Global PSQI in the
patients compared to the controls. In addition, 4 of the patients (20%) had probable Restless
Leg Syndrome (RLS).

3.1.3. Evaluation of the Common Symptoms in the Patients

Data on specific symptoms known to be correlated with ME/CFS [1,15] were obtained
using a standardized questionnaire. The results are shown in Figure S2a, indicating whether
a patient or a control had a particular impairment or the degree of the impairment. Figure
S2b shows a hierarchical clustering of these symptoms between the patients, where symp-
toms related to sleep disturbance and symptoms related to pain clustered together. These
individual symptoms were then grouped into 12 symptomatic categories, which were men-
tioned in the IOM and ICC descriptions of ME/CFS. One of the extremely ill patients was
not able to complete the questionnaire and was not included in the downstream analysis.

As shown in Figure 2a, all the patients had fatigue, sleep disturbance, and post-
exertional malaise, and had either cognitive impairment (19/19 or 100%) or orthostatic
intolerance (15/19 or 79%), or both. Therefore, all the patients met the IOM ME/CFS
diagnosis criteria. Additional symptoms include pain, neurosensory disturbance, flu-like
symptoms and/or susceptibility to viral infections, gastrointestinal tract impairments,
Genitourinary impairment, and Respiratory impairment. Notably, 100% of the patients
(19/19) suffer from the presence of significant pain and 89% (17/19) had sensitivity to light,
noise, vibration, odor, taste, and touch (Figure S2a).

We next looked at the top 3 most troublesome symptoms of the severe patients
(Figure 2b). The symptoms reported by the patients were fatigue (85%), pain (65%),
cognitive impairment (50%), orthostatic intolerance (45%), sleep disturbance (35%), post-
exertional malaise (30%), neurosensory disturbance (30%), GI tract impairment (30%), flu-
like symptoms (15%), and loss of thermostatic stability (5%). Fatigue and post-exertional
malaise were ranked most commonly as the top troublesome symptom by 50% and 20% of
the patients, respectively.
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Figure 2. Common Symptoms in Severe ME/CFS Patients. (a) Similarity and variation of the symptoms of the SIPS patients
and (b) the top three most troublesome symptoms of the SIPS Patients.
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3.2. Activity, Sleep Monitoring, and Cognitive Tests of the Severe ME/CFS Patients

The severely ill patients in the study were homebound and spending more than 14 h
per day sedentary and in a reclined position as reported by the patient or caregiver. To
objectively monitor the physical activities of the severely ill patients, patients were provided
with a FitBit device. The median daily steps taken by the SIPS patients was 912, which was
significantly lower than that of the healthy controls as well as the reported values from
previous studies of the U.S. population [35,36], and similar results were seen on the daily
distance, the number of floors taken, and calories burned. These results confirmed that the
mobility of the patients was severely limited by the disease.

Sleep-related problems, such as insomnia, sleep disturbances, and unrefreshing sleep,
are among the core symptoms of ME/CFS [37,38]. Overnight sleep of the patients was
monitored by a non-invasive Sleep Profiler (Advanced Brain Monitoring). Sleep time and
efficiency, sleep architecture, latencies, and continuity, snoring, and cardio were reviewed
by the study staff and analyzed comparing with the established normative ranges [23].
Five parameters were identified in the sleep profile where in more than 50% of the patients,
the measurements were consistently out of the normal range, that is, either exclusively
below the lower limit or above the higher limit of the normal range. Figure 3a shows
these five parameters and the percentages of patients whose parameters fell out of the
normal ranges. Among the severely ill patients, 75% had an abnormally higher number
of awakenings (Awakening/hr ≥ 30 s), 65% had abnormally longer wake time after sleep
onset (Wake after Sleep Onset), and 50% had sleep efficiency (Sleep Efficiency) below the
normal range. Further, the EEG profile revealed that in 70% of the patients, the percentages
of Stage R (REM) were below the normal range, and conversely, in 90% of the patients, the
percentages of Stage N1 were above the normal range. The observed high percentages of
Stage N1 and low percentages of Stage R were consistent with the frequent awakenings
during the sleep observed in these patients [39].

Cognitive abnormalities are prevalent in ME/CFS, which include poor attention and
concentration, slow information processing, and impaired memory registration and con-
solidation [40–42]. The cognitive performance of the patients and controls was evaluated
using WebNeuro Tests (Brain Resource Group). Four types of cognitive abilities—attention,
maze, memory, and identifying emotions—were evaluated and compared with established
normal ranges [43]. When comparing the patients with controls, the most significant dif-
ference is the higher number of the SIPS patients who had issues in identifying emotions,
where their scores were outside of the normal range (94% of the patients vs. 40% of the
controls, p = 0.005). In particular, the reaction time of the patients was significantly longer
than that of the controls for both happiness and anger (p = 0.015 and 0.007, respectively).
In addition, the patients showed more attention problems than the controls (81% of the
patients vs. 40% of the controls, p = 0.043). In contrast, the SIPS patients did not show a
significant difference in the scores for memory and maze. Similarly, we did not identify any
consistent difference between the patients and the controls in the EEG signal monitored
taken during the cognitive tests, which potentially were due to the heterogeneity in the
data acquired.
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Figure 3. Sleep Monitoring and Cognitive Tests of the Severe ME/CFS Patients. (a) Five parameters in the overnight
monitoring by Sleep Profiler where the values in ≥50% of the patients were consistently out of the normal ranges. These
include lower sleep efficiency, more frequent awakenings per hour (>30 s), longer time of wake after sleep onset, a higher
percentage of Stage N1, and a lower percentage of Stage R (REM). (b) Comparison between the patients and controls in each
of the four sections of cognitive tests. The Y-axis represents the percentage of subjects that were identified as severe/deficit
impairment. The patients compared with the controls showed significantly more problems in identifying emotions (94%
of the patients vs. 40% of the controls, p = 0.005), as well as more attention problems (81% of the patients vs. 40% of the
controls, p = 0.046).

3.3. Results of Clinical Laboratory Testing

To systematically evaluate whether clinically recognized biomarkers show the differ-
ence between severe ME/CFS and healthy controls, an extensive set of clinical laboratory
tests were performed on the blood, urine, and saliva samples in this study.

The most significant difference between severe ME/CFS and the controls came from
the 4-point salivary cortisol levels, which were tested upon wakening, at noon, afternoon,
and night. In healthy individuals, the cortisol level increases upon wakening and steadily
decreases throughout the day. As shown in Figure 4a, the severe patients showed signifi-
cantly lower salivary cortisol concentrations in the morning, where the median levels were
0.20 mcg/dL and 0.45 mcg/dL in the patients and controls, respectively (p = 0.002). In
addition, there was a significant reduction of the decrease in the cortisol level over the day
in the patients compared to the controls: the mean coefficient (slope) of the cortisol level
(in log scale) over time (in hours) was −0.059 in the patients and −0.156 in the controls
(p = 0.003).
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Figure 4. Clinical Lab Test Results Significantly Different between Severe ME/CFS and Controls. (a) Results of 4-point
salivary cortisol upon wakening, at noon, afternoon, and night. The severe patients demonstrated significantly lower
salivary cortisol concentrations in the morning and a significant flattening of the diurnal cortisol profile. (b–d) Results of a
significantly higher level of cholesterol/HDL ratio (b), lower level of albumin, (c) and lower total bilirubin, (d) in the blood
of the patients than of the controls.

Figure 4b–d show additional results significantly different between the severely ill
patients and the controls (FDR < 0.1). These include a higher level of cholesterol/HDL
ratio (b), lower level of albumin (c), and lower total bilirubin (d) in the blood of the patients
than of the controls. On the other hand, no significant differences were observed in the
rest of the lab tests, including CBC with DIFF/PLT, Lymphocyte Subsets, Natural Killer
Cell function, Comprehensive Metabolic Panel, Standard Lipid Panel, Acylcarnitine Profile,
Urinalysis of organic acids, hormones (TSH/T3/T4, FSH/LH, testosterone, estrogen, AVP)),
vitamins (B7/biotin, B12/folate, D, Methylmalonic Acid), and selected chemistry analytes
and disease biomarkers. The results are shown in Table S1.

3.4. Tests on Antigens and Antibodies against Viral and Bacterial Pathogens

Since ME/CFS patients often report symptoms started with a viral infection, we tested
in the patients and the controls antibodies and antigens of a set of common pathogens.
These included IgG and IgM antibodies against human herpesvirus 6 and 7 (HHV-6/7),
herpes simplex virus 1 and 2 (HSV-1/2 or HHV-1/2), Epstein-Barr virus (EBV or HHV-
4), Cytomegalovirus (CMV or HHV-5), and parvovirus B19. In addition, tests were per-
formed to detect antigens and antibodies of Borrelia burgdorferi, Bartonella species, and
Mycoplasma pneumoniae.

As shown in Table 3, there was no significant difference detected between the severely
ill patients and the healthy controls in the tests performed. The percentages of samples
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identified as positive in each test were similar for each of the antibody and antigen tests of
viral and bacterial pathogens. More detailed information can be found in Table S2.

Table 3. Tests on antibodies and antigens.

Viruses-Antibody Tests
Patients

Positive/Total
Controls

Positive/Total
p-Value 1

Cytomegalovirus (IgG) 9/18 4/9 1
Cytomegalovirus (IgM) 1/18 0/9 1
Parvovirus B19 (IgG) 14/18 6/9 0.653
Parvovirus B19 (IgM) 0/18 0/9 1

Epstein-Barr Virus Early Antigen D (IgG) 2/18 2/9 0.582
Epstein-Barr Virus Viral Capsid Antigen

(IgM) 0/18 0/9 1

Epstein-Barr Virus Viral Capsid Antigen
(IgG) 17/18 9/9 1

Epstein-Barr Virus Nuclear Antigen (IgG) 16/19 8/8 0.532
Herpesvirus 6 (IgG) 19/19 9/9 1
Herpesvirus 6 (IgM) 1/18 0/9 1
Herpesvirus 7 (IgG) 0/19 0/9 1
Herpesvirus 7 (IgM) 0/18 0/9 1

Herpes Simplex Virus 1 (IgG) 6/18 2/9 0.676
Herpes Simplex Virus 2 (IgG) 6/18 1/9 0.363

Herpes Simplex Virus 1/2 (IgM) 2/18 1/9 1

Bacteria-Antigen and Antibody Tests Positive/Total Positive/Total p-Value 1

Borrelia-Ceres Nanotrap Lyme Antigen
Test 2/18 1/10 1

Lyme Disease Ab with Reflex to Blot (IgG) 0/18 0/9 1
Lyme Disease Ab with Reflex to Blot (IgM) 0/18 0/9 1

Borrelia burgdorferi (IgG) 0/18 0/9 1
Borrelia burgdorferi (IgM) 0/18 0/9 1

Mycoplasma pneumoniae (IgG) 13/18 6/7 0.637
Mycoplasma pneumoniae (IgM) 1/19 0/9 1

Bartonella DNA-(Blood, Serum, and
Culture) 0/20 0/9 1

Bartonella henselae (IgG) 18/20 8/9 1
Bartonella quintana (IgG) 17/20 7/9 0.633

Immunoglobulin G Subclasses Panel Low/Total Low/Total p-Value 1

Immunoglobulin G, subclass 1 1/19 0/9 1
Immunoglobulin G, subclass 2 0/19 2/9 0.095
Immunoglobulin G, subclass 3 3/19 0/9 0.530
Immunoglobulin G, subclass 4 1/19 2/9 0.234

Immunoglobulin G, serum 0/19 0/9 1
1 Fisher’s exact test.

IgM antibodies against the common viruses were either not detected or detected
positive in very few of the patients and the controls at the same percentage. These include
HHV-6 (1/18 in patients vs. 0/9 in controls), EBV (0/18 in patients vs. 0/9 in controls),
B19 (0/18 in patients vs. 0/9 in controls), CMV (1/18 in patients vs. 0/9 in controls), and
HSV-1/2 (2/17 in patients vs. 1/9 in controls). On the other hand, IgG antibodies were
detected in large percentages of both the patients and the controls for these viruses, which
included, in patients vs. in controls, HHV-6 (19/19 vs. 9/9), EBV (VCA: 17/18 vs. 9/9, and
EBNA: 16/19 vs. 8/8), parvovirus B19 (14/18 vs. 6/9), CMV (9/18 vs. 4/9), and HSV-1
and HSV-2 (6/18 vs. 2/9 and 6/18 vs. 1/9, respectively).

Similarly, few bacterial antigen or IgM tests were positive in patients (0/18 for Borrelia
burgdorferi IgM, 2/18 for Borrelia OspA, 1/19 for Mycoplasma pneumoniae IgM, and 0/20 for
PCR of Bartonella DNA in blood, serum, and culture) without any significant difference
comparing to the results of the controls (0/9 for Borrelia burgdorferi IgM, 1/10 for Borrelia
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OspA, 0/10 for Mycoplasma pneumoniae IgM, and 0/9 for PCR of Bartonella Species in Blood,
Serum, and Culture). In the same samples, IgG antibodies were detected at the same rate in
patients vs. in controls (0/18 vs. 0/9 for Borrelia Burgdorferi, 13/18 vs. 6/7 for Mycoplasma
Pneumoniae, 11/20 vs. 4/9 for Bartonella Henselae, and 7/20 vs. 4/9 for Bartonella Quintana).

4. Discussion

ME/CFS significantly reduces the quality of life of patients [6,44–46], and the severe
cases studied here present a picture of a systematically debilitating disease. Severely af-
fected patients who were homebound and mostly bedbound suffer from a greater reduction
of their quality of life compared to other major chronic diseases as well as the general
ME/CFS population. While physical functioning, energy/fatigue, and related functioning
were extremely low in these patients, emotional well-being was clearly less impacted-a
clear distinction from the frequent misdiagnosis of clinical depression in these patients.

The SIPS patients had all the core symptoms in the IOM criteria [1] and other symp-
toms such as pain and neurosensory disturbance, consistent with previous reports [1,11,12].
The most troublesome symptoms were fatigue (85%), pain (65%), cognitive impairment
(50%), orthostatic intolerance (45%), sleep disturbance (35%), post-exertional malaise (30%),
neurosensory disturbance (30%), GI tract impairment (30%). Pharmacological and non-
pharmacological approaches to the relief of these symptoms could help individual patients
manage this disease, since there are no treatments currently approved for ME/CFS [47,48].

Sleep disorders and cognitive impairments are core symptoms of ME/CFS [37,38,40–42].
Non-invasive sleep monitoring revealed that the majority of the severely ill patients had an
abnormally high number of awakenings, abnormally long wake time after sleep onset, and
sleep efficiency below the normal range, which are consistent with the high percentages
of Stage N1 and low percentages of Stage R (REM) observed in their EEG profiles [39].
Cognitive tests showed significant differences in the severely ill patients in identifying
emotions and having attention problems, while there was no difference in the maze and
memory tests between the patients and the controls. Impairment of divided attention
has been reported previously in ME/CFS patients [40,49], and our results are consistent
with the hypothesis that the difficulty in divided attention may contribute significantly to
the cognitive problems in ME/CFS. Further studies using sophisticated methodologies
are essential to better characterize and understand the sleep and cognitive disorders in
ME/CFS.

Currently, there is no diagnostic test for ME/CFS, and laboratory tests are primarily
used in differential diagnosis to identify alternative conditions and comorbidities [14,47,50].
Here we evaluated an extensive set of clinical lab tests in blood, urine, and saliva samples.
Between the severely ill patients and the controls, the most significant difference observed
was lower salivary cortisol concentrations in the morning and the flattening of the daily
cortisol profile in the patients, consistent with previously reported observations of the
alterations in diurnal salivary cortisol rhythm in ME/CFS [51,52]. Other tests conducted did
not show noticeable significance. While we did not perform all the recommended testing by
the US ME/CFS Clinician Coalition [4,50], these lab results re-confirm the limitations of the
standard laboratory test battery in ME/CFS and highlight the urgent need of developing
new diagnostic tests for the disease [1,14]. For instance, lower-than-normal circulating
blood volume could be associated with orthostatic intolerance seen in the severely ill
patients, which would be worthwhile measuring [53].

Previous studies showed that in many ME/CFS patients, the ‘sudden onset’ of the dis-
ease appears to be a viral infection [2,5,54,55]. Therefore, we tested antibodies and antigens
of a set of common viral and bacterial pathogens. The results showed no evidence for acute
infections by the tested pathogens in the patients, while as expected, large percentages
of both the patients and the controls had been exposed to some of these common viral or
bacterial pathogens. Enteroviruses were proposed as a cause of ME/CFS [56,57] but were
not tested in this study. Also, it is worth noting that certain pathogens are neurotropic and
evidence of central nervous system (CNS) infection is not always revealed by serologic
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studies of blood. Further analysis of autoantibodies and detections of pathogens (e.g., by
sequencing) in the relevant tissues, such as in the cerebrospinal fluid (CSF), will likely
provide new insights into the link between pathogen exposure and ME/CFS.

The biological samples collected on the severely ill patients and the healthy con-
trols are being further analyzed in multiple omics studies to identify signatures in genes,
proteins, metabolites, heavy metals, and microbes of severe ME/CFS and the associated
clinical symptoms.

Post-COVID conditions (long COVID, Post-Acute Sequelae of SARS-CoV-2 infection
(PASC)), are affecting an increasingly large number of people worldwide, where patients
suffer from prolonged fatigue and other symptoms [58–60]. A recent study [31] of 3762
confirmed or suspected COVID patients from 56 countries showed that the time to recovery
in most patients exceeded 7 months, where the majority of the patients had multiple
symptoms related to ME/CFS. Therefore, we compared the frequencies of the symptoms
remaining after six months in the long COVID patients with those of the severely ill
ME/CFS patients, and the results showed a striking similarity (Figure 5). This underscores
the value of research to understand the mechanisms of ME/CFS for efforts to treat and
prevent long COVID and other debilitating postviral conditions, which together affect
millions in the United States alone [14,61].

Figure 5. Comparison of the symptoms reported in the long COVID patients after 6 months with those in the severely ill
ME/CFS patients. The symptoms are ranked based on the frequencies reported in the long COVID patients. The frequencies
of these symptoms in the severely ill ME/CFS are similar to those reported in the long COVID.
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Abstract: Introduction: Effort intolerance along with a prolonged recovery from exercise and post-
exertional exacerbation of symptoms are characteristic features of myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS). The gold standard to measure the degree of physical activity intolerance is
cardiopulmonary exercise testing (CPET). Multiple studies have shown that peak oxygen consumption
is reduced in the majority of ME/CFS patients, and that a 2-day CPET protocol further discriminates
between ME/CFS patients and sedentary controls. Limited information is present on ME/CFS patients
with a severe form of the disease. Therefore, the aim of this study was to compare the effects of a 2-day
CPET protocol in female ME/CFS patients with a severe grade of the disease to mildly and moderately
affected ME/CFS patients. Methods and results: We studied 82 female patients who had undergone a
2-day CPET protocol. Measures of oxygen consumption (VO2), heart rate (HR) and workload both
at peak exercise and at the ventilatory threshold (VT) were collected. ME/CFS disease severity was
graded according to the International Consensus Criteria. Thirty-one patients were clinically graded
as having mild disease, 31 with moderate and 20 with severe disease. Baseline characteristics did not
differ between the 3 groups. Within each severity group, all analyzed CPET parameters (peak VO2,
VO2 at VT, peak workload and the workload at VT) decreased significantly from day-1 to day-2
(p-Value between 0.003 and <0.0001). The magnitude of the change in CPET parameters from day-1
to day-2 was similar between mild, moderate, and severe groups, except for the difference in peak
workload between mild and severe patients (p = 0.019). The peak workload decreases from day-1
to day-2 was largest in the severe ME/CFS group (−19 (11) %). Conclusion: This relatively large
2-day CPET protocol study confirms previous findings of the reduction of various exercise variables
in ME/CFS patients on day-2 testing. This is the first study to demonstrate that disease severity
negatively influences exercise capacity in female ME/CFS patients. Finally, this study shows that the
deterioration in peak workload from day-1 to day-2 is largest in the severe ME/CFS patient group.

Keywords: chronic fatigue syndrome; cardiopulmonary exercise testing; oxygen consumption;
VO2 peak; ventilatory threshold; VO2 VT; myalgic encephalitis; workload; ME/CFS severity grade

1. Introduction

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a serious and potentially
disabling chronic disease [1–4]. As in other diseases, ME/CFS severity can range from mild to severe.
Some patients can perform their daily activities at the expense of extra resting, while others are
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bed-ridden and dependent on others for help with activities of daily living. Exercise intolerance along
with a prolonged recovery from activity (physical as well as mental) and post-exertional exacerbation
of symptoms [4], represent an important characteristic of ME/CFS termed post-exertional malaise
(PEM) [5,6].

Cardiopulmonary exercise testing (CPET) is the gold standard for measuring the degree of physical
activity intolerance [7–10]. Multiple studies have shown that peak oxygen consumption is reduced in
the majority of ME/CFS patients [11–22]. However, studies have also shown that a single CPET test
in ME/CFS patients may show peak VO2 values that are similar to or only slightly lower than those
of healthy sedentary controls [16]. To discriminate exercise capacity between ME/CFS patients and
sedentary controls a 2-day CPET protocol has been proposed [19]. Studies using a 2-day CPET protocol,
with two exercise tests separated by 24 h, have confirmed that ME/CFS patients have significantly
lower VO2 and workload parameters on day 2 than on day 1. In contrast, sedentary controls have
unaltered or slightly improved peak VO2 and workload [18–20,23,24]. We have recently confirmed the
previous observations of a lower VO2 and workload in ME/CFS patients in a large group of male and
female ME/CFS patients [25,26].

As peak oxygen consumption differs between males and females [27–29], the available studies
were analyzed according to gender. Four studies reported peak oxygen consumption data in females
only [18–20,25]. One study reported peak oxygen consumption in males [26] and two studies reported
on combined information on males and females [15,24].

Limited studies have been published on ME/CFS patients with a severe form of the disease.
The aim of this study was to compare 2-day CPET results from severely affected and mildly and
moderately affected female ME/CFS patients using the severity grading as proposed by Carruthers et al.,
in the International Consensus Criteria [2]. We furthermore explored disability for both testing days
with Weber’s disability metric [30].

2. Materials and Methods

Eligible participants were females with ME/CFS and exercise intolerance who had been referred
to the Stichting Cardio Zorg, a cardiology clinic in the Netherlands that specializes in diagnosing
and treating adults with ME/CFS. All patients underwent a detailed clinical history to establish the
diagnosis of ME/CFS according to the ME criteria [2] and CFS criteria of Fukuda [1]. In all patients
alternative diagnoses which could explain the fatigue and other symptoms were ruled out. The disease
severity was scored according to the International Consensus Criteria. This was classified according
to the paper as: “Symptom severity impact must result in a 50% or greater reduction in a patient’s
premorbid activity level for a diagnosis of ME. Mild: approximately 50% reduction in activity, moderate:
mostly housebound, severe: mostly bedbound and very severe: bedbound and dependent on help for
physical functions” [2].

We reviewed the clinical records of 93 females with a diagnosis of ME/CFS who had undergone
a 2-day CPET protocol between June 2012 and November 2019. Six patients were excluded because
the ventilatory threshold could not be accurately determined. Two patients were excluded because of
heart rate or blood pressure lowering drugs. Three patients were excluded because of being identified
as being outliers. They were removed from further analysis. No patients were excluded due to
insufficient effort during either day of testing, as judged by the supervising cardiologist. This left
82 female patients with available data from a 2-day CPET protocol for analysis.

All patients gave informed consent to analyze their data. The use of clinical data for descriptive
studies was approved by the ethics committee of the Slotervaart Hospital, the Netherlands (reference
number P1736).

2.1. Cardiopulmonary Exercise Testing (CPET)

Patients underwent a symptom-limited exercise test on a cycle ergometer (Excalibur, Lode,
Groningen, The Netherlands) according to a previously described protocol [26]. Briefly, a ramp
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workload protocol was used varying between 10–30 Watt/min. Oxygen consumption (VO2),
carbon dioxide release (VCO2), and oxygen saturation were continuously measured (Cortex, Procare,
The Netherlands), and displayed on screen using Metasoft software (Cortex, Biophysic Gmbh,
Germany). An ECG was continuously recorded and blood pressures were measured using the Nexfin
device (BMEYE, Amsterdam, The Netherlands) [31]. The metabolic measurement system (Cortex,
Biophysic Gmbh, Germany) was calibrated before each test with ambient air, standard gases of
known concentrations, and a 3-L calibration syringe. The ventilatory threshold (VT), a measure of the
anaerobic threshold, was identified from expired gases using the V-Slope algorithm [32]. The same
experienced cardiologist supervised the 2 tests and performed visual assessment and confirmation
of the algorithm-derived VT. The same cardiologists also ensured that the tests were done with the
maximal effort possible for each specific patient. The mean of the VO2 measurements of the last 15 s
before ending the exercise (peak VO2) was taken. VO2 at the peak and at the VT as well as the heart
rate (HT) at peak exercise were expressed as a percentage of the normal values of a population study:
%peak VO2, %VT VO2 [27]. Also, the mean respiratory exchange ratio (RER; VCO2/VO2) of the last
15 s was calculated by the software and presented in the results.

Maximum (or peak) oxygen uptake is used for the evaluation of cardiorespiratory endurance or
aerobic fitness [7,8,33]. The anaerobic threshold (AT) was found to be an objective measure for aerobic
work capacity [34–36]. Both invasive and non-invasive methods have been used for determining this
value: invasive methods require blood lactate measurements (lactate threshold) and non-invasive
methods rely on measuring respiratory gases, based on the relation between CO2 expiration and O2

inspiration (the respiratory exchange ratio or RER). Some studies have considered the AT to be at the
point where the RER exceeds 1.0 [37–39]. As this has been considered inaccurate other methods have
been proposed, like using the V-slope algorithm as described by Beaver et al. and used by others as in
the current study [32]. In short, this method plots VO2 against VCO2. During aerobic metabolism the
slope is slightly less than 1. With the onset of anaerobic metabolism, the slope increases to a value
greater than 1, reflecting the production of extra CO2 resulting from HCO3

− buffering of lactate being
produced. This point from slope 1 to the steeper slope 2 is called the ventilatory threshold (or lactic
acidosis threshold) and is considered equivalent to the anaerobic threshold [32].

2.2. Disability Metric

In the early 1980s Weber et al. described a disability metric in evaluating heart failure patients
with cardiopulmonary exercise testing [30]. This disability metric termed the classes A, B, C and D to
avoid confusion with the New York Heart Association classification. The disability metric classifies
how much impairment in aerobic capacity is present (Table 1).

Table 1. Weber disability metric (30) [30].

Weber Class Oxygen Consumption Aerobic Capacity

Class A >20 mL/min/kg No impairment

Class B 16–20 mL/min/kg Mild to moderate impairment

Class C 10–15 mL/min/kg Moderate to severe impairment

Class D <10 mL/min/kg Severe impairment

2.3. Statistical Analysis

Data were analyzed using SPSS version 21 (IBM, Armonk, NY, USA). All continuous data were
tested for normal distribution using the Shapiro-Wilk normality test, and presented as mean (SD)
or as median (IQR), where appropriate. Nominal data (fibromyalgia and severity/disability) were
compared using the chi-square test (a 3 × 2 table and a 4 × 3 table). For continuous data groups were
compared using the paired or unpaired t-test where appropriate. Within group comparison was done
by the ordinary one-way analysis of variance (ANOVA) or Kruskal-Wallis test where appropriate.
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Where significant, results were then explored further using the post-hoc Tukey’s test or Dunn’s
test where appropriate. Within group comparison was done by the two-way analysis of variance
(ANOVA). Where significant, results were then explored further using the post-hoc Holm-Sidak test.
Graphpad Prism version 8.4.2 (Graphpad software, La Jolla, CA, USA) was used for the graphical
representation of data in the figures.

3. Results

3.1. Baseline Characteristics

Table 2 shows the baseline characteristics of the 82 female ME/CFS patients. According to the
ICC criteria, 31 were graded as mild, 31 were graded as moderate and 20 were graded as severe.
No significant differences were found with respect to age, height, weight, BSA, BMI and disease
duration. In the mild ME/CFS group 14 (45%) patients were classified as having comorbid fibromyalgia,
in the moderate ME/CFS group 18 (58%) were classified as having fibromyalgia and in the severe
ME/CFS group 12 (60%) were classified as having fibromyalgia (chi-square analysis 3 × 2 table: p = 0.48).

Table 2. Baseline criteria for female ME/CFS patients.

Group 1
Severe (n = 20)

Group 2 Moderate
(n = 31)

Group 3 Mild
(n = 31)

ANOVA/Kruskal-
Wallis Test

Age (years) 39 (10) 41 (10) 42 (9) F (2, 79) = 0.46;
p = 0.63

Height (cm) 171 (7) 171 (7) 169 (6) F (2, 79) = 1.56;
p = 0.22

Weight (kg) 70 (61–77) 69 (63–80) 65 (60–72) X2(2) = 1.144;
p = 0.56

BSA (m2) 1.4 (1.2–1.8) 1.4 (1.3–1.5) 1.3 (1.2–1.4) X2(2) = 1.690;
p = 0.43

BMI (kg/m2) 22.7 (21.8–27.6) 23.9 (20.7–27.6) 23.4 (21.4–26.7) X2(2) = 0.032;
p = 0.98

Disease duration (years) 15.9 (9.3) 13.3 (8.9) 13.5 (9.3) F (2, 79) = 0.56;
p = 0.57

Data are presented as mean (SD) or median (IQR). BMI: body mass index (DuBois formula); BSA: body surface area.

3.2. Two-Day CPET Data for ME/CFS Female Patients with Severe, Moderate and Mild Disease

Figure 1 shows the peak oxygen consumption for both CPET-1 and CPET-2 for mild, moderate and
severe ME/CFS. For the mild disease group there was a significant decrease in peak VO2 of 2 mL/min/kg
(−6%) (a change from 23 (5) to 21 (5) mL/min/kg; p = 0.003). For the moderate disease group there was
a significant decrease in peak VO2 of 2 mL/min/kg (−11%) (a change from 17 (3) to 16 (4) mL/min/kg:
p = 0.0001). For the severe disease group there was a significant decrease in peak VO2 of 2 mL/min/kg
(−12%) (a change from 14 (3) to 12 (3) mL/min/kg: p = 0.003). Comparison of day 1 mild vs. moderate,
mild vs. severe, and moderate vs. severe disease severity showed a significant difference between the
groups (p ranging between 0.0001 and <0.0001). Comparison of day 2 mild vs. moderate, mild vs.
severe, and moderate vs. severe disease severity showed a significant difference between the groups
(all p < 0.0001).
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Figure 1. Peak oxygen consumption for both CPET-1 and CPET-2 for mild, moderate and severe ME/CFS.
CPET: cardiopulmonary exercise test; VO2: oxygen consumption. For between group comparisons see
the result section. CPET-1 is presented by a solid bar and CPET-2 is represented by a lined bar.

Figure 2 shows the oxygen consumption at the ventilatory threshold for both CPET-1 and CPET-2
for mild, moderate and severe ME/CFS. For the mild disease group there was a significant decrease in
VO2 at the ventilatory threshold of 3 mL/min/kg (−21%) (a change from 14 (2) to 11 (2) mL/min/kg;
p < 0.0001). For the moderate disease group there was a significant decrease in VO2 at the ventilatory
threshold of 3 mL/min/kg (−21%) (a change from 11 (2) to 9 (2) mL/min/kg: p < 0.0001). For the severe
disease group there was a significant decrease in VO2 at the ventilatory threshold of 2 mL/min/kg (−19%)
(a change from 10 (2) to 8 (2) mL/min/kg: p < 0.0001). Comparison of day 1 mild vs. moderate, mild vs.
severe, and moderate vs. severe disease severity showed a significant difference between the groups
(p ranging between 0.008 and <0.0001). Comparison of day 2 moderate vs. severe disease severity
was not significantly different (p = 0.04). Comparing mild vs. moderate and mild vs. severe disease
severity showed a significant difference between the groups (p ranging between 0.0007 and <0.0001).

Figure 2. Oxygen consumption at the ventilatory threshold for both CPET-1 and CPET-2 for mild,
moderate and severe ME/CFS patients. CPET: cardiopulmonary exercise test; VO2: oxygen consumption;
VT: ventilatory (or anaerobic) threshold. For between group comparisons see the result section. CPET-1
is presented by a solid bar and CPET-2 is represented by a lined bar.
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Figure 3 shows the peak workload for both CPET-1 and CPET-2 for mild, moderate and severe
ME/CFS. For the mild disease group there was a significant decrease in peak workload of 14 Watt
(−10%) (a change from 144 (20) to 130 (22) Watt; p < 0.0001). For the moderate disease group there
was a significant decrease in peak workload of 19 Watt (−16%) (a change from 117 (21) to 98 (24) Watt:
p < 0.0001). For the severe disease group there was a significant decrease in peak workload of 17 Watt
(−19%) (a change from 90 (26) to 73 (24) Watt: p < 0.0001). Comparison of day 1 mild vs. moderate,
mild vs. severe, and moderate vs. severe disease severity showed a significant difference between the
groups (p ranging between 0.0003 and <0.0001). Comparison of day 2 mild vs. moderate, mild vs.
severe, and moderate vs. severe disease severity showed a significant difference between the groups
(p ranging between 0.0003 and <0.0001).

Figure 3. Peak workload for both CPET-1 and CPET-2 for mild, moderate and severe ME/CFS patients.
CPET: cardiopulmonary exercise test. For between group comparisons see the result section. CPET-1 is
presented by a solid bar and CPET-2 is represented by a lined bar.

Figure 4 shows the workload at the ventilatory threshold for both CPET-1 and CPET-2 for mild,
moderate and severe ME/CFS. For the mild disease group there was a significant decrease in workload
at the ventilatory threshold of 19 Watt (−26%) (a change from 69 (20) to 50 (19) Watt; p < 0.0001). For the
moderate disease group there was a significant decrease in workload at the ventilatory threshold
of 20 Watt (−31%) (a change from 61 (19) to 41 (15) Watt: p < 0.0001). For the severe disease group
there was a significant decrease in workload at the ventilatory threshold of 18 Watt (−33%) (a change
from 53 (19) to 36 (16) Watt: p < 0.0001). Comparison of day 1 mild vs. moderate and moderate vs.
severe disease severity were not significantly different (p = 0.15 and 0.13 respectively. Comparison
between mild vs. severe disease severity was significantly different (p = 0.006). Comparison of day
2 mild vs. moderate and moderate vs. severe disease severity were not significantly different (p = 0.21
and 0.05 respectively. Comparison between mild vs. severe disease severity was significantly different
(p = 0.006).
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Figure 4. Workload at the ventilatory threshold for both CPET-1 and CPET-2 for mild, moderate and
severe ME/CFS patients. CPET: cardiopulmonary exercise test; VT: ventilatory (or anaerobic) threshold.
For between group comparisons see the result section. CPET-1 is presented by a solid bar and CPET-2
is represented by a lined bar.

3.3. Comparison of ME/CFS Patients with Severe, Moderate and Mild Disease for CPET Day-1 and
Day-2 Variables

Table 3 shows the percent difference in CPET parameters from CPET-2 and CPET-1 for VO2 VT,
VO2 peak, heart rate at the VT and peak exercise, and workload at the VT and at peak exercise for
severe, moderate and mild ME/CFS patients. The post-hoc analysis showed that there was only a
significantly higher decrease in the percent change in peak workload of severe patients compared to
mild patients (p = 0.019).

Table 3. Percent differences from CPET-2 minus CPET-1 comparing female ME/CFS patients with
severe, moderate and mild disease severity.

Percent Difference CPET-2
Minus CPET-1

Group 1
Severe (n = 20)

Group 2 Moderate
(n = 31)

Group 3 Mild
(n = 31)

ANOVA and Post-Hoc
Tukey’s Test

VO2 peak (mL/min/kg) −12 (14) −11 (14) −6 (11) F (2, 79) = 1.28; p = 0.28

HR peak (bpm) −7 (6) −6 (7) −3 (6) F (2, 79) = 2.08; p = 0.13

Workload peak (Watts) −19 (11) −16 (15) −10 (8)
F (2, 79) = 4.37; p = 0.016. Post-hoc

tests: 1 vs. 2 p = 0.083; 1 vs. 3
p = 0.019 and 2 vs. 3 p = 0.68

VO2 VT (mL/min/kg) −19 (11) −21 (12) −21 (11) F (2, 79) = 0.26; p = 0.77

HR VT (bpm) −7 (5) −9 (6) −8 (7) F (2, 79) = 0.78; p = 0.46

Workload VT (Watts) −33 (20) −31 (18) −26 (18) F (2, 79) = 0.54; p = 0.58

RER −5 (7) −2 (9) −3 (7) F (2, 79) = 0.83; p = 0.44

Data are presented as mean (SD). VT: ventilatory threshold; CPET: cardiopulmonary exercise test; HR: heart rate;
VO2: oxygen consumption; RER: respiratory exchange ratio.

Figure 5 shows the subdivision of mild, moderate and severe disease severity and Weber disability
grades A-D for both CPET-1 and CPET-2 (panel A: mild ME/CFS CPET-1; panel B: mild ME/CFS
CPET-2; panel C: moderate ME/CFS CPET-1; panel D: moderate ME/CFS CPET-2; panel E: severe
ME/CFS CPET-1; panel F: severe ME/CFS CPET-2). A clear shift is visible for all three severity groups
with more disability on day-2. Chi square testing was highly significantly different for both day-1 and
day-2 between the three severity groups (p < 0.0001).
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Figure 5. Disability grading according to Weber on both CPET-1 and CPET-2 for mild, moderate and
severe ME/CFS patients. CPET: cardiopulmonary exercise test; Weber grading (A) (>20 mL/min/kg)
(blue), (B) (16–20 mL/min/kg) (red), (C) (10–15 mL/min/kg) (green) and (D) (<10 mL/min/kg)
(yellow). Panels (A,C,E) are representing CPET-1 for respectively mild, moderate and severe disease.
Panels (B,D,F) are representing CPET-2 for respectively mild, moderate and severe disease [30].

Table 4 shows the RER results for each severity group by CPET day. A two-way analysis showed
no significance for interaction between the 3 disease severity groups and either CPET day (p = 0.59).
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Table 4. RER values for each severity group on each day.

Group 1 Severe (n = 20) Group 2 Moderate (n = 31) Group 3 Mild (n = 31) ANOVA

CPET day-1

1.08 (0.09) 1.09 (0.09) 1.13 (0.11) F(2.79) = 2.02; p = 0.14

CPET day-2

1.02 (0.11) 1.07 (0.11) 1.10 (0.11 F(2.79) = 2.77; p = 0.07

4. Discussion

The main finding of this study is that with a 2-day CPET protocol there is a consistent decrease from
mildly affected to severely affected ME/CFS patients in peak oxygen consumption, oxygen consumption
at the ventilatory threshold, peak workload and workload at the ventilatory threshold. We demonstrated
a greater degree of disability in all disease severities when CPET-1 was compared to CPET-2. We believe
this is the first study of 2-day CPET protocols in ME/CFS patients to include severity grading in the
analysis [15,18–20,23–26].

4.1. Two-Day Cardiopulmonary Exercise Test Studies Reported in Literature

Eight studies have reported the results of 2-day CPETs in male and/or female ME/CFS patients.
The relevant CPET parameters for female ME/CFS patients are presented in Table 5. All studies reported
peak oxygen consumption and oxygen consumption at the ventilatory threshold [15,18–20,23–26].
Exact data could not be derived from one study, which was excluded in this overview [23]. Three studies
reported percent peak oxygen consumption [15,25,26]. Two studies reported the percent oxygen
consumption at the ventilatory threshold [25,26]. Six studies reported both the peak workload and
workload at the ventilatory threshold [15,18–20,24–26].

Table 5. Ranges of CPET parameters (oxygen consumption at peak exercise and at the ventilatory
threshold, workload at peak exercise and at the ventilatory threshold) in previous literature ranging
from the minimal to the maximal value reported on day-1 and day-2 and the ranges from the CPET
values from the present study ranging from the minimum value (severe disease) to the maximal value
(mild disease) [15,18–20,24,25].

Literature Day-1 Literature Day-2 Present Study Day-1 Present Study Day-2

Peak VO2
(mL/min/kg) 19–26 17–21 14–23 12–21

VT VO2
(mL/min/kg) 12–15 9–12 10–14 8–11

Peak
Workload

(Watt)
110–132 102–125 90–144 73–130

VT Workload
(Watt) 50–62 22–54 53–69 36–50

VO2: oxygen consumption; VT: ventilatory threshold.

Our lowest values were measured in severe ME/CFS patients, which are lower than results
reported in the literature. It is therefore less likely that the more severely affected patients were
included in these previous studies. Further studies of exercise intolerance from severely affected
ME/CFS patients should improve our understandings of the true spectrum of disease severity.

Interestingly, with increasing severity, the percentage decrease in peak oxygen consumption from
day-1 to day-2 was not significantly different between mild, moderate and severe patients, whereas the
percentage decrease in peak workload from day-1 to day-2 was significantly different only between
mild and severe patients. The larger percentage decrease in workload at day-2 in severe ME/CFS
patients compared to mild and moderate ME/CFS patients, may indicate a more pronounced absence
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of recovery from day-1 as a measure of post-exertional malaise. This also needs to be confirmed in
larger prospective studies.

The change in Weber’s disability metric is an alternative validation of the clinical severity grading
from ICC. The increase in disability grading on day-2 versus day-1 supports the severity classification.
The concordance between the Weber disability metric and the ICC severity grading was not examined
as part of this study.

We included patients who reached a maximal clinical effort as judged by the supervising
cardiologist, even if the RER was below 1.1. Although an RER of less than 1.1 is often viewed as
indicating inadequate effort, patients with severely impaired exercise tolerance can develop skeletal
muscle exhaustion earlier than central hemodynamic and ventilatory factors become limiting. This in
turn interrupts exercise at peak respiratory exchange ratio values lower than 1.00 [40]. Metabolic skeletal
muscle abnormalities are present ME/CFS [6,41,42], and pain in those with co-morbid fibromyalgia can
also limit maximal exercise performance. In support of including those with maximal clinical effort but
an RER less than 1.1, we have recently shown that adults with ME/CFS with and without an RER of at
least 1.1 did not differ with regard to correlations between other measures of exercise, including the
physical activity subscale of the SF-36, peak oxygen consumption and the number of steps per day [43].
In those with a concomitant diagnosis of fibromyalgia the RER in that study was significantly lower
than in the ME/CFS patients without fibromyalgia; exercise in this subgroup was terminated due to
of muscle pain. The %peak VO2, the number of steps and the physical functioning scale were not
different between ME/CFS patients with and without fibromyalgia. The results of the current study are
consistent with the earlier report, and argue for including in ME/CFS studies those who meet criteria
for maximal effort as judged by a clinician even when the RER is less than 1.1. Excluding these patients
has the potential to underestimate the severity of the activity limitations in ME/CFS.

4.2. Limitations

First, we did not include a group of sedentary controls for comparison. Second, this was not a
prospective trial, as patients underwent the 2-day CPET protocol not only for clinical testing, but also
for security claim reasons or to examine the hypothesis that deconditioning accounted for the results.
Poor exercise results during testing and in daily life are often thought to be caused by deconditioning
rather than being the result of a disease with prominent disabilities. This may have led to inclusion bias.

5. Conclusions

This large 2-day CPET protocol study confirms and extends previous findings of the reduction
of various exercise variables in ME/CFS patients on day-2. This is the first study to demonstrate that
disease severity negatively influences exercise capacity in female ME/CFS patients, confirming that
deterioration in peak workload from day-1 to day-2 is largest in the severe ME/CFS patient group.
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Abstract: Persons living with myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) vary
widely in terms of the severity of their illness. It is estimated that of those living with ME/CFS
in the United States, about 385,000 are homebound. There is a need to know more about different
degrees of being homebound within this severely affected group. The current study examined
an international sample of 2138 study participants with ME/CFS, of whom 549 were severely
affected (operationalized as ‘Homebound’). A subsample of 89 very severely affected participants
(operationalized as ‘Homebound-bedridden’) was also examined. The findings showed a significant
association between severely and very severely affected participants within the post-exertional
malaise (PEM) symptom domain. The implications of these findings are discussed.

Keywords: ME/CFS; chronic fatigue syndrome; myalgic encephalomyelitis; illness severity; home-
bound; bedridden

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a debilitating
chronic illness that affects about 0.42% of the adult population [1]. Persons with this disease
experience diverse symptoms, including post-exertional malaise, cognitive impairment,
and unrefreshing sleep [2–4]. When compared to adults with conditions such as cancer,
stroke, schizophrenia, and renal failure, those with ME/CFS have reported a lower quality
of life [5]. Research has also found that persons with ME/CFS have a poorer prognosis
than those with a variety of other serious medical conditions [6].

Because those with ME/CFS vary significantly in their symptom presentation and
functional status, study participants have been classified according to four categories of
illness severity: (1) mild; (2) moderate; (3) severe; and (4) very severe [7–10]. Participants
classified as ‘mild’ (Grade 1) can work and complete domestic tasks, but are restricted in
leisure activities; participants classified as ‘moderate’ (Grade 2) are less mobile, restricted
in daily activities, and have stopped working; participants classified at ‘severe’ (Grade
3) can perform only minimal self-care tasks (e.g., face washing, teeth cleaning) and are
homebound; and finally, participants classified as ‘very severe’ (Grade 4) cannot complete
daily tasks without assistance and are often bedridden [8]. It is also possible for participants
to be classified as not homebound (‘mild’ or ‘moderate’), homebound (‘severe’), and
bedridden (‘very severe’).

It has been estimated that between 10–25% of persons with ME/CFS might be home-
bound as they are severely or very severely affected [11,12]. A recent review article of
21 studies examined findings from severely and very severely affected study participants
over the past two decades [13]. Most studies were limited by small samples of partici-
pants [14–18]. Out of the 21 studies identified by Strassheim and colleagues [13], only four
included samples of more than 70 severely or very severely affected participants [8,19–21].
Since the review published by Strassheim and colleagues [13], several other studies explor-
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ing illness severity in ME/CFS have been published [22–24], but in each investigation, the
number of participants classified as severely affected was also relatively small.

Among the studies on ME/CFS severity with larger samples, Cox and Findley [8]
administered surveys to 72 inpatients who were severely or very severely affected in
order to track their perceived activity level (at six-month intervals) and overall symptom
duration (in years). However, the survey did not measure dimensions of symptomatology.
Pheby and Faffron [19] surveyed 1104 study participants, of whom 124 were severely
affected, for the purpose of associating severe ME/CFS to pre-illness risk factors such as
occupation, personality type, and smoking or chemical exposure. Although several risk
factors for severe ME/CFS were identified (e.g., being a homemaker, exposure to chemicals
in the home), the instruments used to measure personality traits had not been validated
for persons with ME/CFS, raising concern among other researchers [21]. Additionally,
Friedberg and colleagues [20] enrolled 137 severely affected participants in a clinical trial
to access the efficacy of fatigue self-management (as opposed to treatment at a clinic), and
suggested that self-management might benefit those who are homebound.

Another study that examined a larger sample [21] compared severely affected partici-
pants (n = 128) to non-severely affected participants (n = 409) using a validated measure of
ME/CFS symptomatology [25]. The study found that those who were severely affected
(operationalized as homebound) reported significantly higher scores for 35 out of 54 symp-
toms. Furthermore, the study compared participants’ functional status and found that
homebound participants reported higher levels of bodily pain and lower levels of physical
and social functioning than non-homebound participants.

Nonetheless, the findings presented by Pendergrast and colleagues [21] did not at-
tempt to determine which symptoms were the most predictive of a participant being
homebound. In addition, that study did not differentiate those who were homebound and
bedridden from those who were homebound but not bedridden. The current study exam-
ined predictors of homebound versus not homebound status in participants with ME/CFS,
and in a follow up analysis, examined predictors of participants being homebound but not
bedridden versus homebound and bedridden.

2. Materials and Methods

2.1. Participants

The dataset for the current study was aggregated across several international samples
as described below.

DePaul sample. An international convenience sample of adults who self-identified as
having ME/CFS was collected by investigators at DePaul University. Eligible participants
were those at least 18 years of age with a current self-reported and diagnosis of CFS or
ME. The sample included 210 participants, of which 83.7% were female. The mean age of
participants was 52.1 years (SD = 11.2). Most of the participants (74.2%) had completed at
least a standard college degree.

BioBank 2016 sample. Collected by the Solve ME/CFS Initiative (https://solvecfs.org),
the BioBank sample included participants recruited by physicians who specialized in
diagnosing ME/CFS. Following exclusion due to missing data, the final sample consisted
of 492 participants. In total, 77.3% of the sample was female with a mean age of 54.6 years
(SD = 12.0). Seventy percent of participants had completed at least a standard college
degree.

Newcastle sample. Participants from the Newcastle sample were those referred to the
Newcastle-upon-Tyne Royal Victoria Infirmary clinic for a medical assessment due to a
suspected diagnosis of CFS. Following exclusions due to missing data, the final sample
consisted of 85 participants. The majority of the participants were female (80.0%) with
a mean age of 45.9 years (SD = 13.5). Fifty percent of the sample had obtained at least a
standard college degree.

Norway 1 sample. Participants from the Norway 1 sample were recruited from
southern Norway, and were contacted via healthcare professionals, ME/CFS organizations,
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and the waiting list for a ME/CFS education program. Participants were required to be
at least 18 years of age with a diagnosis of ME/CFS by a physician or medical specialist.
Following exclusion due to incomplete data, the final sample consisted of 168 participants.
Most participants (87.4%) were female with a mean age of 43.5 years (SD = 11.8). Just over
half (50.6%) of the sample had completed at least a standard college degree.

Norway 2 sample. Participants from the Norway 2 sample were recruited from
two sites: an inpatient medical ward for severely ill patients, and an outpatient clinic
at a multidisciplinary ME/CFS center. Eligible participants were those between 18 and
65 years of age, who were able to read and write in Norwegian. Participants underwent a
comprehensive medical history and examination conducted by an experienced physician
and a psychologist. Following exclusion due to incomplete data, the final sample consisted
of 51 participants. Most of the of participants (82.4%) were female with a mean age of
35.8 years (SD = 11.9). Approximately 39.2% of the sample had completed at least a
standard college degree.

Norway 3 sample. Participants from the Norway 3 sample were recruited while at-
tending a specialist ME/CFS tertiary care center. Eligible participants were those examined
by an experienced physician and determined to meet the Canadian Consensus criteria for
ME/CFS [3]. Participants were required to be between 18 and 65 years of age. Following
exclusion due to incomplete data, the final sample consisted of 167 participants. The
majority of the sample (82.0%) was female with a mean age of 38.7 years (SD = 11.2). Over
half of participants (57.5%) had received at least a standard college degree.

Chronic Illness sample. The Chronic Illness respondents were from a convenience
sample of adults living with chronic illnesses, including ME/CFS, collected by investiga-
tors at DePaul University [26]. Participants were recruited online using support groups,
research forums, and social media platforms. Following the exclusion of participants due to
missing data, the final sample consisted of 324 participants with a self-reported diagnosis of
ME/CFS. Most of the sample (88.1%) was female with a mean age of 50.1 years (SD = 13.5).
Most of the participants (70.9%) had completed at least a standard college degree.

Japan sample. Participants from the Japan sample were recruited from the ME
Japan Association (https://mecfsjapan.com) and affiliated physician clinics specializing in
ME/CFS. In total, 111 were included in the present study following exclusionary proce-
dures due to incomplete data. Much of the sample (79.1%) were female with a mean age
of 46.4 years (SD = 13.3). A little over half of the sample (52.7%) had completed at least a
standard college degree.

Spain sample. Participants from the Spain sample were recruited from a tertiary
referral center in Barcelona, Spain by a specialist physician with experience diagnosing
ME/CFS. Eligible participants were required to be at least 18 years of age and meet the 1994
Fukuda case definition for CFS [2]. In total, 182 participants were included in the present
study following exclusionary procedures due to incomplete data. Most of the sample
(85.7%) was female with a mean age of 50.4 years (SD = 8.7), and 14.8% of participants had
completed a least a standard college degree.

Amsterdam sample. Participants from the Amsterdam sample were selected from an
outpatient clinic in the Netherlands (the CFS Medical Center in Amsterdam). Following
exclusion due to incomplete data, the final sample consisted of 348 participants, all with
physician report of ME/CFS diagnosis. Much of the sample (77.9%) was female with a
mean age of 37.1 years (SD = 11.5). Under half of the participants (41.4%) had obtained at
least a standard college degree.

2.2. Measures

The DePaul Symptom Questionnaire. Participants across all datasets completed the
DePaul Symptom Questionnaire [25], a 54-item self-report measure of ME/CFS symp-
tomatology. Participants were asked to rate the frequency of each symptom over the past
six months on a five-point Likert scale with 0 = none of the time, 1 = a little of the time,
2 = about half the time, 3 = most of the time, and 4 = all of the time. Likewise, participants
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were asked to rate the severity of each symptom over the past six months on a similar scale
with 0 = symptom not present, 1 = mild, 2 = moderate, 3 = severe, and 4 = very severe.
All frequency and severity scores were standardized to a 100-point scale. Furthermore,
the frequency and severity scores for each symptom were averaged to create a composite
score, where higher scores indicated worse symptoms. These item composite scores were
averaged, resulting in eight standardized symptom domain scores: (1) sleep dysfunction;
(2) post-exertional malaise (PEM); (3) neurocognitive dysfunction; (4) immune dysfunction;
(5) neuroendocrine dysfunction; (6) pain; (7) gastro-intestinal distress; and (8) orthostatic
intolerance [25].

The DSQ-1 has shown good test-retest reliability among persons with ME/CFS and
controls [27] and yielded valid, clinically useful results [28,29]. The DSQ-1 is available in
the shared library of Research Electronic Data Capture (REDCap) [30,31] hosted at DePaul
University. The full questionnaire can be viewed here: https://redcap.is.depaul.edu/
surveys/?s=tRxytSPVVw.

Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36 or RAND Ques-
tionnaire). Participants also completed the RAND 36-Item Short-Form Health Survey
(SF-36) [32], a self-report measure assessing the impact of health outcomes on physical and
mental functioning across eight domains: (1) physical functioning; (2) bodily pain; (3) role
physical (limitations due to physical health problems); (4) role emotional (role limitations
due to personal or emotional problems); (5) mental health; (6) social functioning; (7) vitality;
and (8) general health. All domains are measured on 100-point scales, where higher scores
indicate better health functioning.

The SF-36 has produced short- and long-term results that are psychometrically sta-
ble [33], has demonstrated strong internal consistency and good discriminant validity [34],
and has shown utility across multiple illness groups [35], including fatiguing illnesses such
as ME/CFS [36].

2.3. Illness Severity Status

Homebound versus Not Homebound. The DSQ-1 includes an item that asks partici-
pants to describe their fatigue/energy related illness over the past six months. Those who
responded affirmatively to one of the following items were classified as ‘Homebound:’
“I am not able to work or do anything, and I am bedridden”; “I can walk around the
house, but I cannot do light housework.” Participants who responded affirmatively to any
of the remaining items were classified as ‘Not homebound’: “I can do light housework,
but I cannot work part-time”; “I can only work part-time at work or on some family re-
sponsibilities”; “I can work full-time, but I have no energy left for anything else”; and “I
can work full-time and finish some family responsibilities, but I have no energy left for
anything else” [25]. The group classified as ‘Homebound’ constituted 25.7% of the total
sample (549 out of 2138). Although it is possible that some who indicated that they can
do light housework but cannot work part-time are actually homebound, we decided to
conservatively classify them as not homebound as it is at least conceivable that some within
this group were able to engage in some activities outside their houses.

Bedridden versus Not Bedridden. Among those who were classified as ‘Homebound,’
we created two subcategories: ‘Homebound-bedridden’ and ‘Homebound-not bedridden’.
Participants who selected “I am not able to work or do anything, and I am bedridden”
were classified as ‘Homebound-bedridden,’ whereas participants who selected “I can walk
around the house, but I cannot do light housework” were classified as ‘Homebound-not
bedridden’. The group classified as ‘Homebound-bedridden’ comprised 16.2% of the
original ‘Homebound’ group (89 out of 549) and the ‘Homebound-not bedridden’ group
represented the remaining 83.8% (460 out of 549).

2.4. Statistical Procedure

Demographics. Chi-squared tests were conducted to determine if significant dif-
ferences were present for demographic characteristics (gender, educational status, and
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marital status) across severity classifications. Independent samples t-tests were conducted
to determine if significant differences in age were present. Variables which indicated the
presence of demographic heterogeneity were included in base logistic regression models.
These models were developed for two severity analyses (‘Homebound’ compared to ‘Not
homebound’ and ‘Homebound-bedridden’ compared to ‘Homebound-not bedridden’).

Binary logistical regression. The criterion variable for our first analysis was ‘Home-
bound’ status compared to ‘Not homebound’ status, whereas the criterion variable for
our second analysis was ‘Homebound-bedridden’ status compared to ‘Homebound-not
bedridden’ status. Using a top-down analytic approach, we performed binary logistical
regressions on the DSQ-1 and SF-36 domains, where each DSQ-1 domain represented a
linear combination of individual symptom items [25]. To reduce chance findings with so
many potential comparisons, we initially focused on DSQ-1 domains, and if significance
was found within a domain, symptom items within those domains were examined in a
later step. This multi-step process for variable selection [37] was chosen to facilitate an
efficient analysis of the DSQ-1’s extensive symptom inventory (54 items).

The demographic base models were used when testing the DSQ-1 and SF-36 domains,
with each domain being tested individually (Step 1). Domains that were observed to be
statistically significant in predicting severity status were entered into a forward stepwise
selection procedure using likelihood ratio tests (Step 2).

If a statistically significant domain was identified in the forward stepwise procedure,
we tested the domain’s component symptom scores individually with the demographic
base model and all statistically significant SF-36 domains (Step 3). In the development
of the final models, those symptoms that were found to be statistically significant were
entered into another forward stepwise selection procedure based on likelihood ratio tests
(Step 4). IBM SPSS Statistics version 25 was used for all analyses [38].

In summary, rather than utilizing a statistical approach similar to Pendargrast and
colleagues [21] to detect mean differences in specific symptoms in our ME/CFS severity
groups, our iterative regression process specified two a priori group comparisons that were
of interest (i.e., ‘Homebound’ versus ‘Not homebound’ and ‘Homebound-bedridden’ ver-
sus ‘Homebound-not bedridden’). In preliminary work, we did find significant differences
in symptoms and functionality between the three groups of participants, but our intent in
the current study was to investigate two sets of comparisons among the illness severity
groups.

3. Results

3.1. Demographics

Table 1 shows the demographic characteristics of the ‘Homebound’ versus ‘Not home-
bound’ groups. Statistical differences were observed in gender [χ2 (1, 2, 112) = 13.07,
p < 0.001] and educational status [χ2 (1, 2, 106) = 15.71, p < 0.001]. The ‘Homebound’ group
compared to the ‘Not homebound’ group had a smaller percentage of male participants
(13.0% compared to 19.9%) and a smaller percentage of participants who had completed at
least a standard college degree (48.9% compared to 58.7%). Based on these findings, subse-
quent regression analysis of the ‘Homebound’ group compared to the ‘Not homebound’
group was adjusted for gender and educational status.

Additionally, Table 1 shows the demographic characteristics for two sub-divisions
of the ‘Homebound’ group: ‘Homebound-not bedridden’ and ‘Homebound-bedridden’.
Significant differences were observed in age [t(526) = −6.79, p < 0.001] and marital status
[χ2 (1, 539) = 4.63, p = 0.031]. The ‘Homebound-bedridden’ group was significantly
younger than the ‘Homebound-not bedridden’ group (mean ages were 37.5 and 48.3,
respectively) and fewer participants were married (40.9% compared to 53.4%). Subsequent
regression analysis of the ‘Homebound-bedridden’ group compared to the ‘Homebound-
not bedridden’ group was adjusted for age and marital status.

115



Healthcare 2021, 9, 106

Table 1. Demographic characteristics.

Total Sample Size (n = 2138) Homebound (n = 549)

Characteristics Homebound Not Homebound p Bedridden Not Bedridden p

(n = 549) (n = 1589) (n = 89) (n = 460)
M (SD) M (SD) M (SD) M (SD)

Age 46.6 (14.0) 47.2 (13.5) 0.393 37.5 (12.1) 48.3 (13.7) <0.001

% (n) % (n) % (n) % (n)

Gender <0.001 0.111
Male 13.0 (70) 19.9 (313) 18.2 (16) 11.9 (54)

Female 87.0 (470) 80.1 (1259) 81.8 (72) 88.1 (398)

Education <0.001 0.811
At least a standard college degree 48.9 (265) 58.7 (918) 47.7 (42) 49.1 (223)

Less than a standard college degree 51.1 (277) 41.3 (646) 52.3 (46) 50.9 (231)

Marital 0.071 0.031
Married 51.4 (277) 55.9 (875) 40.9 (36) 53.4 (241)

Not married 48.6 (262) 44.1 (691) 59.1 (52) 46.6 (210)

3.2. Homebound Status

Table 2 (Step 1) shows the regression results for each DSQ-1 and SF-36 domain,
tested individually and adjusted for gender and educational status. Every SF-36 and
DSQ-1 domain was found to be a statistically significant predictor of ‘Homebound’ status.
Table 2 (Step 2) shows the results of a forward stepwise selection procedure of statistically
significant predictors from Step 1. Regarding the DSQ-1 domains, more severe scores
in the PEM domain increased the odds of a participant being ‘Homebound’ [odds ratio
(OR) = 1.034, 95% CI, (1.025, 1.044)]; no other DSQ-1 domains were found to be statistically
significant. Regarding the SF-36 domains, higher levels of physical functioning and social
functioning decreased the odds of a participant being ‘Homebound’ [OR = 0.957, 95% CI,
(0.950, 0.965); OR = 0.980, 95% CI, (0.974, 0.987)].

Table 2 (Step 3) shows regression results for every symptom that constitutes the PEM
domain, tested individually and adjusted for demographics, physical functioning, and
social functioning. “Dead, heavy feeling after starting to exercise,” “next day soreness or
fatigue after non-strenuous, everyday activity,” “mentally tired after the slightest effort,”
“minimum exercise makes you physically tired,” and “physically drained or sick after
mild activity” were found to be statistically significant predictors of ‘Homebound’ status;
“muscle weakness” was not a significant predictor. Table 2 (Step 4) shows the results
of a second forward stepwise selection of statistically significant predictors from Step
3, adjusted for gender, educational status, physical functioning, and social functioning.
Regarding the symptoms, more severe scores for “next day soreness or fatigue after non-
strenuous, everyday activity” and “physically drained or sick after mild activity” both
increased the odds of a participant being ‘Homebound’ [OR = 1.016, 95% CI, (1.008, 1.025);
OR = 1.024, 95% CI, (1.015, 1.032)]; no other symptoms were statistically significant.

3.3. Bedridden Status

Table 2 (Step 1) shows the regression results for each DSQ-1 and SF-36 domain,
tested individually and adjusted for age and marital status. The PEM and neurocognitive
dysfunction domains were the only statistically significant predictors of a participant being
‘Homebound-bedridden’. Table 2 (Step 2) shows the results of a forward stepwise selection
operation of statistically significant domain scores from Step 1 (PEM and neurocognitive
dysfunction), adjusted for age and marital status. The only statistically significant domain
was PEM, where more severe scores decreased the odds of a participant being ‘Homebound-
bedridden’ (compared to ‘Homebound-not bedridden’) [OR = 0.974, 95% CI, (0.959, 0.989)].
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Table 2. Binary logistic regressions predicting ‘Homebound’ status compared to ‘Not homebound’
status and ‘Homebound-bedridden status compared to ‘Homebound-not bedridden’ status.

Homebound a Bedridden b

Iteration e b (95% CI) e b (95% CI)

Step 1
DSQ-1 domain

Sleep 1.028 (1.022, 1.033) 1.005 (0.992, 1.017)
PEM 1.071 (1.063, 1.080) 0.974 (0.959, 0.989)

Neurocognitive 1.028 (1.022, 1.033) 0.985 (0.975, 0.997)
Immune 1.028 (1.021, 1.033) 0.998 (0.986, 1.010)

Neuroendocrine 1.015 (1.010, 1.019) 0.989 (0.978, 1.000)
Pain 1.018 (1.014, 1.022) 0.993 (0.984, 1.002)

Gastro-intestinal 1.012 (1.009, 1.016) 0.998 (0.989, 1.007)
Orthostatic 1.033 (1.027, 1.038) 0.993 (0.982, 1.005)

SF-36 domain
Physical functioning 0.935 (0.929, 0.942) 1.000 (0.987, 1.014)

Role physical 0.965 (0.952, 0.978) 0.986 (0.951, 1.022)
Bodily pain 0.970 (0.964, 0.975) 1.001 (0.991, 1.012)

General health 0.967 (0.960, 0.974) 0.999 (0.982, 1.016)
Vitality 0.964 (0.957, 0.972) 1.006 (0.988, 1.026)

Social functioning 0.956 (0.950, 0.962) 1.004 (0.992, 1.017)
Role emotional 0.996 (0.994, 0.998) 1.003 (0.997, 1.008)
Mental health 0.988 (0.983, 0.993) 0.996 (0.985, 1.007)

Step 2
Domain

Age - 0.937 (0.918, 0.956)
Marital status - 0.802 (0.480, 1.339)

Gender 0.778 (0.612, 0.988) -
Grade 0.841 (0.597, 1.186) -
PEM 1.034 (1.025, 1.044) 0.974 (0.959, 0.989)

Physical functioning 0.957 (0.950, 0.965) -
Social functioning 0.980 (0.974, 0.987) -

Step 3
DSQ-1 Symptom

Heavy feeling 1.007 (1.002, 1.012) 0.988 (0.979, 0.997)
Soreness after activities 1.029 (1.021, 1.036) 0.979 (0.966, 0.992)

Mentally tired 1.013 (1.007, 1.018) 0.989 (0.978, 1.000)
Minimum exercise 1.027 (1.018, 1.034) 0.975 (0.962, 0.988)

Feeling drained 1.032 (1.024, 1.040) 0.977 (0.963, 0.989)
Muscle weakness 1.003 (0.998, 1.008) 0.997 (0.988, 1.006)

Step 4
Variable

Age - 0.936 (0.917, 0.955)
Marital status - 0.767 (0.453, 1.299)

Grade 0.813 (0.637, 1.038) -
Gender 0.880 (0.620, 1.250) -

Minimum exercise - 0.974 (0.961, 0.988)
Soreness after activities 1.016 (1.008, 1.025) -

Feeling drained 1.024 (1.015, 1.032) -
Physical functioning 0.955 (0.948, 0.963) -

Social functioning 0.985 (0.978, 0.992) -
a ‘Homebound’ compared to ‘Not homebound, b ‘Homebound-bedridden’ compared to ‘Homebound-not bedrid-
den’.

Table 2 (Step 3) shows regression results for every symptom that constitutes the PEM
domain, tested individually and adjusted for age and marital status. “Dead, heavy feeling
after starting to exercise,” “next day soreness or fatigue after non-strenuous, everyday
activity,” “minimum exercise makes you physically tired,” and “physically drained or
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sick after mild activity” were all significant predictors of a participant being ‘Homebound-
bedridden’; “mentally tired after the slightest effort” and “muscle weakness” were not
significant. Table 2 (Step 4) shows the results of another forward stepwise selection opera-
tion of statistically significant predictors from Step 3, adjusted for age and marital status.
Regarding the symptoms, more severe scores for “minimum exercise makes you physically
tired” decreased the odds of a participant being ‘Homebound-bedridden’ (compared to
‘Homebound-not bedridden’) [OR = 0.974, 95% CI, (0.961, 0.988)]; no other symptoms were
statistically significant.

4. Discussion

The findings of the current study indicated that PEM, social functioning, and physical
functioning were significant predictors of a participant with ME/CFS being ‘Homebound’
(compared to ‘Not homebound’). Among symptom items in the DSQ-1 PEM domain,
“next day soreness or fatigue after non-strenuous, everyday activity” and “physically
drained or sick after mild activity” were the strongest predictors of ‘Homebound’ status.
These predictive results were consistent with the mean comparisons reported by Pender-
grast and colleagues [21]. Moreover, the unique aspect of our study was subdividing the
‘Homebound’ group into two subgroups: ‘Homebound-bedridden’ and ‘Homebound-not
bedridden. We found that higher symptom scores in the PEM domain decreased the
odds of a participant being ‘Homebound-bedridden’ (versus ‘Homebound-not bedrid-
den’). Among the PEM symptom items, “minimum exercise makes you physically tired”
significantly decreased the odds of a participant being ‘Homebound-bedridden.

Although several studies have mentioned the need for research that differentiates those
with ME/CFS at varying levels of illness severity [3,8,39], existing research has focused on
differences between participants who are severely and moderately affected [16–18,20–24]
but not severely and very severely affected. While the illness severity gradation (i.e., mild,
moderate, severe, very severe) proposed by Cox and Findley [8] describes differences
between those who are severely affected (homebound) and those who are very severely
affected (bedridden) in terms of symptom presentation (e.g., those who are bedridden
might be sensitive to noise and light), their distinctions lacked an empirical foundation.

According to our findings, participants who were ‘Homebound’ (compared to par-
ticipants who were ‘Not homebound’) were at increased odds of being less physically
and socially functional, as well as exhibiting PEM symptomology, where “next day sore-
ness or fatigue after non-strenuous, everyday activity” and “physically drained or sick
after mild activity” had the strongest effect among the PEM items tested at Step 4. In-
versely, participants who were ‘Homebound-bedridden (compared to participants who
were ‘Homebound-not bedridden’) were at decreased odds of exhibiting PEM sympto-
mology, where “minimum exercise makes you physically tired” had the strongest effect at
Step 4. These findings can be explained by the fact that participants who are bedridden
(very severely affected) have fewer opportunities to engage in activities. For example, if a
severely affected ‘Homebound-not bedridden’ participant with ME/CFS is expending sig-
nificant amounts of their limited energy around their household, they may risk triggering
more PEM symptoms than very severely affected ‘Homebound-bedridden’ participants
who are less active. Indeed, when we compared the ‘Homebound-bedridden’ group to the
‘Homebound-not bedridden’ group at Step 3 using the component symptoms within the
PEM domain, we found that symptoms involving activity such as “dead, heavy feeling
after starting to exercise,” “next day soreness or fatigue after non-strenuous, everyday
activity,” “minimum exercise makes you physically tired,” and “physically drained or sick
after mild activity” were statistically significant, whereas symptoms that did not explicitly
involve activity, such as “mentally tired after the slightest effort” and “muscle weakness,”
were not statistically significant, which could mean that PEM triggered by mental exertion
is experienced more evenly between the two groups. These findings suggest that treatment
programs targeting persons who are homebound with ME/CFS should account for the
heterogeneity of this population (i.e., bedridden and not bedridden). The symptomological
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differences identified in our study highlight the need for treatment programs that are
tailored for two subgroups.

Of interest, the proportion of participants we classified as severely affected (25.7%,
549/2138) matched estimates offered by ME/CFS advocacy groups [11,12]. A recent
study [40] estimated that 1.5 million persons suffer from ME/CFS in the United States.
If 25.7% of those with ME/CFS are not able to leave their homes, there may be as many
as 385,000 persons in the US who are homebound due to ME/CFS. Furthermore, our
study found that 16.2% (89/549) of those who were homebound with ME/CFS were also
bedridden, which equates to roughly 62,000 persons in the US. These estimates indicate a
serious public health problem, as many who are homebound or bedridden due to ME/CFS
may lack access to the healthcare system. Providing this group with adequate services
will require attention and resources at many levels (e.g., research, treatment, and policy-
making). We maintain that a crucial first step is to focus research on those who are severely
and very severely affected, which will require methods that are sensitive to the needs of
this population [39].

The current study had two limitations. First, the total sample (n = 2138) was aggregated
from multiple sources, so there were inconsistencies in terms of participant recruitment
and assessment. While a number of sources recruited participants who had complete a full
medical review (e.g., Norway 1–3 samples, Spain sample), others allowed participants to
self-report their medical diagnosis (e.g., DePaul sample, Chronic Illness sample). Second,
our study used a variety of case ascertainment methods from recruitment using the internet
to tertiary care settings, but such methods might have also increased the generalizability of
the findings.

Our study found that participants who reported worse symptoms in the PEM do-
main [25] and less physical and social functioning [32] were at increased odds of being
‘Homebound’ (compared to ‘Not homebound’). Among participants who were classified as
‘Homebound,’ those who reported worse symptoms in the PEM domain were at decreased
odds of being ‘Homebound-bedridden’ (compared to ‘Homebound-not bedridden’). We
hypothesized that for participants who are ‘Homebound,’ those who are ‘Homebound-
bedridden’ may experience less PEM symptomology because they are expending less
energy. Based on the proportion of participants who were ‘Homebound’ in our study, we
estimate that as many as 385,000 persons with ME/CFS are homebound in the United
States. There is a pressing need to find ways of providing services to this under-resourced
group.
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Abstract: Fatigue can accompany various diseases; however, fatigue itself is a key symptom for
patients with chronic fatigue syndrome (CFS). Due to the absence of biological parameters for
the diagnosis and severity of CFS, the assessment tool for the degree of fatigue is very important.
This study aims to verify the reliability and validity of the modified Korean version of the Chalder
Fatigue Scale (mKCFQ11). This study was performed using data from 97 participants (Male: 37,
Female: 60) enrolled in a clinical trial for an intervention of CFS. The analyses of the coefficient
between the mKCFQ11 score and the Fatigue Severity Scale (FSS), the Visual Analogue Scale (VAS) or
the 36-item Short-Form Health Survey (SF-36) at two time points (baseline and 12 weeks) as well
as their changed values were conducted. The mKCFQ11 showed strong reliability, as evidenced by
the Cronbach’s alpha coefficient of 0.967 for the whole item and two subclasses (0.963 for physical
and 0.958 for mental fatigue) along with the suitable validity of the mKCFQ11 structure shown by
the principal component analysis. The mKCFQ11 scores also strongly correlated (higher than 0.7)
with the VAS, FSS and SF-36 on all data from baseline and 12 weeks and changed values. This study
demonstrated the clinical usefulness of the mKCFQ11 instrument, particularly in assessing the
severity of fatigue and the evaluation of treatments for patients suffering from CFS.

Keywords: chronic fatigue syndrome; chalder fatigue scale; visual analogue scale; fatigue
severity scale

1. Introduction

Fatigue is a subjective complaint commonly experienced by the general population during their
lifetimes, with an approximate 30–50% point prevalence [1]. Unlike acute fatigue, which disappears
after resting or treatment of the causative diseases, uncontrolled chronic fatigue substantially impairs
the health-related quality of life [2]. In particular, chronic fatigue syndrome (CFS), a typical medically
unexplained chronic fatigue, is a debilitating illness that results in the unemployment of half of patients
with CFS and a risk of suicide approximately seven-fold higher than that of healthy controls [3,4].

Although many findings have been achieved from diverse aspects, including the nervous system,
endocrine system, immune system, metabolomics, and gut microbiota, no universally accepted etiology,
pathophysiology, diagnosis, or treatment for CFS exists [5]. Accordingly, both physicians and patients
encounter many difficulties in the management of this disorder and communication with each other [6].
The diagnosis of certain disorders and the assessment of their severity are fundamental steps in
treatment processes. For the diagnosis of CFS, physicians have adapted case definitions or diagnostic
criteria such as the Fukuda definition in 1994 by the Centers for Disease Control and Prevention (CDC)
or the criteria by Institute of Medicine (IOM) in 2015 [7,8]. These tools have been developed depending
upon the clinical features.
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In general, objective measurement of fatigue is very important for patient management as well as
assessment of the intervention efficacy for fatigue-related disorders [9]. Since the diagnosis of CFS and its
categorization of illness status rely on self-reporting consultation, an accurate quantification of fatigue
severity and its associated symptoms is vital, especially for patients with CFS [10]. To date, many severity
scales have been developed based on patient-reported outcomes (PROs) for CFS patients, such as the
Visual Analogue Scale (VAS), Fatigue Severity Scale (FSS), Multidimensional Fatigue Inventory (MFI),
Chalder Fatigue Scale (CFQ), and Fibromyalgia and Chronic Fatigue Syndrome Rating Scale (FibroFatigue
scale) [11–13]. Most of these instruments, however, have limitations, including a lack of specificity for CFS
compared to other fatigue-inducing disorders, such as primary depression [14].

Among many fatigue-measuring scales, one of the most commonly used is the CFQ, which was
developed in 1993 [12]. The CFQ consists of 11 easily applicable self-rating items for two domains
of physical and mental fatigue, which could clearly discriminate patients with CFS from a healthy
control [15]. This instrument has been well adapted in studies not only for clinical features of patients
with CFS but also for evaluations of interventions, such as rehabilitative therapies [16,17]. The Korean
version of the CFQ (K-CFQ) was also validated using healthy subjects, Korean graduate students [18].
The CFQ was initially developed as a four-point scale that compares to the “usual” status, and thus, it is
difficult to measure the change in fatigue severity for certain periods. Therefore, we slightly modified
it into a 10-point Likert scale (between normal and worst status) to describe their illness condition
after treatment, called the Modified Korean Version of the Chalder Fatigue Scale (mKCFQ11). We have
adapted the mKCFQ11 as a primary measurement in clinical trials using herb-derived therapeutics in
both patients with idiopathic chronic fatigue (ICF) and CFS [19,20].

Although this modified scale has been well applied, its reliability and validity have not yet been
assessed. The present study thus aims to verify the reliability and validity of the mKCFQ11.

2. Materials and Methods

2.1. Study Population and Data Source

The study population comprised 97 patients with CFS (37 males and 60 female) between the ages
of 18 and 65 years (mean age 39.6 ± 10.0 years) who were enrolled in a phase 2 trial conducted in two
hospitals (Daejeon Korean Medicine Hospital of Daejeon University and Daejeon St. Mary’s Hospital
of the Catholic University of South Korea) from December 2016 to November 2017 [20]. All participants
met the 1994 Fukuda CFS definition, which requires clinically evaluated, unexplained, persistent,
or relapsing chronic fatigue [7]. The exclusion criteria were subjects who suffered from other illnesses
that induced chronic fatigue within the past 6 months, such as anemia, liver, kidney, and thyroid
dysfunction, depression and anxiety disorders.

The data resource for this validation study was from the above phase 2, randomized,
placebo-controlled trial of Myelophil (a standardized anti-fatigue herbal agent). This trial was
designed to primarily determine the efficacy of Myelophil using the changes in the CFQ-based fatigue
scores between baseline and 12 weeks of treatment. In addition, this trial had another purpose to
verify the reliability and validity of the mKCFQ11 for use in trial 3; thus, we used the mKCFQ11
data at two time points and its changes regardless of the allocation of participants. Two well-known
fatigue instruments, the VAS and the FSS, and the 36-item short-form health survey (SF-36) as an
indicator of health-related quality of life (QoL) were used to calculate Pearson correlation coefficients
for the mKCFQ11.

2.2. Ethics Statement

The trial was implemented in accordance with ethical and safety guidelines upon the approval
of the Ministry of Food and Drug Safety (MFDS) in South Korea (Approval number 12354) and the
Institutional Review Board in two hospitals (approval number DJDSKH-17-DR-03 in Daejeon Korean
Medicine Hospital, DIRB-00139-3 in Daejeon St. Mary’s Hospital). This trial is registered at Clinical
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Research Information Service (CRIS) in Korea with identifier number KCT0002317, and an independent
medical monitor (by MEDICAL excellence) ensured the trial procedure according to the protocol and
maintaining the data. Data were independently analyzed by a medical statistics specialist.

2.3. Modified Korean Version of CFQ (mKCFQ11)

The original version of the CFQ consists of 11 items to determine the fatigue-related status by
comparing to the “usual” condition: “Less than usual”, “No more than usual”, “More than usual”,
and “Much more than usual”. However, the reference point (“usual”) made it difficult for Korean
patients to express their illness status, especially for patients with CFS due to the long-term duration of
this condition, which could be over 10 years, or the very frequent childhood diagnosis. Furthermore,
this “usual”-based comparison of illness condition at certain time points was not easily adapted to measure
the changed score of fatigue severity in clinical trials of intervention. Therefore, we slightly modified it
into a 10-point Likert scale as (0 = not at all to 9 = unbearably severe condition) for the same 11 questions
(physical fatigue questions 1st–7th items, and mental fatigue 8th–11th items, total score range 0–99).

Briefly, the English version of the CFQ11 questionnaire was independently translated into Korean by
two Korean specialists on CFS and a native English speaker proficient in Korean. Next, four specialists
reviewed the differences and merged them and then examined the practical performance of many patients
suffering from fatigue, including CFS. Based on the responder’s comments, specialists discussed and
completed the Korean version of the CFQ with 10-point Likert scale. After repeated tests of the patients
complaining of chronic fatigue, including CFS, and a pilot clinical trial for ICF [19], the final mKCFQ11
(Table 1) was determined and used as a primary measurement for the above trial [20].

Table 1. The mKCFQ11 and its component analysis.

Korean Questionnaire
Varimax Rotation

Factor 1 Factor 2

1. 당신이평소느끼는피로의정도는어떻습니까?
(Do you have problems with tiredness?) 0.852 0.255

2. 당신은어느정도의휴식이필요합니까?
(Do you need to rest more?) 0.859 0.294

3. 당신은어느정도의졸음을느끼십니까?
(Do you feel sleepy or drowsy?) 0.854 0.360

4. 당신은피로감때문에일을시작할때힘이듭니까?
(Do you have problems starting things?) 0.795 0.423

5. 당신은기운(기력)이없다고느끼십니까?
(Do you lack energy?) 0.810 0.469

6. 당신은근육의힘이약해졌다고느끼십니까?
(Do you have less strength in your muscles?) 0.727 0.473

7. 당신은허약해졌다고느끼십니까?
(Do you feel weak?) 0.768 0.469

8. 당신은일에대한집중력이떨어졌습니까?
(Do you have difficulties concentrating?) 0.551 0.748

9. 당신은명료하게생각하는것에어려움이있습니까?
(Do you make slips of the tongue when speaking?) 0.431 0.866

10. 당신은말할때적절한단어선택이어려운경우가있습니까?
(Do you find it more difficult to find the right word?) 0.258 0.908

11. 당신의기억력저하는없습니까?
(How is your memory?) 0.384 0.868

The modified Korean Version of the Chalder Fatigue Scale (mKCFQ11) is 10-point Likert scale (0 = ‘not at all’ to
9 = ‘unbearably severe condition’), while Chalder Fatigue Scale (CFQ) is 4-point scale (‘less than usual’, ‘no more
than usual’, ‘more than usual’ and ‘much more than usual’ for Q1 to Q10 and ‘better than usual’, ‘no worse than
usual’, ‘worse than usual’, and ‘much worse than usual’ for Q10).
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2.4. Fatigue Severity Scale (FSS)

The FSS is a 9-item self-report questionnaire to easily measure physical, social, or cognitive effects
of fatigue. This scale was developed in 1989 as a seven-point Likert scale (1 indicating “Strongly
disagree” to 7 representing “Strongly agree”, total score range 7–63) and was translated into Korean
previously and shown to be clinically useful for patients with fatigue [21,22].

2.5. Visual Analogue Scale (VAS)

The VAS was assessed by asking the participants to specify their level of overall discomfort from
CFS by indicating a position along a continuous 100 mm line between two end points. The left end
indicated “no exhaustion at all” while the right end indicated “complete exhaustion”, and the value
was then determined by measuring the length (mm) from the left end of the line [23].

2.6. The 36-Item Short-Form Health Survey (SF-36)

Health-related quality of life was measured using a 36-item short-form health survey (SF-36),
whose usefulness was confirmed in patients with CFS [24] and translated into the Korean version [25].
The SF-36 consists of eight scaled scores that broadly reflect two domains of physical and mental health
status. The total score range of each domain is a minimum of 0 (indicating “maximum disability”) to a
maximum of 100, representing “no disability”.

2.7. Statistical Analysis

All statistical analyses were performed using Predictive Analytics SoftWare (PASW) Statistics
(SPSS Inc., Chicago, IL, USA) for Windows. Two domains of mKCFQ11 (physical and mental) were
assessed for their internal consistency by using Cronbach’s alpha. Principal component analysis (PCA)
was performed to examine the mKCFQ11 factor structure; factors with eigen values of >1 was extracted.
The convergent validity of the total cognition score was tested using the Pearson correlation coefficients
with the FSS, VAS and SF-36. Differences between the fatigue groups were tested using the t-test and
one-way analysis of variance (ANOVA).

3. Discussion

The present study aimed to verify the reliability and validity of the mKCFQ11, a modified Korean
version of the Chalder Fatigue Scale, altered from a four-point scale comparing “usual” status to a
10-point Likert scale (between normal and worst status) was created. This modification was performed
because Korean patients with CFS described the difficulty of assessing their fatigue-associated severity
using the CFQ instrument, especially in comparison to the “usual”. In fact, most patients with CFS
have been diagnosed with the disease for many years of disease with fluctuating symptoms [26];
thus, they frequently hesitated in answering. The mKCFQ11 has been adapted well by participants,
in particular RCTs because they chose to describe their condition between “no fatigue” and ”unbearable
fatigue” at a certain period [20].

The reliability of the mKCFQ11 was strongly shown from the results using Cronbach’s alpha
coefficients. In general, Cronbach’s alpha values ≥ 0.7 are considered satisfactory [27], and the values
of mKCFQ11 were 0.967 for total fatigue and 0.963 and 0.958 for the subscales of physical and mental
fatigue. These internal consistencies of the mKCFQ11 were higher than those of the original English
version of the CFQ (total value of 0.92) using 361 patients with CFS in England [15] or the K-CFQ using
Korean graduate students (total value was 0.88, 0.87 for physical and 0.73 for mental fatigue) [18].
There must be differences in not only the language structure between English and Korean but also
cultural gaps, affecting the final results after translations of self-report measures [28]. When we
translated the CFQ, we therefore strictly reflected the initial meaning of each question but tried to
make them easy for the patients to understand via modification of the English phrases.
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The principal component analysis using the varimax rotation model demonstrated the suitable
validity of the mKCFQ1 structure composed of 11 question items with two subclasses of physical and
mental fatigue (Figure 1 and Tables 1 and 2). In addition, the mKCFQ11 was significantly correlated
with the VAS, FSS and SF-36 on three different data points from baseline and 12 weeks (Table 3).
These correlations were stronger at 12 weeks than at baseline, as anticipated, because the intervention
(Myelophil) showed positive effects on all scores of the mKCFQ11, FSS, VAS and SF-36 compared to
the control [20]. Furthermore, these strong correlations were repeated for the altered values of the
mKCFQ11 and others. The correlations between mKCFQ11 (total and subclasses of physical and
mental fatigue) and the FSS or VAS were higher than 0.7, which indicated the very strong associations
between the two fatigue scales [29]. FSS is a well-known fatigue measure that is specific for individuals
with CFS compared to those with multiple sclerosis or primary depression [30]. Among PRO-based
measurements, VAS is a simple technique to obtain continuous- and interval-level measurement data
and to reduce response-style biases of Likert-type scales [31]. Moreover, the correlation with the
SF-36 was relatively low compared to that with the FSS or VAS, which could be because the SF-36 is a
non-disease specific generic scale to assess health-related quality of life [32]. The RCT for Myelophil
measured the serum concentrations for oxidative and antioxidant parameters, and then the statistically
significant correlations with mKCFQ11 were observed only for total glutathione (GSH) contents,
tumor necrosis factor-α (TNF-α) and interferon-gamma (IFN-γ) on baseline and for the changed values
of reactive oxygen species (ROS) after 12 weeks of treatment (Supplementary Table S1).

Figure 1. Principal component analysis (PCA) of the mCFQ11 structure. PCA was conducted for
two-Figure 1. Q1 to Q7) and mental fatigue (factor 2, Q8 to Q11) based on covariance for a scale
reliability of 11 questions.
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Table 2. Principal component analysis after varimax rotation of the mKCFQ11.

N. of Subclass

Variance Explained Extraction of Sums of Squared Leading

Eigenvalue
%

Variance
%

Cumulative
Factor

Subclass
Factor 1

Subclass
Factor 2

1 8.3126 75.597 75.597
Total 8.32 1.072 1.066 9.692 85.288

3 0.387 3.514 88.803 % total of
variance

75.6 9.74 0.261 2.369 91.172
5 0.212 1.929 93.100

Questions

Q1
Q2
Q3
Q4
Q5
Q6
Q7

Q8
Q9
Q10
Q11

6 0.189 1.716 94.816
7 0.171 1.551 96.368

8 0.139 1.267 97.634
9 0.117 1.067 98.701
10 0.083 0.751 99.453 Interpretation Physical Mental
11 0.060 0.547 100.000

After varimax rotation of mKCFQ11, the number of subclasses was determined as initial Eigenvalue > 1.

Table 3. Correlation between the mKCFQ11 and the FSS, VAS or SF-36 on 0 and 12-week.

mKCFQ11 FSS VAS SF-36

0-week
Total 0.755 ** 0.732 ** −0.383 **

Physical 0.766 ** 0.777 ** −0.403 **
Mental 0.659 ** 0.608 ** −0.311 **

12-week
Total 0.859 ** 0.862 ** −0.698 **

Physical 0.825 ** 0.864 ** −0.672 **
Mental 0.812 ** 0.760 ** −0.672 **

Changes
between

0 and 12-week

Total 0.757 ** 0.860 ** −0.592 **
Physical 0.769 ** 0.887 ** −0.596 **
Mental 0.698 ** 0.761 ** −0.527 **

The mKCFQ11: Modified Korean Version of the Chalder Fatigue Scale, VAS: Visual Analogue Scale, FSS: Fatigue
Severity Scale, SF-36: 36-item Short-Form Health Survey. The statistical significance of correlation was presented as
** p < 0.001.

In the assessment of subjective complaint disorders such as CFS or chronic pain, disease-specific
PRO measures are the most important strategy to determine the treatment response because the patient is
the most important judge of whether changes are important or meaningful [33,34]. The Multidimensional
Fatigue Inventory (MFI-20) is another typical instrument used to assess fatigue severity in individuals
with CFS, and the reliability and validity of its Korean version (MFI-K) was recently compared to
the VAS and FSS [35]. The Cronbach’s alpha coefficient of the MFI-K was 0.88, and the correlation
coefficients with the VAS score (0.419) and the FSS score (0.635) were lower than that of the mKCFQ11.
On the other hand, regarding the appropriate selection of the participants with CFS for especially RCTs,
we would like to now recommend the combination of any diagnostic instrument such as CDC 1994 or
IOM diagnostic criteria and cut-off scores of severity using mKCFQ11 or MFI.

4. Results

4.1. General Characteristics

A total of 97 participants (37 males and 60 females) who had a median age of 40 years (range
21 to 64 years) and a mean body mass index (BMI) of 22.6 ± 2.6 were included. All measurement
scores for fatigue severity showed improvements at 12 weeks compared to at zero weeks, such as from
61.9 ± 15.5 to 37.7 ± 17.9 in the mKCFQ11, from 7.1 ± 1.7 to 4.3 ± 2.0 in the VAS, from 45.4 ± 9.8 to
32.3 ± 12.0 in the FSS, and 89.8 ± 15.8 to 101.2 ± 13.2 in the SF-36 (Table 4). These results were expected
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because nearly half of the participants (48 of 97) had taken an anti-fatigue herbal agent (Myelophil) for
12 weeks. There was no gender-related difference in score of mKCFQ11 (data not shown).

Table 4. Characteristics of the subjects and measurements.

Basic Characteristic Male Female Total

Number of subjects (%) 37 (37.8) 60 (62.8) 97 (100)
Median age (year, range) 42 (25 to 63) 39 (21 to 64) 40 (21 to 64)

Mean value of BMI (kg/m2) 24.1 ± 1.9 21.7 ± 2.6 22.6 ± 2.6

Measurement 0-week 12-week Change

mKCFQ11: Total 61.9 ± 15.5 37.7 ± 17.9 24.2 ± 20.5
Physical 42.3 ± 9.1 26.0 ± 11.7 16.3 ± 13.0
Mental 19.9 ± 7.3 11.9 ± 6.8 8.0 ± 8.2

VAS 7.1 ± 1.7 4.3 ± 2.0 2.8 ± 2.4
FSS 45.4 ± 9.8 32.3 ± 12.0 13.2 ± 13.2
SF-36 89.8 ± 15.8 101.2 ± 13.2 −11.4 ± 17.2

BMI: Body Mass Index, mKCFQ11: Modified Korean Version of the Chalder Fatigue Scale, VAS: Visual Analogue
Scale, FSS: Fatigue Severity Scale, SF-36: 36-item Short-Form Health Survey.

4.2. Internal Consistency

The Cronbach’s alpha coefficient of mKCFQ11 was 0.967. The internal consistencies of the two
subclasses were as follows: 0.963 for physical fatigue (Q1 to Q7) and 0.958 for mental fatigue (Q8 to Q11).
In the absence condition for each item, Cronbach’s alpha values were smaller than the values by the
all-existence condition, which indicates the internal consistency of all question items.

4.3. Structural Validity of the mKCFQ11

The result of principal component analysis (with a varimax rotation) showed the structural validity
of the mKCFQ11. Each question item was clustered together according to two subclasses and was
distinct from the other item (Figure 1 and Table 1). Two subclass factors explained 85.3% of the total
variance. Factor one explained 75.6% of the total variance and included all of the “Physical fatigue”
items (Q1 to Q7). Factor two explained 9.7% of the total variance and included all “Mental fatigue”
items (Q8 to Q11) (Table 2)

4.4. Convergent Validity with the VAS, FSS and SF-36

The mKCFQ11 had good convergent validity. The total mKCFQ11 score was significantly
correlated with the VAS, FSS and SF-36 at both baseline (zero weeks, p < 0.001) and 12 weeks (p < 0.001).
In addition, two subclasses (physical and mental fatigue) scores were also well correlated with the
scores, with statistical significance at both timepoints (except between mental fatigue and mental
SF-36 score at zero weeks, Table 3).

4.5. Convergent Validity of Changed Values with the VAS, FSS and SF-36

The changed values of the mKCFQ11 between zero weeks and 12 weeks were also significantly
correlated with those of VAS, FSS and SF-36 (p < 0.001). Moreover, the changes in the two subclasses
(physical and mental fatigue) scores were also significantly correlated with the VAS, FSS and SF-36 scores
(physical and mental SF-36, Table 3).

5. Conclusions

This study demonstrated the clinical usefulness of the mKCFQ11, particularly in assessing the
degree of fatigue and the changes in fatigue-related symptoms after treatment of patients with CFS.
However, further studies are required, especially regarding subjects with other fatigue disorders and
comparisons with an unmodified version of the CFQ.

129



Healthcare 2020, 8, 427

Supplementary Materials: The following are available online at http://www.mdpi.com/2227-9032/8/4/427/s1,
Table S1. Correlation between the mKCFQ11 biological parameters.

Author Contributions: Conceptualization, Y.-C.A. and C.-G.S.; methodology, validation, investigation, and data
curation, Y.-C.A.; writing—original draft preparation, J.-S.L.; writing—review and editing, C.-G.S.; supervision,
C.-G.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by the Ministry of Education, Science and Technology
(NRF-2018R1A6A1A03025221).

Conflicts of Interest: The authors declare no conflict of interest.

Ethical Statement: The study was conducted in accordance with ethical and safety guidelines upon the approval
of Ministry of Food and Drug Safety (MFDS) in South Korea (Approval number 12354) and the Institutional
Review Board in two hospitals (Approval number DJDSKH-17-DR-03 in Daejeon Korean Medicine Hospital,
DIRB-00139-3 in Daejeon St. Mary’s Hospital).

References

1. Van’t Leven, M.; Zielhuis, G.A.; van der Meer, J.W.; Verbeek, A.L.; Bleijenberg, G. Fatigue and chronic fatigue
syndrome-like complaints in the general population. Eur. J. Public Health 2010, 20, 251–257. [CrossRef]

2. Jorgensen, R. Chronic fatigue: An evolutionary concept analysis. J. Adv. Nurs. 2008, 63, 199–207. [CrossRef]
[PubMed]

3. Castro-Marrero, J.; Faro, M.; Zaragoza, M.C.; Aliste, L.; de Sevilla, T.F.; Alegre, J. Unemployment and work
disability in individuals with chronic fatigue syndrome/myalgic encephalomyelitis: A community-based
cross-sectional study from Spain. BMC Public Health 2019, 19, 840. [CrossRef] [PubMed]

4. Kapur, N.; Webb, R. Suicide risk in people with chronic fatigue syndrome. Lancet 2016, 387, 1596–1597.
[CrossRef]

5. Missailidis, D.; Annesley, S.J.; Fisher, P.R. Pathological mechanisms underlying myalgic
encephalomyelitis/Chronic fatigue syndrome. Diagnostics 2019, 9, 80. [CrossRef] [PubMed]

6. Deale, A.; Wessely, S. Patients’ perceptions of medical care in chronic fatigue syndrome. Soc. Sci. Med. 2001,
52, 1859–1864. [CrossRef]

7. Fukuda, K.; Straus, S.E.; Hickie, I.; Sharpe, M.C.; Dobbins, J.G.; Komaroff, A. The chronic fatigue syndrome:
A comprehensive approach to its definition and study. International Chronic Fatigue Syndrome Study Group.
Ann. Intern. Med. 1994, 121, 953–959. [CrossRef]

8. Beyond Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: Redefining an Illness. Mil. Med. 2015, 180,
721–723. [CrossRef]

9. Walters, S.J.; Stern, C.; Stephenson, M. Fatigue and measurement of fatigue: A scoping review protocol.
JBI Evid. Synth. 2019, 17, 261–266. [CrossRef]

10. Hardcastle, S.L.; Brenu, E.W.; Johnston, S.; Staines, D.; Marshall-Gradisnik, S. Severity scales for use in
primary health care to assess chronic fatigue syndrome/Myalgic encephalomyelitis. Health Care Women Int.
2016, 37, 671–686. [CrossRef]

11. Smets, E.M.; Garssen, B.; Bonke, B.; De Haes, J.C. The Multidimensional Fatigue Inventory (MFI) psychometric
qualities of an instrument to assess fatigue. J. Psychosom. Res. 1995, 39, 315–325. [CrossRef]

12. Chalder, T.; Berelowitz, G.; Pawlikowska, T.; Watts, L.; Wessely, S.; Wright, D.; Wallace, E.P. Development of
a fatigue scale. J. Psychosom. Res. 1993, 37, 147–153. [CrossRef]

13. Zachrisson, O.; Regland, B.; Jahreskog, M.; Kron, M.; Gottfries, C.G. A rating scale for fibromyalgia and
chronic fatigue syndrome (the FibroFatigue scale). J. Psychosom. Res. 2002, 52, 501–509. [CrossRef]

14. Jason, L.A.; Evans, M.; Brown, M.; Porter, N.; Brown, A.; Hunnell, J.; Anderson, V.; Lerch, A. Fatigue Scales
and Chronic Fatigue Syndrome: Issues of Sensitivity and Specificity. Disabil. Stud. Q. 2011, 31, 1375.
[CrossRef]

15. Cella, M.; Chalder, T. Measuring fatigue in clinical and community settings. J. Psychosom. Res. 2010, 69,
17–22. [CrossRef]

16. Slomko, J.; Newton, J.L.; Kujawski, S.; Tafil-Klawe, M.; Klawe, J.; Staines, D.; Marshall-Gradisnik, S.;
Zalewski, P. Prevalence and characteristics of chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME)
in Poland: A cross-sectional study. BMJ Open 2019, 9, e023955. [CrossRef]

17. Chalder, T.; Goldsmith, K.A.; White, P.D.; Sharpe, M.; Pickles, A.R. Rehabilitative therapies for chronic fatigue
syndrome: A secondary mediation analysis of the PACE trial. Lancet Psychiatry 2015, 2, 141–152. [CrossRef]

130



Healthcare 2020, 8, 427

18. Ha, H.; Jeong, D.; Hahm, B.J.; Shim, E.J. Cross-Cultural Validation of the Korean Version of the Chalder
Fatigue Scale. Int. J. Behav. Med. 2018, 25, 351–361. [CrossRef]

19. Cho, J.H.; Cho, C.K.; Shin, J.W.; Son, J.Y.; Kang, W.; Son, C.G. Myelophil, an extract mix of Astragali
Radix and Salviae Radix, ameliorates chronic fatigue: A randomised, double-blind, controlled pilot study.
Complement. Ther. Med. 2009, 17, 141–146. [CrossRef]

20. Joung, J.Y.; Lee, J.S.; Cho, J.H.; Lee, D.S.; Ahn, Y.C.; Son, C.G. The Efficacy and Safety of Myelophil, an Ethanol
Extract Mixture of Astragali Radix and Salviae Radix, for Chronic Fatigue Syndrome: A Randomized Clinical
Trial. Front. Pharmacol. 2019, 10, 991. [CrossRef]

21. Krupp, L.B.; LaRocca, N.G.; Muir-Nash, J.; Steinberg, A.D. The fatigue severity scale. Application to patients
with multiple sclerosis and systemic lupus erythematosus. Arch. Neurol. 1989, 46, 1121–1123. [CrossRef]

22. Chung, K.I.; Song, C.H. Clinical usefulness of fatigue severity scale for patients with fatigue, and anxiety or
depression. Korean J. Psychosom. Med. 2001, 9, 164–173.

23. Khanna, D.; Pope, J.E.; Khanna, P.P.; Maloney, M.; Samedi, N.; Norrie, D.; Ouimet, G.; Hays, R.D. The minimally
important difference for the fatigue visual analog scale in patients with rheumatoid arthritis followed in an
academic clinical practice. J. Rheumatol. 2008, 35, 2339–2343. [CrossRef]

24. Myers, C.; Wilks, D. Comparison of Euroqol EQ-5D and SF-36 in patients with chronic fatigue syndrome.
Qual. Life Res. 1999, 8, 9–16. [CrossRef]

25. Han, C.W.; Lee, E.J.; Iwaya, T.; Kataoka, H.; Kohzuki, M. Development of the Korean version of Short-Form
36-Item Health Survey: Health related QOL of healthy elderly people and elderly patients in Korea. Tohoku J.
Exp. Med. 2004, 203, 189–194. [CrossRef] [PubMed]

26. Castro-Marrero, J.; Faro, M.; Aliste, L.; Saez-Francas, N.; Calvo, N.; Martinez-Martinez, A.; de Sevilla, T.F.;
Alegre, J. Comorbidity in Chronic Fatigue Syndrome/Myalgic Encephalomyelitis: A Nationwide
Population-Based Cohort Study. Psychosomatics 2017, 58, 533–543. [CrossRef]

27. Cronbach, L.J. Coefficient alpha and the internal structure of tests. Psychometrika 1951, 16, 297–334. [CrossRef]
28. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural adaptation

of self-report measures. Spine 2000, 25, 3186–3191. [CrossRef] [PubMed]
29. Cohen, J. Statistical Power Analysis for the Behavioural Science, 2nd ed.; Lawrence Erlbaum Associates:

Hillsdale, NJ, USA, 1988; pp. 79–81.
30. Pepper, C.M.; Krupp, L.B.; Friedberg, F.; Doscher, C.; Coyle, P.K. A comparison of neuropsychiatric

characteristics in chronic fatigue syndrome, multiple sclerosis, and major depression. J. Neuropsychiatry Clin.
Neurosci. 1993, 5, 200–205. [CrossRef]

31. Sung, Y.T.; Wu, J.S. The Visual Analogue Scale for Rating, Ranking and Paired-Comparison (VAS-RRP):
A new technique for psychological measurement. Behav. Res. Methods 2018, 50, 1694–1715. [CrossRef]

32. Stull, D.E.; Wasiak, R.; Kreif, N.; Raluy, M.; Colligs, A.; Seitz, C.; Gerlinger, C. Validation of the SF-36 in
patients with endometriosis. Qual. Life Res. 2014, 23, 103–117. [CrossRef]

33. Acquadro, C.; Berzon, R.; Dubois, D.; Leidy, N.K.; Marquis, P.; Revicki, D.; Rothman, M.; Group, P.R.O.H.
Incorporating the patient’s perspective into drug development and communication: An ad hoc task force
report of the Patient-Reported Outcomes (PRO) Harmonization Group meeting at the Food and Drug
Administration, February 16, 2001. Value Health 2003, 6, 522–531. [CrossRef] [PubMed]

34. Turk, D.C.; Dworkin, R.H.; Burke, L.B.; Gershon, R.; Rothman, M.; Scott, J.; Allen, R.R.; Atkinson, J.H.;
Chandler, J.; Cleeland, C.; et al. Developing patient-reported outcome measures for pain clinical trials:
IMMPACT recommendations. Pain 2006, 125, 208–215. [CrossRef] [PubMed]

35. Song, S.W.; Kang, S.G.; Kim, K.S.; Kim, M.J.; Kim, K.M.; Cho, D.Y.; Kim, Y.S.; Joo, N.S.; Kim, K.N. Reliability
and Validity of the Korean Version of the Multidimensional Fatigue Inventory (MFI-20): A Multicenter,
Cross-Sectional Study. Pain Res. Manag. 2018, 2018, 3152142. [CrossRef] [PubMed]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

131





healthcare

Communication

Cardiac Dimensions and Function are Not Altered
among Females with the Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome

Per Ole Iversen 1,2,*, Thomas Gero von Lueder 3, Kristin Reimers Kardel 1 and Katarina Lien 1,4

1 Department of Nutrition, Institute of Basic Medical Sciences, University of Oslo, 0317 Oslo, Norway;
k.r.kardel@medisin.uio.no (K.R.K.); Katarina.Lien@follolms.no (K.L.)

2 Department of Hematology, Oslo University Hospital, 0424 Oslo, Norway
3 Department of Cardiology, Oslo University Hospital, 0424 Oslo, Norway; tomvonoslo@yahoo.com
4 CFS/ME Centre, Division of Medicine, Oslo University Hospital, 0424 Oslo, Norway
* Correspondence: p.o.iversen@medisin.uio.no; Tel.: +47-22-85-13-91

Received: 24 September 2020; Accepted: 15 October 2020; Published: 16 October 2020

Abstract: Background: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a debilitating
condition associated with several negative health outcomes. A hallmark of ME/CFS is decreased
exercise capacity and often profound exercise intolerance. The causes of ME/CSF and its related
symptoms are unknown, but there are indications of a dysregulated metabolism with impaired
glycolytic vs oxidative energy balance. In line with this, we recently demonstrated abnormal
lactate accumulation among ME/CFS patients compared with healthy controls after exercise testing.
Here we examined if cardiac dimensions and function were altered in ME/CFS, as this could lead to
increased lactate production. Methods: We studied 16 female ME/CFS patients and 10 healthy controls
with supine transthoracic echocardiography, and we assessed cardiac dimensions and function by
conventional echocardiographic and Doppler analysis as well as novel tissue Doppler and strain
variables. Results: A detailed analyses of key variables of cardiac dimensions and cardiac function
revealed no significant differences between the two study groups. Conclusion: In this cohort of
well-described ME/CFS patients, we found no significant differences in echocardiographic variables
characterizing cardiac dimensions and function compared with healthy controls.

Keywords: cardiac function; echocardiography; myalgic encephalomyelitis/chronic fatigue syndrome

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is characterized by fatigue,
post-exertional malaise, pain, sleeping disturbances and exercise intolerance. Although its cause
remains unknown, recent data point to dysregulated energy metabolism as a possible contributing
factor [1,2]. In line with this, we recently demonstrated abnormal lactate accumulation and early gas
exchange threshold among ME/CFS patients compared with healthy subjects during and after exercise
testing [3]. Notably, the differences in lactate accumulation and gas exchange threshold between the
patients and controls increased when they were re-tested after 24 h. Neither resting nor maximum heart
rate at peak exercise differed significantly between the groups [3]. Such alterations in the oxidative vs.
glycolytic energy balance might be due to intrinsic abnormalities in various energy-yielding metabolic
pathways and/or reduced tissue oxygen supply [1,4].

Studies with magnetic resonance imaging (MRI) of the heart have suggested lower left ventricular
dimensions and provided a plausible basis for reduced left ventricular function and exercise intolerance
in ME/CSF [5]. In support of this, Miwa et al. have shown that ME patients often have small hearts as
measured using chest roentgenograms and cardiac dysfunction evaluated with echocardiography [6].
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Corroborating this notion of impaired cardiovascular capacity in ME/CFS are data from a systematic
meta-analysis showing differences in various heart-rate indices in ME/CFS compared to healthy
controls [4]. Notwithstanding these findings, detailed studies of cardiac function in rigorously defined
ME/CFS cohorts are scarce. We therefore assessed conventional and advanced echocardiographic
variables in a well-defined cohort of ME/CFS patients and in healthy controls to examine potential
differences in cardiac dimensions and function.

2. Materials and Methods

2.1. Study Approvals and Participants

Approval was obtained from the Regional Committee for Medical and Health Research
Ethics in Norway (no. 2012/571-1), and the original study [3] is registered with ClinicalTrials.org
(ID NCT02970240). The original cohort consisted of 18 female, normotensive ME/CFS patients of
moderate severity and 15 healthy, normotensive female controls. The patients did not use any drugs
regularly, and they were diagnosed with ME/CFS > 2 years prior to the study. We limited the study
population to females because (i) CFS/ME is more prominent among women compared with men
and (ii) we could more consistently match patients and controls. Among these, two patients and
three controls did not volunteer for the heart examination, and two other controls did not attend
due to logistical reasons. Hence, 16 patients and 10 controls were available for the current study.
The patients fulfilled The Canadian Consensus Criteria for ME/CFS [7]. Pregnant women, those who
were completely bedridden or had comorbidities and those who used heart/lung medication were
excluded. The enrolment procedure and characteristics of the two study groups have been reported [3].

2.2. Echocardiographic Measurements

We performed supine transthoracic echocardiography (GE Vingmed E9 scanner, Horten, Norway)
after an overnight fast. Conventional echocardiographic, Doppler data and strain variables were
analyzed offline by a trained specialist (TGvL) unaware of group affiliation, in accordance with
established guidelines [8] and using commercially available software (Echopac vers. 201, GE Healthcare).
The two study groups were matched for age and body mass index (BMI).

2.3. Statistical Analyses

All datasets showed a normal distribution as evidenced by Q–Q plots and Shapiro–Wilk’s test.
Thus, we used Student’s t test to examine differences between the two study groups. Due to multiple
comparisons between the two study groups, there was a possibility of familywise error rate (and thus
Type I errors). We therefore adjusted the p-values using the Holm–Bonferroni sequential correction
method [9]. This is a less strict method than the conventional Bonferroni correction, so the chances of
Type II errors are reduced. Statistical significance was set at p < 0.05.

3. Results

3.1. Characteristics of the Study Participants

The mean (range) ages of the ME/CFS patients and the healthy controls were 40.1 (23.9–52.0) and
35.5 (25.0–44.3) years (p = 0.13), respectively, and the corresponding BMIs were 24.9 (18.6–31.3) and 23.7
(18.8–35.6) kg/m2, respectively (p = 0.54). On the day of the examination, cardiorespiratory symptoms
were not reported by any of the participants in either of the two study groups.

3.2. Echocardiographic Findings

Cardiac dimensions and function determined by echocardiography are summarized in Table 1.
Here, no significant differences in systolic or diastolic left ventricular diameters were found between
the ME/CFS patients and the healthy controls. Normalization of left ventricular dimensions to body
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surface area was also not significantly different between study groups. Moreover, the left atrial
diameter was not different (p > 0.05) either. In line with these findings, no significant differences in
systolic or diastolic blood pressure or in estimated systolic pulmonary artery pressure were found
(data not shown). We next performed a wide range of assessments characterizing cardiac function in
detail, both in diastole and systole. In addition to standard analysis of biplane left ventricular volumes
and ejection fraction (ad modum Simpson), novel speckle-tracking echocardiography was performed.
Global longitudinal left ventricular strain revealed similar results (p > 0.05) between the two study
groups. Right ventricular function evidenced by tricuspid annulus plane systolic excursion (TAPSE)
and peak systolic tissue Doppler velocity (not shown) was also comparable.

Table 1. Echocardiographic variables obtained in the ME/CFS patients and in the healthy controls.

Echocardiographic Variables ME/CFS Patients (n = 16) Controls (n = 10) Crude-p Adj.-p

Cardiac dimensions

Left atrial area (cm2) 17.0 (3.4) 16.9 (3.4) 0.60 >0.90
Left ventricular end-diastolic diameter (cm) 4.78 (0.38) 4.70 (0.32) 0.95 >0.90

Septal wall thickness (cm) 0.78 (0.16) 0.70 (0.10) 0.17 >0.90
Left ventricular systolic diameter (cm) 3.0 (0.29) 2.86 (0.27) 0.67 >0.90

Left ventricular end-diastolic volume (mL) 91.3 (20.4) 95.0 (22.4) 0.72 >0.90
Systolic and diastolic function

Heart rate (beats/min) 73 (10) 68 (14) 0.29 >0.90
Ejection fraction EF (%) 60.1 (4.6) 56.5 (3.6) 0.044 0.62

Fractional shortening (%) 35.4 (5.9) 39.2 (3.8) 0.10 >0.90
Global longitudinal strain (%) 19.1 (2.0) 19.9 (1.0) 0.33 >0.90
Early transmitral flow (E; m/s) 0.67 (0.14) 0.66 (0.08) 0.86 >0.90
Atrial transmitral flow (A; m/s) 0.46 (0.12) 0.41 (0.16) 0.35 >0.90

Ratio of early and atrial transmitral flow (E/A) 1.55 (0.56) 1.85 (0.62) 0.21 >0.90
Pulsed tissue Doppler (e’; cm/s) 11.6 (1.9) 13.6 (2.4) 0.046 0.62

Ratio of early transmitral flow and e’ (E/e’) 5.96 (1.14) 5.06 (1.16) 0.10 >0.90
Tricuspid annular plane systolic excursion (cm) 5.0 (8.0) 2.4 (0.4) 0.31 >0.90

Stroke volume (mL) 59.5 (9.4) 62.3 (9.2) 0.49 >0.90
Stroke volume index (mL/m2) 24.3 (15.1) 36.0 (4.7) 0.0094 0.14

Cardiac output (L/min) 4.3 (0.7) 4.2 (0.9) 0.74 >0.90
Cardiac index (L/min/m2) 1.8 (1.1) 2.4 (0.4) 0.098 >0.90

Values are mean (SD). Crude-p, unadjusted p-values; Adj.-p, p-values adjusted according to the Holm–Bonferroni
sequential method.

Impaired diastolic function is an established contributor to impaired exertional capacity. Here, early
and late diastolic filling capacities were similar, as well as was early relaxation by tissue Doppler
imaging and computed left ventricular filling pressures (i.e., E/é) (p > 0.05). In summary, we could not
find any significant differences in any parameters of cardiac function between the ME/CFS patients
and the healthy controls.

4. Discussion

In this study, we were not able to detect any significant differences between ME/CFS patients
and healthy controls in a wide range of variables characterizing cardiac dimensions and function
with the use of conventional and advanced echocardiography. These findings, therefore, do not
support the hypothesis that reduced cardiac dimensions or function may contribute to early exertional
lactate accumulation, early gas exchange threshold or the low exercise capacity in ME/CFS that we
recently reported [3]. Our findings are similar to those reported by Montague et al. [10], but at
variance with previous studies reporting smaller hearts and dysregulated autonomic regulation of
cardiac function in ME/CFS [4–6]. Possible explanations for these discrepancies include differences
in age, gender, diagnostic criteria for ME/CFS and methods for assessments of cardiac dimensions
and function. For example, Miwa et al. applied the Fukuda criteria [11], whereas we used the
Canadian Consensus Criteria for ME/CFS [7]. Importantly, the occurrence of post-exertional malaise
is only mandatory in the latter criteria. Notably, whereas these previous reports did not correct for
multiple statistical testing among MRI- and echocardiographic-derived variables, we included robust
adjustments. Notwithstanding these contrasting results, those reported between ME/CFS and healthy
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controls in previous studies might be too small to fully explain exercise intolerance and the various
metabolic abnormalities associated with ME/CSF [1–3].

Evidence for a reduced cardiac capacity in ME/CFS may not be evident in the resting state due to
compensatory mechanisms, and absence of statistical differences in key echocardiographic parameters
at rest do not necessarily mean that cardiac exertional capacities are similar. Moreover, in our previous
study, we found similar blood concentrations of lactate among ME/CFS patients and controls at rest
before the first exercise test, but during exercise the lactate concentration accumulated faster among
the ME/CFS patients [3]. It would therefore be of interest to analyze cardiac function during exercise
testing and examine whether cardiac variables are associated with markers of metabolic pathways such
as enzymes and/or substrates for oxidative phosphorylation to generate ATP. For example, abnormal
regulation of pyruvate dehydrogenase kinase has been associated with ME/CFS, and this could lead to
an increased lactate accumulation during exercise [1].

Limitations of our study were the small sample size and that we only included female ME/CFS
patients with moderate disease severity. Strengths include well-characterized participants, including a
matched control group, and use of detailed, state-of-the-art echocardiography.

5. Conclusions

We found no significant differences in a wide range of conventional and novel echoardiographic
variables characterizing cardiac dimensions and function when comparing ME/CFS patients with
healthy controls. Further studies performed with exercising individuals, as well as directly linking
cardiac function to biomarkers of metabolism, would be of interest.
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Abstract: Introduction: In a study of 429 adults with myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS), we demonstrated that 86% had symptoms of orthostatic intolerance in daily
life. Using extracranial Doppler measurements of the internal carotid and vertebral arteries during
a 30-min head-up tilt to 70 degrees, 90% had an abnormal reduction in cerebral blood flow (CBF).
A standard head-up tilt test of this duration might not be tolerated by the most severely affected
bed-ridden ME/CFS patients. This study examined whether a shorter 15-min test at a lower 20 degree
tilt angle would be sufficient to provoke reductions in cerebral blood flow in severe ME/CFS patients.
Methods and results: Nineteen severe ME/CFS patients with orthostatic intolerance complaints in
daily life were studied: 18 females. The mean (SD) age was 35(14) years, body surface area (BSA)
was 1.8(0.2) m2 and BMI was 24.0(5.4) kg/m2. The median disease duration was 14 (IQR 5–18) years.
Heart rate increased, and stroke volume index and end-tidal CO2 decreased significantly during
the test (p ranging from <0.001 to <0.0001). The cardiac index decreased by 26(7)%: p < 0.0001.
CBF decreased from 617(72) to 452(63) mL/min, a 27(5)% decline. All 19 severely affected ME/CFS
patients met the criteria for an abnormal CBF reduction. Conclusions: Using a less demanding
20 degree tilt test for 15 min in severe ME/CFS patients resulted in a mean CBF decline of 27%. This is
comparable to the mean 26% decline previously noted in less severely affected patients studied
during a 30-min 70 degree head-up tilt. These observations have implications for the evaluation and
treatment of severely affected individuals with ME/CFS.

Keywords: orthostatic intolerance; cerebral blood flow; 20 degree tilt table testing; myalgic
encephalomyelitis; chronic fatigue syndrome; postural orthostatic tachycardia syndrome; stroke
volume index; cardiac index

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) patients have a high prevalence
of orthostatic intolerance [1,2]. In a study of 429 adult ME/CFS patients, we recently demonstrated
that 86% had orthostatic intolerance symptoms during daily life. Moreover, during a 30-min head-up
tilt table test, 90% had an abnormal cerebral blood flow (CBF) reduction as assessed by extracranial
Doppler measurements [2,3]. This abnormal CBF reduction was not only present in ME/CFS patients
with well-defined heart rate and blood pressure abnormalities during tilt testing, like orthostatic
hypotension, postural orthostatic tachycardia syndrome (POTS) and syncope [4–6], but also in ME/CFS
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patients with a normal heart rate and blood pressure response to upright posture [2]. The mean CBF
reduction of 26% in the entire study population with ME/CFS was significantly different from the 7%
reduction observed in healthy controls in response to the same orthostatic stress.

Documenting an abnormal cerebral blood flow is helpful in guiding therapy for orthostatic
intolerance (OI). As described in the IOM report: “Orthostatic intolerance is defined as a clinical
condition in which symptoms worsen upon assuming and maintaining upright posture and are
ameliorated (although not necessarily abolished) by recumbency” [1]. Symptoms of orthostatic
intolerance sought in the history of patients “are those caused primarily by [1] cerebral underperfusion
(such as light-headedness, near-syncope or syncope, impaired concentration, headaches, and dimming
or blurring of vision), or [2] sympathetic nervous system activation (such as forceful beating of the
heart, palpitations, tremulousness, and chest pain. Other common signs and symptoms of orthostatic
intolerance are fatigue, a feeling of weakness, intolerance of low-impact exercise, nausea, abdominal
pain, facial pallor, nervousness, and shortness of breath”.

A limitation of the extracranial Doppler measurements is that image acquisition lasts between
2 and 7 min [2]. In our recent study, patients were excluded if they were unable to maintain the upright
position during the acquisition period, and also if a rapid drop in heart rate and blood pressure prevented
complete image acquisition. Moreover, patients can develop post-exertional malaise after conventional
60–90 degree head-up orthostatic stress testing [1]. Due to these problems—image acquisition time,
the potential for post-exertional malaise and inability to stand long enough— conventional orthostatic
testing may not be advisable in severe ME/CFS patients. Moreover, in previous work, we showed
that 15 of 444 patients could not complete standing during the head-up tilt test [2]. Wyller et al.
described a different method of orthostatic stress testing [7], which involved a low-grade head-up tilt
test of 20 degrees in 27 ME/CFS adolescents. The rationale was that a 70 degree head-up tilt testing
is associated with a high rate of false-positive results in adolescents. Using the 20 degree tilt over a
period of 15 min, the authors showed that heart rate, blood pressure and stroke volume index changes
were different in ME/CFS adolescents when compared with age- and gender-matched controls.

Assuming that severe ME/CFS patients cannot tolerate prolonged standing during tilt testing and
may have more hemodynamic abnormalities including a rapid decline of blood pressure, the aim of the
current study was to test the hypothesis that reduced cerebral blood flow and reduced stroke volume
index/cardiac index could also be confirmed in severe ME/CFS patients during 15 min of low-grade
(20 degree) head-up tilt testing.

2. Materials and Methods

2.1. Patients

From June 2019 to April 2020, 139 patients visited the outpatient clinic of the Stichting CardioZorg,
Hoofddorp, the Netherlands, because of a suspicion of ME/CFS. This cardiology clinic specializes
in diagnosing and treating adults with ME/CFS. All patients were evaluated by the same clinician
(FVC). During the first visit, it was determined whether patients satisfied the criteria for CFS and ME,
taking the exclusion criteria into account. Patients were classified as having CFS, chronic fatigue or
no chronic fatigue as defined by Fukuda and colleagues [8] and as having ME or no ME as defined
by Carruthers and colleagues [9]. Disease severity was scored by a clinician according to the ICC,
with severity ranging between mild, moderate, severe and very severe. This was classified according
to the paper as: “Symptom severity impact must result in a 50% or greater reduction in a patient’s
premorbid activity level for a diagnosis of ME. Mild: approximately 50% reduction in activity, moderate:
mostly housebound, severe: mostly bedbound and very severe: bedbound and dependent on help for
physical functions” [9]. The clinician ascertained for the presence of orthostatic intolerance symptoms
in daily life like dizziness/light-headedness, prior (near)-syncope and nausea, among others, as well
as triggering events like standing in a line. Over this 10 month period, 137 patients met the criteria
for ME/CFS, 19 (14%) of whom met the criteria for severe ME/CFS. In those patients, an orthostatic
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stress test was performed at a low-grade head-up tilt angle of 20 degrees. The study was carried out in
accordance with the Declaration of Helsinki. All ME/CFS patients gave informed, written consent.
The study was approved by the medical ethics committee of the Slotervaart Hospital, Amsterdam,
The Netherlands (reference number P1736).

2.2. Head-Up Tilt Test with Cerebral Blood Flow and Stroke Volume Measurements

Measurements were performed as described previously [3], with the main exception being that
patients were positioned supine for 20 min before being tilted head-up to 20 degrees for a maximum of
15 min instead of the more classic approach of 70 degrees for 25–30 min. They were investigated in
the morning, at least 3 h after a light breakfast or in the afternoon 3 h after a light lunch. No formal
hydration protocol was applied, but subjects were asked to ingest an ample amount of fluid. If patients
developed severe orthostatic symptoms, the test was stopped prematurely, but after upright image
acquisition. The test was prematurely stopped in 6 patients due to an increase in symptoms. Heart rate
and systolic and diastolic blood pressures were continuously recorded by finger plethysmography
using the Nexfin device (BMeye, Amsterdam, The Netherlands). Heart rate and blood pressures were
extracted from the device and imported into an Excel spreadsheet. End-tidal PCO2 (PetCO2) was
monitored using a Lifesense device (Nonin Medical, Minneapolis, MN, USA).

2.3. Cerebral Blood Flow Determination by Doppler Echographic Measurements

Internal carotid artery and vertebral artery Doppler flow velocity frames were acquired by one
operator (FCV), using a Vivid-I system (GE Healthcare, Hoevelaken, the Netherlands) equipped with a
6–13 MHz linear transducer. Flow data of the internal carotid artery (ICA) on the right and on the left
side were obtained ~1.0–1.5 cm distal to the carotid bifurcation and of the vertebral artery (VA) on
the right and on the left side, data were obtained at the C3–C5 level. Care was taken to ensure the
insonation angle was less than 60 degrees, that the sample volume was positioned in the center of
the vessel and that it covered the width of the vessel. High-resolution B mode images, color Doppler
images and the Doppler velocity spectrum (pulsed wave mode) were recorded in one frame. The order
of imaging was fixed: left internal carotid artery (ICA), left vertebral artery (VA), right internal carotid
artery (ICA) and right vertebral artery (VA). At least two consecutive series of six frames per artery
were recorded. The recording time intervals of the first and last imaged artery were noted and these
times were corrected to the times of a radio clock, setting the start of tilt at 0 min. Heart rate and blood
pressures of the echo recording time intervals were averaged. In the supine position, image acquisition
started 8 (2) min prior to tilting (supine data) and during the upright position acquisition started at
10 (4) min. Based on data from healthy controls during a 30-min 70 degree head-up tilt, we defined
an abnormal reduction in CBF as a >13% decline during the tilt compared to the supine values [2].
Analysis is described in the data-analysis section.

2.4. Stroke Volume Determination by Doppler Echocardiographic Measurements:

To determine stroke volume, velocity time integral (VTI) frames were obtained in the resting
supine position and the upright position as previously described [10]. The aortic VTI was measured
using a continuous wave Doppler pencil probe (GE P2D: 2 MHz) connected to a Vivid I machine
(GE, Hoevelaken, NL, USA) with the transducer positioned in the suprasternal notch. A maximal
Doppler signal was assumed to be the optimal flow alignment. At least 2 frames of 6 s were obtained.
Echo Doppler recordings were stored digitally. From a transthoracic echocardiogram, the diameter of
the left ventricular outflow tract (LVOT) was obtained. Analysis is described in the data-analysis section.
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2.5. Data Analysis

The changes in heart rate and blood pressure during the head-up tilt test were classified according
to the consensus statements [4,6]: normal heart rate and blood pressure response, classic orthostatic
hypotension (a decrease of over 20 mmHg in systolic blood pressure and over 30 mmHg in the case
of a systolic blood pressure over 140 mmHg, or a decrease of 10 mmHg in diastolic blood pressure
from 1–3 min after tilt), delayed orthostatic hypotension (a decrease of over 20 mmHg in systolic blood
pressure and over 30 mmHg in the case of a systolic blood pressure over 140 mmHg, or a decrease of
10 mmHg in diastolic blood pressure after 3 min post tilt), postural orthostatic tachycardia syndrome
(POTS) (a sustained increase of at least 30 bpm within 10 min, without a significant decrease in BP) and
syncope or near-syncope.

Blood flows of the internal carotid and vertebral arteries were calculated offline by an investigator
(CMCvC) who was unaware of the patient severity status and unaware of the hemodynamic outcome
of the head-up tilt test. Vessel diameters were manually traced by CMCvC on B-mode images, from
the intima to the opposite intima. Surface area was calculated: the peak systolic and end diastolic
diameters were measured, and the mean diameter was calculated as: mean diameter = (peak systolic
diameter × 1/3) + (end diastolic diameter × 2/3) [11]. Blood flow in each vessel was calculated from
the mean blood flow velocities times the vessel surface area and expressed in mL/min. Flow in the
individual arteries was calculated in 3–6 cardiac cycles and data were averaged. Total cerebral blood
flow was calculated by adding the flow of the four arteries. We previously demonstrated that this
methodology had good intra- and inter-observer variability [3].

To determine stroke volumes, the velocity time integral was measured offline by manual tracing
of at least 6 cardiac cycles, using the GE EchoPac post-processing software, by one operator (CMCvC).
Stroke volumes were calculated from the corrected VTI and the LVOT cross-sectional area, as described
previously [12,13]. Stroke volume index (SVI) was calculated by the equation: corrected LVOT
cross-sectional area times the corrected aortic VTI, divided by the body surface area (BSA; DuBois
formula) (mL/m2). SVIs of the separate cycles were averaged. Cardiac index was calculated by the
equation: SVI × heart rate/1000 (L/min/m2).

2.6. Statistical Analysis

Data were analyzed using Graphpad Prism version 6.05 (Graphpad software, La Jolla, CA,
USA). All continuous data were tested for normal distribution using the D’Agostino–Pearson
omnibus normality test, and presented as mean (SD) or as median with the IQR, where appropriate.
For continuous data, paired and non-paired t-tests were used for comparison, when appropriate.
Linear regression analysis was performed correlating the percent cardiac index change with the percent
cerebral blood flow change. A p value of <0.05 was considered significant.

3. Results

Patient Clinical and Echo Doppler Data

Nineteen patients with a severe grade of ME/CFS were studied (18 females). Baseline characteristics
were as follows: mean age 35 (14) years, height 171 (4) cm, weight 70 (17) kg, BSA 1.8 (0.2) m2 and BMI
24.0 (5.4) kg/m2. The median disease duration was 14 (IQR 5–18) years. All patients met the Fukuda
criteria for CFS, and all met the ICC criteria for ME. Daily life orthostatic intolerance symptoms were
reported by all 19 ME/CFS patients. At the time of the test, no patients were being treated with drugs
influencing heart rate or blood pressure and none were being treated with selective serotonin reuptake
inhibitors (SSRI). Of the 19 ME/CFS patients, four met the criteria for POTS at 20 degrees. None of the
patients developed orthostatic hypotension or vasovagal syncope at 20 degrees.

Table 1 shows the tilt table results of the study participants during the low-grade 20 degree
head-up tilt testing. Heart rate increased from 83 (13) supine to 104 (23) bpm (p < 0.0001), and end-tidal
CO2 decreased from 38 (3) to 29 (6) mmHg (p < 0.001). Cerebral blood flow supine was 619 (68) mL
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and at the end of study was 453 (63) mL, a decline of 27 (5)%, with a decrease ranging between 21%
and 37%. All 19 patients met criteria for an abnormal reduction in cerebral blood flow, being a more
than 13% reduction. Stroke volume index decreased from 36 (6) to 25 (5) mL/m2, a decline of 31 (8)%.
Cardiac index fell from 2.9 (0.5) to 2.1 (0.4) L/min/m2, a decline of 27 (7%).

Table 1. Tilt table test data of severe myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)
patients (n = 19).

Supine End of Study p-Value

Heart rate (bpm) 83 (13) 104 (23) <0.0001
Systolic blood pressure (mmHg) 134 (11) 138 (14) 0.10
Diastolic blood pressure (mmHg) 80 (9) 86 (9) 0.0006
End-tidal CO2 (mmHg) 38 (3) 29 (6) <0.0001
Cerebral blood flow (mL/min) 619 (68) 453 (63) <0.0001
Stroke volume index (mL/m2) 36 (6) 25 (5) <0.0001
Cardiac index (L/min/m2) 2.9 (0.6) 2.1 (0.4) <0.0001
Cerebral blood flow %change −27 (5)%
Stroke volume index %change −31 (8)%
Cardiac index %change −27 (7)%

%change: percent change from supine data.

Figure 1 shows the graphical representation of the supine cerebral blood flow and the cerebral
blood flow at the end of the low-grade head-up tilt test: the difference was highly statistically significant
(p < 0.0001). Figure 2 shows the hemodynamic changes in stroke volume index supine and at the end
of the test in panel A, and the hemodynamic changes in cardiac index supine and at the end of the
test in panel B. Both stroke volume index and cardiac index declined significantly (both p < 0.0001).
Figure 3 shows the relation between the change in cardiac index and the change in cerebral blood flow:
this relation was significant (p < 0.005).

Figure 1. Cerebral blood flow in mL/min supine and at the end of a 20 degree tilt in severe
ME/CFS patients.
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Figure 2. Stroke volume index in mL/m2 supine and at the end of a 20 degree tilt in severe ME/CFS
patients (panel A). Cardiac index in L/min/m2 supine and at the end of a 20 degree tilt in severe ME/CFS
patients (panel B).

Figure 3. Correlation between the percent decrease in cardiac index and the percent decrease in cerebral
blood flow.

Table 2 shows the comparison between ME/CFS patients with a normal heart rate and blood
pressure response and those with POTS. The heart rate in POTS patients was significantly higher at the
end of the study compared with the normal heart rate and blood pressure patients (p < 0.05). All other
data were not significantly different between the two groups. Table 2 also shows the comparison per
group of supine and end of study data. All values were statistically significantly different, except for
diastolic blood pressure in the POTS group.
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Table 2. Tilt table test data of severe ME/CFS patients: normal heart rate and blood pressure response
and postural orthostatic tachycardia syndrome (POTS) response at 20 degrees tilting.

Group 1 Norm
BPHR n = 15

Group 2 POTS
n = 4

p-Value Group
1 vs. Group 2

p-value Group 1
Supine vs. End Tilt

p-Value Group 2
Supine vs. End Tilt

HR supine (bpm) 80 (12) 91 (10) 0.14

HR end-tilt (bpm) 98 (21) 126 (10) 0.03 0.001 0.0002

SBP supine (mmHg) 135 (11) 132 (7) 0.63

SBP end-tilt (mmHg) 141 (13) 126 (3) 0.06 0.02 0.19

DBP supine (mmHg) 80 (10) 80 (4) 0.98

DBP end-tilt (mmHg) 87 (10) 84 (3) 0.57 0.002 0.05

PetCO2 supine (mmHg) 38 (3) 38 (3) 0.85

PetCO2end-tilt (mmHg) 30 (6) 28 (6) 0.57 <0.0001 0.05

CBF supine (mL/min) 615 (71) 632 (71) 0.70

CBF end-tilt (mL/min) 452 (57) 474 (67) 0.54 <0.0001 <0.0001

CBF end-tilt %change −26 (5)% −25 (2) 0.69

SVI supine (mL/m2) 36 (5) 36 (12) 0.95

SVI end-tilt (mL/m2) 25 (4) 23 (8) 0.54 <0.0001 0.01

SVI end tilt %change −30 (8)% −35 (7)% 0.27

CI supine (L/min/m2) 2.8 (0.5) 3.2(0.8) 0.17

CI end tilt (L/min/m2) 2.0 (0.3) 2.4 (0.6) 0.08 <0.0001 0.01

CI end tilt %change −27 (8)% −26 (6) 0.72

DBP: diastolic blood pressure; CBF: cerebral blood flow; CI: cardiac index HR: heart rate; norm: normal; DBP:
diastolic blood pressure; CBF: cerebral blood flow; CI: cardiac index; HR: heart rate; PetCO2: end-tidal CO2 pressure;
SBP: systolic blood pressure; %change: percent change from supine data; SVI: stroke volume index.

4. Discussion

The main finding of this exploratory study is that in severe ME/CFS patients, a significant reduction
in cerebral blood flow can be provoked during a brief 20 degree head-up tilt test. The combination of
low-grade head-up tilt testing and extracranial Doppler echography has not been described before.
The 27% reduction in cerebral blood flow after 15 min compares to the 26% reduction observed after
30 min of 70 degree head-up tilt in a less severely affected population of ME/CFS patients [2]. We also
observed a significant reduction in stroke volume index during this mild orthostatic stress, and found
a significant correlation between the decrease in cardiac index and the decrease in cerebral blood flow.
Finally, even with this low orthostatic stress, four patients fulfilled the heart rate criteria for POTS,
while none of the patients had an orthostatic hypotension or (near) syncope. A milder orthostatic stress
of 20 degrees also allowed the accurate measurement of CBF declines that might have been difficult
to measure in those who have rapid drops in blood pressure associated with classical orthostatic
hypotension or vasovagal syncope when tested at 70 degrees [2]. It remains to be determined whether
a 20 degree tilt angle would be adequate for the diagnosis of orthostatic intolerance/significant cerebral
blood flow reduction in less severely affected ME/CFS patients.

A previous study with 20 degree head-up tilt testing for 15 min in adolescent CFS patients showed
a significantly higher heart rate and lower stroke volume index early after tilting (0.5–2.5 min after
onset of tilt) in CFS patients compared with controls [7]. The present study in adults confirms the
changes in stroke volume index during 20 degree tilt testing in CFS adolescents. Remarkably, supine
heart rates were higher in our patient population (mean 35 years) than in the adolescent CFS population
of Wyller et al. (mean 15 years) [7]. A large scale population study in healthy participants showed that
resting heart rate in 15 year old adolescents normally is slightly higher than in adults over 20 years [14].
Our observation of a higher resting heart rate in the severe ME/CFS patient population might be related
to disease severity, with a higher heart rate in more severe patients. However, this needs to be studied
in a larger sample size.
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It is generally assumed that part of the OI symptomatology is related to cerebral
hypoperfusion [4,5,15,16]. One technique to study cerebral perfusion is transcranial Doppler. Using this
technique, OH and POTS have been studied in different diseases and under different physiological
conditions like aging, high-altitude, space flights and heat stress [17–32] However, it has been noted
that OI symptoms during HUT may be present, even in the absence of abnormalities of heart rate
or blood pressure [33–36]. Three recent studies used transcranial Doppler to investigate cerebral
perfusion in patients with a normal HUT and without an abnormal HR and BP response like POTS or
OH [33,34,36]. The three studies found that the blood flow velocity decrease in patients with a normal
HUT but with OI symptoms was larger than in healthy volunteers and patients without OI, and similar
to the patients with POTS or OH. These observations suggest that cerebral hypoperfusion is not only
present in POTS and OH patients, but also in patients with OI symptoms without POTS and OH.

Several points about the study findings deserve emphasis. First, in our earlier study using a
70 degree tilt test, the decrease in stroke volume index was 31% at 15 min post tilt with no differences
between mild, moderately and severely affected ME/CFS patients [10]. The stroke volume index
decrease in the present study was 30%. This suggests that mild orthostatic stress testing in severe
ME/CFS patients results in similar stroke volume index reductions when compared to 70 degree testing
in ME/CFS patients of less severe disease. Further studies are needed to compare stroke volume
changes at the different tilt angles in this patient population with varying degrees of disease severity.

Second, in a previous study, we found that cerebral blood flow reduction was 26% during a
70 degree tilt test [2]. In the present study, a cerebral blood flow decrease of 27% was observed.
In contrast, studies using transcranial Doppler have shown no differences in cerebral blood flow
velocities between CFS patients and healthy controls both at low-grade and high-grade tilt angles [37].
However, the authors showed that the end-tidal CO2 values were lower in CFS patients compared
with controls, at all tilt angles. Previous studies have shown that hypocapnia can reduce intracranial
vessel diameters, thereby altering the relation between flow velocity changes and hemodynamic
changes [38–40]. Therefore, the absence of a difference in cerebral blood flow velocities of patients
versus controls using transcranial Doppler may be related to end-tidal CO2-related vasoconstriction
of the middle cerebral artery in CFS patients. Vasoconstriction leads to increases in cerebral flow
velocities, resulting in non-significant differences in the TCD measurement between CFS patients and
controls. The more direct measurement using extracranial Doppler identifies the global reduction in
CBF that can be missed with transcranial Doppler. The similarity of cerebral blood flow reduction
in the present study and our previous study despite the lower degree of orthostatic stress and the
shorter tilt is most likely related to the more severe disease status of patients in the present study [2].
Consistent with our previous study [2], the results of this study again clearly demonstrate that reduced
cerebral blood flow is a cardinal contributor to orthostatic intolerance symptoms in ME/CFS patients.

Third, as seen in our previous study and other recent studies using transcranial Doppler, we again
demonstrated that an orthostatic intolerance/abnormal cerebral blood flow reduction may be present
without heart rate and blood pressure abnormalities [2,33–36]. Patients with a normal heart rate and
blood pressure response during a tilt test would have been misclassified as having no abnormalities.
The present study suggests that cerebral blood flow measurements are needed in order to more
accurately measure the prevalence of orthostatic intolerance in ME/CFS patients.

Fourth, the data of this study extend the observation that hypocapnia is significant in ME/CFS
patients and is a likely contributor to reductions in cerebral blood flow [2,34,41]. The end-tidal CO2

reductions also support the observation that 20 degrees is sufficient to provoke similar cerebral blood
flow changes in severe ME/CFS patients compared with a less severely diseased group of ME/CFS.
When hypocapnia is observed, a focus on respiration depth and speed has the potential to be one of the
therapeutic guidance options for these patients to lessen orthostatic intolerance complaints. Another
possible factor besides vasculature, autonomic nervous system and end-tidal CO2 might be altered
blood cell behavior, especially red blood cell [42,43].
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Fifth, in a previous review on the relation between acute cardiac output changes and cerebral blood
flow changes, Meng et al. found in healthy volunteers that a 30% reduction in cardiac output resulted
in a 10% reduction in cerebral blood flow [44]. In the present study, we also found a significant relation
between the reduction in cardiac index and cerebral blood flow. This provides further evidence for the
validity of the extracranial Doppler measurements to determine cerebral blood flow. Furthermore,
from the linear regression analysis in the present study, we calculated that a 30% reduction in cardiac
index resulted in a 28% reduction in cerebral blood flow, which is much larger than the 10% in healthy
volunteers in the review of Meng et al. [44]. Whether these differences are specific to ME/CFS are related
to the use of transcranial Doppler vs. extracranial Doppler or are related to the significant reductions
in end-tidal CO2 in the present study will need to be determined in future and larger studies.

Finally, even during a brief 20 degree tilt, four (21%) patients developed POTS. This has not
been described before and might be a reflection of the severity of the disease. It also implies that
the diagnosis of POTS cannot be dismissed when patients have complaints suggestive of POTS in
non-standing positions like sitting or lying down with a slight head-up position.

4.1. Clinical Implications

Patients are advised to lie down when they experience orthostatic intolerance complaints.
Our findings of a clinically significant cerebral blood flow reduction at just 20 degrees suggest that a
slight head-up position may not be adequate enough to resolve symptoms of orthostatic intolerance in
some patients. Furthermore, the European Society of Cardiology syncope guidelines and other papers
advocate the use of a nocturnal head-up position of more than 10 degrees to prevent nocturnal polyuria
and the consequent circulatory underfilling [45–48]. In light of the presented results, this advice has
the potential to be detrimental in some ME/CFS patients.

4.2. Limitations

This study only included ME/CFS patients who were bedbound, and we caution that the 20 degree
head-up tilt angle needs further study before it can replace longer 70 degree tilt angles for assessing
less severely impaired ME/CFS patients. Comparisons of the hemodynamic and cerebral blood flow
abnormalities of 20 and 70 degrees of tilting are needed. We also did not include healthy controls for
comparison. It is possible that healthy controls would have little or no perturbation in response to a
20 degree head-up angle, which would have the effect of widening the physiologic differences between
ME/CFS patients and controls. Whether disease severity differences lead to differences in cerebral
blood flow reduction needs to be studied in the future. Finally, while it is reasonable to expect that the
20 degree abbreviated tilt test would be less taxing than a longer 70 degree tilt test, and therefore less
likely to provoke post-exertional malaise, this hypothesis remains to be tested.

5. Conclusions

This study demonstrates that a short 15-min tilt using a mild 20 degree head-up angle is sufficient
to provoke a clinically significant reduction in cerebral blood flow in patients with severe ME/CFS.
This method of orthostatic testing has the potential to improve the assessment of the prevalence of
orthostatic intolerance in severely affected ME/CFS patients who are reluctant to undergo a 70 degree
tilt. In this patient population, a milder orthostatic stress was able to confirm the following: cerebral
blood flow abnormalities in the absence of heart rate and blood pressure abnormalities; POTS is a
small subset; and associated reductions in end-tidal CO2, stroke volume and cardiac index.
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Abstract: (1) Background—Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a
multifaceted illness characterized by profound and persistent fatigue unrelieved by rest along with a
range of other debilitating symptoms. Experiences of unrefreshing and disturbed sleep are frequently
described by ME/CFS patients. This is the first systematic review assessing sleep characteristics in
ME/CFS. The aim of this review is to determine whether there are clinical characteristics of sleep in
ME/CFS patients compared to healthy controls using objective measures such as polysomnography
and multiple sleep latency testing. (2) Methods—the following databases—Pubmed, Embase, Med-
line (EBSCO host) and Web of Science, were systematically searched for journal articles published
between January 1994 to 19 February 2021. Articles that referred to polysomnography or multiple
sleep latency testing and ME/CFS patients were selected, and further refined through use of specific
inclusion and exclusion criteria. Quality and bias were measured using the Joanna Briggs Institute
checklist. (3) Results—twenty observational studies were included in this review. The studies inves-
tigated objective measures of sleep quality in ME/CFS. Subjective measures including perceived
sleep quality and other quality of life factors were also described. (4) Conclusions—Many of the
parameters measured including slow- wave sleep, apnea- hypopnea index, spectral activity and
multiple sleep latency testing were inconsistent across the studies. The available research on sleep
quality in ME/CFS was also limited by recruitment decisions, confounding factors, small sample
sizes and non-replicated findings. Future well-designed studies are required to understand sleep
quality in ME/CFS patients.

Keywords: Myalgic Encephalomyelitis; chronic fatigue syndrome; sleep; polysomnography; multiple
sleep latency testing

1. Introduction

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a medical con-
dition characterised by non-restorative, incapacitating fatigue that is unrelieved by rest
in combination with a plethora of other symptoms such as neurological, immune and
endocrine disruption [1]. Unrefreshing or disturbed sleep is an almost universal symptom
reported in about 91% of patients in the absence of a primary sleep disorder (PSD) [1,2]. The
presentation and severity of these symptoms ranges between patients and results in con-
siderable loss of quality of life [3]. There currently remains no diagnostic test nor targeted
treatment for this condition. Diagnosis is instead dependent on the application of symptom-
specific case criteria following the exclusion of any other potential medical cause [4].
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There are three main criteria used in research and clinical practice to diagnose ME/CFS
and include: (1) The Center for Disease Control’s (CDC) Fukuda criteria (FC) (1994); (2) The
Canadian Consensus Criteria (CCC) (2003) and (3), The International Consensus Criteria
(ICC) (2011) [1,5,6]. Diagnosis with the FC is dependent on the presence of persistent
fatigue that is unrelieved by rest in combination with four out of a potential eight additional
symptoms including but not limited to unrefreshing sleep [5]. The revised CCC criteria builds
upon the FC with emphasis on post-exertional malaise as a key symptom of ME/CFS. In this
criteria, sleep disturbance was also described as a potential symptom of this disorder [6]. The
ICC criteria divides sleep specific symptoms into two categories: disturbed sleep patterns
and unrefreshing sleep and includes the most homogenous subset of patients [1]. The most
recent institute of medicine criteria (IOMC) has unrefreshing sleep listed as one of the three
required symptoms [4]. Unrefreshing or disturbed sleep can include the following sleep
characteristics: reversed sleep rhythms and frequent awakenings [7].

Polysomnography (PSG) is the most common objective measure of sleep quality. PSG
measures at various sleep phases including rapid eye movement (REM) and non-REM
sleep. Non-REM sleep phases include: stage N1, N2 and N3/4 or Slow wave sleep (SWS).
SWS is the deepest phase of non-REM sleep [8]. Other parameters including sleep onset
latency (SOL) which is the time taken from being fully awake to fast asleep as well as
apnoea- hypopnoea index (AHI) and microarousal Index (MAI) values [9]. AHI values
are the number of apnoea and hypopnea events per hour of sleep. MAI values allows
measurement of sleep fragmentation [10]. Multiple Sleep Latency Testing (MSLT) an
objective measure to assess the ability to fall asleep under controlled conditions is at times
used in combination with PSG [11].

This is the first systematic review to critically appraise primary studies that assess
objective measures of sleep quality in ME/CFS patients using PSG and/or MSLT. Sec-
ondary to this, subjective measures including sleep quality and depression scores were
also evaluated.

2. Methods

This study was conducted according to Cochrane reviews and Preferred Reporting
Items for Systematic Reviews and Meta-analyses 2020 (PRISMA 2020) guidelines [12,13].
To ensure that international standards were maintained when reporting information in this
systematic review these guidelines were used. Four electronic databases (Pubmed, Medline
[EBSCOHost], Embase and Web of Science) were systematically searched. Articles contain-
ing the following medical Subject Headings (MeSH) terms “Syndrome, Chronic Fatigue”
[Mesh] AND (‘Multiple Sleep Latency Test*’ OR ‘Polysomnography’ OR ‘Polysomno-
graph*’) were searched between January 1995 and 19th February 2021 (full list of terms can
be found in Table S1). Terms were combined with the Boolean operators ‘AND’ in order
to tie the disease of interest with objective measures of sleep quality and ‘OR’ to expand
the search for all expressions of cases. Two identical literature searches were conducted
separately by two different authors. Citation searching was completed, and no additional
papers were selected. Searching for unpublished literature was not performed. No addi-
tional papers were identified in the final search or through alternative databases such as
Griffith University institute library or Google Scholar.

2.1. Inclusion/ Exclusion Criteria

Studies were included in the review if they contained two or more of the key search
terms in the abstract or title and adhered to the following inclusion criteria: (i) published
in 1995 or later as the FC was established in December 1994; (ii) human participants who
were aged 18 years or over; (iii) full- text articles written in English; (iv) were observational
studies reporting on original research; (v) ME/CFS was defined according to the follow-
ing case criteria: FC (1994), CCC (2003) or ICC (2011) and IOMC (2015); (vi) all studies
investigated objective measures of sleep quality.
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Articles were excluded from this review if they did not include at least two key search
terms in the abstract or title or if they had any of the following exclusion criteria: (i) written
prior to the introduction of the FC in 1994; (ii) conducted in participants that were under 18;
(iii) articles not written in English or weren’t available as full-text; (iv) were interventional
based or reported on non-original data including: duplicate studies, case reports or review
articles; (v) use of alternative case criteria; (vi) studies were not relevant to the scope of this
review. (vii) Publications were also excluded if the ME/CFS cohort was compared with
another patient group (e.g., fibromyalgia, depression etc.) and not compared with HC.

2.2. Selection of Studies

The referencing management software package Endnote X9 was used to screen, sort
and store all articles from the databases. Duplicates were removed using Endnote’s
automatic feature. The title and abstract of each article were screened for selected keywords
and those which did not contain at least one ME/CFS keyword and one sleep test keyword.
The remaining articles that also adhered to inclusion and exclusion criteria were selected.
This process was independently conducted by RM and MM. There were minor differences
between the two authors, however, these were discussed, and a final list was compiled and
approved by both authors. The final list was then reviewed and deemed accordant by all
other authors.

2.3. Data Extraction

The following data was extracted from the included studies: (1) diagnostic criteria;
(2) study design; (3) sample size; (4) age; (5) sex; (6) BMI; (7) total sleep duration; (8) method
of analysis; (9) primary outcomes; (10) secondary outcomes.

2.4. Quality Analysis

All publications included in this systematic review were evaluated for quality and
bias using the Joana Briggs Institute (JBI) Critical Appraisal Checklist for Case Control
Studies (CACCCS) (File S1. JBI CACCCS and justification). This checklist was selected due
to it being an internationally recognised and validated method of evaluating study quality
and bias. Quality assessment was separately completed by two authors (RM and NEF). As
Item four, five and nine were intervention based these items were excluded in all studies
except one [14].

3. Results

Using the selected search terms, a total of 275 papers were identified using the fol-
lowing databases: Embase (108), Pubmed (50), Medline (61), and Web of Science (56).
Following the screening process the total number of papers was 20. A detailed outline
of the search process is presented in Figure 1. All included papers investigated objective
measures of sleep quality in ME/CFS patients compared to HC.

3.1. Participant and Study Characteristics

Participant and study characteristics are presented in Table S2. Four (20%) out of the
20 articles included in this review were observational twin studies [15–18]. The remainder
of the included articles (80%) were observational case-control studies [9,14,19–32]. Across
all studies, the mean number of ME/CFS patients and HCs included was 26.6 and 24 re-
spectively. Majority of the included participants were female (87%). The mean age across
all studies was 41.5 for the ME/CFS group and 39.2 for the HC group [9,14–32]. Fifteen
out of 20 papers reported a value for body mass index (BMI) [9,14,15,19–28,31,32]. The
average BMI was 25.5 for ME/CFS patients and for 25.4 HC [9,14,15,19–28,31,32]. The FC
was used in all studies to diagnose participants [9,14–32]. One study, however, used both
the FC criteria and the CCC to diagnose [32]. Average total sleep time was 397.03 min for
ME/CFS patients and 400.1 min for the HC group [9,14–32].
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Figure 1. PRISMA 2020 flow diagram of literature search for included studies in this review of sleep
and ME/CFS.

3.2. Literature Reporting Changes in Objective Sleep Measures

Objective sleep measures are presented in Table S3. Two twin studies identified an
increase in REM sleep in ME/CFS patients compared to their healthy twin [16,17]. One article
reported significantly reduced REM to non-REM sleep stage transitions [30]. Alteration of
transition patterns resulting in greater relative transition frequency was also observed [30].
Sleep onset latency (SOL) was investigated in 13 articles [9,14,17,19,21–28,31]. All 13 papers re-
ported no differences in SOL between the ME/CFS patients and the HC [9,14,17,19,21–28,31].
Non-REM sleep stages, (NREM) including stage 1- 4 sleep, % was investigated in 12 stud-
ies [9,14–17,19,21,22,25,26,29,31]. Two of the 12 studies reported increased stage 3 sleep,
% [16,22]. All other findings were insignificant [9,14,15,17,19,21,25,26,29,31]. There were
11 studies that investigated slow-wave sleep (SWS) duration [9,14,15,21–25,28,29,31]. From
these studies, only three found that SWS in ME/CFS was significantly longer in duration
compared to HC [24,25,28]. The remaining studies reported no difference between the two
groups [9,14,15,21–23,29,31].

When assessing sleep apnoea characteristics, five studies detected no differences in
AHI [14,15,21–23]. Three studies detected differences in AHI [16,24,31]. MAI was measured
in five studies [14,23–25,31]. An increase of MAI in ME/CFS patients was found in all the
studies [14,23–25,31].

3.3. Literature Reporting Changes in Spectral Activity

Three articles investigated spectral activity during sleep [15,20,22]. A twin study
found no significant differences in spectral power in any frequency band assessed: REM
latency, delta-wave, fast frequency beta or alpha power between the twin with ME/CFS
and the healthy twin [15]. Another study showed that there was diminished alpha power
during stage 2, slow wave, and REM sleep in the ME/CFS cohorts compared to HC [20].
Delta power was found to be decreased during SWS but then was elevated during stage
1 and REM in the ME/CFS cohort. Theta, sigma and beta spectral power during stage 2,
SWS and REM were significantly reduced in patients compared to HC [20]. One article
found that ultra-slow delta power was significantly lower in ME/CFS patients compared
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to HC during N3 sleep while all other frequencies tested: theta, alpha, sigma and beta did
not differ [22].

3.4. Literature Reporting Changes in MSLT

Changes in MSLT were investigated in six articles [18–20,23,24,26]. One study found
reduced mean sleep latency on MSLT in ME/CFS patients compared with HC [23]. Another
study found a negative correlation between individual Epworth Sleepiness Scale (ESS) and
mean latency scores in both groups [18]. All other articles investigating MSLT identified no
significant differences between ME/CFS patients and HC [14,19,26].

3.5. Literature Reporting Changes in Secondary Outcomes

Participant and study characteristics are presented in Table S4. Various secondary outcome
measures were investigated in 14 out of 20 included studies [9,14,17–19,22–25,27–29,31,32].
Additionally, different tools were used to measure the same outcomes. Subjective sleep quality
or sleepiness was measured in 13 of the studies [9,14,17–19,22–25,28,29,31,32]. All these studies
reported significant differences in sleep quality or perceived sleepiness in ME/CFS patients
compared with HC. Depression scores were significantly higher in all six studies that included
values [14,24,25,27,31,32]. In the five studies that measured anxiety, the ME/CFS scores were
significantly different from HC in all but one study [14,23,24,31,32]. Insomnia was investigated
in two studies and was found to be significantly higher in ME/CFS patients compared with
HC [18,19]. Fatigue levels were also significantly greater in ME/CFS patients in all seven
studies that measured this variable [14,21,23–25,28,31]. One study investigated emotional
awareness in ME/CFS patients compared with HC [32]. Significant differences in some
emotional awareness parameters including TAS-20, TAS total and LEAS-self were found and
these correlated with number of awakenings in ME/CFS patients [32].

3.6. Quality Assessment

The Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Case Control Studies
(CACCCS) was used to review the selected articles quality and bias. Justification can be
found in file S1. Item 4, 5 and 9 were excluded in all studies except Neu 2014B [14]. The
study included an exposure to a cognitive test. The authors successfully measured the
effect of the exposure for an appropriate duration in a standard, valid, and reliable way
across patients and HC [14]. Item 8 was most frequently addressed where 100% of the
studies assessed outcomes in a standard, valid and reliable way [9,14–32]. Nineteen out of
20 studies successfully identified confounding factors [9,14–31]. The confounding factors
that were addressed were effectively mitigated in 17 of the studies [14–26,28–31]. Sixteen
studies had appropriately matched patients and HC [14–20,22–24,26–29,31,32]. Nineteen
articles utilised consistent criteria to identify ME/CFS patients and HC [9,14–23,25–32].
Item 2 was the least addressed item where only seven studies appropriately defined and
matched source population for ME/CFS patients and HC [9,15–20]. Thirteen of the articles
included appropriate statistical analysis [9,14,19–22,24,25,27,28,30–32].

4. Discussion

ME/CFS patients report a significant number of sleep complaints [9,14–32]. The aim of
this systematic review was to investigate primary studies that assess objective measures of
sleep quality in ME/CFS patients using PSG and/or MSLT compared with HC. Subjective
scores including depression, anxiety and QOL scores were also measured. Variable results
from these studies were found.

This is the first systematic review assessing objective measures of sleep quality in
ME/CFS patients with respect to HC. This method allows the inclusion of all relevant
articles. A review of sleep in ME/CFS patients however was undertaken by Jackson
et al. [7]. The major findings reported in this publication include: objective and subjective
contrasts in sleep quality as well as early evidence suggesting differences in sleep stage
transitions, sleep instability and heart rate variability in ME/CFS patients compared with
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HC [7]. This review was published in 2012, therefore, a significant amount of time has
passed since its publication [7]. Additional studies, in comparison to Jackson et al. have also
been identified through this systematic review process [7,9,14,17,22–25,27,32]. A subset of
sleep studies was also included in review in a neuroimaging paper by Maksoud et al. [33].
This current systematic review is important as it brings a complete and up-to-date picture
of sleep and ME/CFS.

The average age of patients in the included studies of this systematic review was
41.5 years. Approximately 87% of the patients were female. This is consistent with
literature showing that ME/CFS is most frequently reported in females aged between
29–35 years [34,35]. This current systematic review selected for participants over the age of
18 due to age-related differences in sleep [15,27,30]. The included studies had a maximum
age cut-off for the same reason. Some studies (15%) only recruited females to account for
sex- specific differences in sleep as well as to reduce patient pool heterogeneity [15,27,30].
Six of the studies included information on race or ethnicity where majority of the partici-
pants were Caucasian [16–20,26]. There was no significant difference in total sleep time
between ME/CFS patients and HC. Selected studies restricted outliers of total sleep time
in either group to control for potential sleep-related morbidities.

Four of the included studies were twin-based [15–18]. Recruitment of twins assists
in moderating differences in genetic and environmental factors. The genetic contribution
and potential familial vulnerability of ME/CFS on the unaffected twin is not currently
known [15–18]. Ball et al. reported sleep disruption in both ME/CFS patients and their
unaffected twin [16]. Therefore, future considerations may involve comparative studies
with closely-matched non-relative controls to ensure that there is no genetic contribution to
sleep disruption in the selected HC [16].

Paediatric and adolescent sleep characteristics have not been captured in this sleep
review due to potentially significant age-related differences. Presentation of illness may
also differ between adults and children [36]. Case criteria have also described unrefreshing
sleep as a hallmark symptom [1,4]. One study was identified during the screening process
that investigates sleep in adolescent ME/CFS patients [37]. This study found that there
were significantly higher levels of sleep disruption in adolescents with ME/CFS, and
includes brief and longer awakenings [37]. Further investigation of sleep disruption in
paediatric and adolescent ME/CFS populations is required.

All of the included studies utilised the FC to classify ME/CFS patients [9,14–32]. One
study used both FC and CCC [32]. Compared to the later definitions, the FC is considered
too broad and often presents with a heterogenous subset of patients [4]. Consideration
of future studies may include representation of patients diagnosed with more stringent
definitions [1,4,6]. The more recent case definitions incorporate ME/CFS specific symptoms
such as post-exertional malaise that allows a more representative subset of ME/CFS
patients to be included [1,4,6].

A limitation to this systematic review is that it was restricted to articles that had PSG and
MSLT in the abstract or title [9,14–32]. These terms were selected on the basis of being the pri-
mary objective measure of sleep used. Other measures that may describe sleep quality include
actigraphy, observation, bed sensors, eyelid movement- and non-invasive arm sensors [38].
Reports on the use of actigraphy for measures investigated in this paper including sleep-wake
cycles are controversial. These terms were also excluded due to their broad nature, although
this may have resulted in potentially relevant articles not being captured. Some studies also
utilised components of polysomnography including EEG and discussed features of sleep
but did not undergo the whole polysomnography process [39]. Additionally, two studies by
Neu et al. were not included in this review due to not containing any key words in the abstract
or title [40,41]. These papers followed most of our selection criteria. One used PSG to assess
cognitive impairment in ME/CFS [40]. ME/CFS performance in almost all cognitive tasks
was lower compared with HC. EEG theta power was also significantly higher in ME/CFS
patients. The other paper investigated sleep parameters in ME/CFS compared with HC and
primary sleep disorders [41]. ME/CFS showed higher slow-wave sleep, however this is an
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inconsistent parameter across studies included in this review. In order to avoid selection bias
this paper could not be handpicked to include in our study based on recommendations of
Cochrane guidelines handbook [12,40,41].

Existing comorbid disorders may also play a role on sleep disruption in ME/CFS
patients. Fibromyalgia syndrome (FMS), migraine and irritable bowel syndrome (IBS) all
commonly occur in ME/CFS patients and have known implications on sleep efficiency.
PSG studies of FMS patients reported poorer sleep quality as well as higher number
of awakenings, higher arousal index, greater AHI and lower N1 sleep in FMS patients
compared to HC. Sleep disturbance also exacerbates symptom severity in FMS [42,43]. One
included study separated patients with ME/CFS alone or comorbid ME/CFS and FMS.
There was a higher number of cases of sleep disorders among those diagnosed with IBS,
further analysis is required, however, to understand this relationship [44]. All of the studies
did not include patients who had a Diagnostic and Statistical Manual of Mental Disorders,
4th Edition (DSM-IV) disorder. Therefore, the sleep patterns that are observed cannot be
attributed to major depression episodes or other associated conditions [9,14–32].

Care needs to be considered to ensure that all sleep characteristics are related to
ME/CFS specifically, not other associated disorders. Some studies recruited ME/CFS
patients without comorbidities to confirm the results observed were representative of
ME/CFS [21]. In these studies, a minority of ME/CFS patients exhibited abnormalities
in PSG data. Some studies even further classified ME/CFS patients in of groups into less
sleepy and sleepier groups; this was conducted in two of the studies [27,28].

Confounding factors including consumption of alcohol and caffeine, medication,
strenuous exercise, or a change in time zones may have contributed to varied results
observed. Nine of the studies accounted for alcohol and/or caffeine [14–18,25,27,28,30].
Three of the studies also ensured that participants were not travelling from conflicting time
zones within a certain timeframe of the study or adjusted the sleep schedule according
to their place of residence [9,15,22]. In three of the studies participants, in particular HC
were requested to refrain from strenuous exercise in the daytime prior to being assessed
at night [27,28,30]. Nine of the studies controlled for medication [9,15–20,22,26]. These
confounding factors may have influenced changes in sleep scheduling or temporarily
impair the participants ability to sleep. Therefore, to ensure consistency across the studies,
controlling for these confounding factors is a necessary consideration for future studies.

In the study conducted by Bileviciute-Ljungar et al. HC were included to mea-
sure emotional awareness parameters, however, they used previously recorded HC data
for PSG comparisons and only conducted PSG recordings on patients [32]. It is impor-
tant to include well-defined and matched controls for each study to ensure that there is
consistency between groups and that all other experimental variables are appropriately
controlled for [32,45].

Eleven out of 20 studies accounted for first night effects. Considerations included
recording over consecutive days [9,14–18,20–23,26]. In a study examining the impact of first
night effects in four groups of participants: sleep-related breathing disorders, insomnia,
movement and behavioural disorders and HC, it was found that in all groups there was
a significant first night effect [46]. Additionally, Le Bon et al. also investigated first night
effects in ME/CFS patients and found clinically significant differences in PSG recordings
including SPT, TST, Sleep Efficiency and REM Sleep that can be attributed to first night
effects [47]. Recommendations from these studies included measuring participants sleep
parameters for at least two consecutive nights to ensure that first night sleep effects are
accounted for [46,47]. This is an important consideration for all sleep physiology studies.

Two of the studies used a take-home PSG kit [9,29]. Using this method means that
conditions are not controlled for including light exposure and sleep disruptions that
may come from an uncontrolled setting. Use of take-home polysomnography kits allows
participation of a greater proportion of ME/CFS patients that are housebound, bedbound,
or otherwise unable to attend a research site. As approximately 25% of ME/CFS patients
have more severe symptoms this is an important consideration [3]. Eighteen studies
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required participants to attend a sleep clinic [14–28,30–32]. Those who spent overnight in
a sleep clinic will have more appropriately monitored process, however, change in sleep
setting may also affect results.

Investigations into other factors influencing sleep quality, including melatonin and
other hormone levels, do not fall within the scope of this review as no interventional
studies were analysed. Melatonin levels influence multiple physiological processes in-
cluding immune cell pathways [48]. As the most consistent immunological feature of
ME/CFS is reduced natural killer (NK) cell cytotoxicity, this area will benefit from addi-
tional research [49]. Dysregulation of 2-5A synthetase/RNase L antiviral pathway has been
previously linked with sleep disruption in particular changes to alpha delta sleep, however,
investigations by Van Hoof et al. did not support associations [50]. Van Hoof et al. was
not included in our analysis because that study did not have a HC group [50]. Changes
in other hormone profiles including the hypothalamic-pituitary axis (HPA) has also been
implicated in ME/CFS pathogenesis. Dysregulation of HPA also has known implications
on sleep [7].

As mentioned previously, intervention studies were not included in the scope of
this review. Majority of the intervention studies that were captured by the search terms
focused on implementing exercise or alternative sleep scheduling such as a four-hour sleep
delay on ME/CFS patients [51,52]. Introducing these interventions at even a moderate
capacity in ME/CFS patients may result in the exacerbation of symptoms including post-
exertional malaise (PEM). Therefore careful study design to ensure patient safety must be
incorporated [53]. A review of currently available literature on these intervention studies
is yet to be conducted.

Variable results were found for sleep apnoea scores in ME/CFS patients compared
with HC. Le Bon et al. suggested that the percentage of patients with obstructive sleep
apnoea may be influenced by the cut-off selected [21]. Some ME/CFS patients with
comorbid sleep disorders have found benefits using a continuous positive airway pressure
(CPAP) machine. This includes cognitive and daytime sleepiness. This machine, however,
does not remediate the underlying fatigue [7]. A study conducted by Libman et al. has
suggested that sleep apnoea-hypopnea syndrome should not be an exclusion criterion
for ME/CFS; it instead should be considered a potential comorbidity [54]. Including
participants with comorbid primary sleep disorders, however, makes distinguishing sleep
patterns in ME/CFS patients difficult [21].

One study although finding no significant changes in PSG recordings reported higher
fractal scaling index α1, a measure of heart rate variability during nonrapid eye movement
(non-REM) sleep (Stages 1, 2, and 3 sleep) in the a.m. sleepier ME/CFS group compared
with HC [27]. This suggests contribution of RR interval dynamics, an electrocardiogram
parameter or autonomic nervous system activity during non-REM sleep to disrupted sleep
in ME/CFS patients [27]. Additional studies have shown the potential role of cardiovas-
cular regulation in the pathomechanism of ME/CFS [27,55]. ME/CFS patients presented
with increased heart rate, and reduced heart rate variability. Orthostatic intolerance also
promoted increased symptom severity [27]. These changes may suggest that there is dys-
regulation of the autonomic nervous system in ME/CFS pathology. These findings also
demonstrate the importance of addressing whether unrefreshing sleep is a consequence
of another underlying pathology in ME/CFS patients. Due to this feature observed in
ME/CFS patients, it may be an important future consideration to further stratify patients on
the basis of having postural tachycardia syndrome (POTS) or any other form of orthostatic
intolerance [56]. This may further assist in understanding their contribution to sleep quality
in ME/CFS patients.

A report made throughout the studies was an increase in slow wave sleep. Ball et al.,
made an association of this finding with immunological changes in ME/CFS patients [16].
It was suggested that this feature may be related to the release of cytokines [16]. However,
there is insufficient evidence on the role of cytokines in ME/CFS pathomechanism [57].
Some studies also showed that there were no differences in SWS in ME/CFS patients or

158



Healthcare 2021, 9, 568

that there were only changes following sleep challenge [51,58]. These studies, however,
did not follow inclusion criteria and were not selected for review.

The 2012 study by Le Bon et al. found that there was decreased ultra-slow delta power
in ME/CFS patients compared with HC [22]. This result emphasised the importance of
looking beyond conventional EEG bands and to exercise caution when categorising sleep
EEG into discrete stages alone as some trends may be overlooked [22,33].

MSLT results were inconsistent across the studies. One out of six studies that used
MSLT reported significant disruptions in ME/CFS patients compared with HC [23]. It has
been suggested that the presence of a comorbid sleep disorder in addition to ME/CFS may
contribute to excessive daytime sleepiness [23].

A common trend in these sleep studies is that there is a discrepancy between subjective
sleep measures and objective sleep measures. This misperception was further investigated
by Shan et al., who identified that there were structural changes in the medial prefrontal
cortex that correlates with unrefreshing sleep in ME/CFS patients [59]. Approximately 91%
of ME/CFS patients exhibit symptoms of unrefreshing sleep [59]. This finding shows the
importance of using alternative neuroimaging techniques available to address sleep quality
impairment in ME/CFS [59]. Additionally, sleep disruption can also be explained by
additional abnormalities that have been described including brainstem reticular activation
system connectivity deficits [59,60]. A majority of the studies utilise well-established sleep
scoring tools, however, validation of some of these tools in ME/CFS populations is required.
Additionally, the use of these tools may be affected by self-report bias [61]. Further research
on the discrepancy between subjective and objective measures of sleep quality is required.

Quality Assessment

There were variable quality levels across the studies. Standard measures for clinical
evaluation were used across all studies as PSG as well as MSLT in selected studies were em-
ployed. All studies included information on ME/CFS selection criteria, however, in some
studies HC selection criteria were not provided. Item one was successfully addressed if two
or more forms of patient and HC matching is employed including age, sex and BMI/weight-
matching. A greater proportion of studies identified confounding variables and provided
methods to mitigate them. Item two which assesses whether socio-demographic charac-
teristics between ME/CFS patients and HC were appropriately matched was the least
addressed item. Recommendations for future studies include reporting and matching of
patient socio-demographics.

5. Conclusions

In the five studies that investigated MAI, all studies showed an increase in this param-
eter. SOL and NREM were not significantly different between ME/CFS patients throughout
the studies. Slow- wave sleep, AHI, spectral activity, and MSLT were inconsistent across
the studies. These results require validation in future well-designed studies. Numerous
considerations for future experiments have been recommended including recruitment of
participants with more stringent ME/CFS criteria and controlling for first night effects.
Effective control of confounding variables of sleep quality including medications, change
in time zones or strenuous exercise can also be implemented to improve overall study
design. Replication of these studies in larger well-matched populations is also required.
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Abstract: Introduction: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a severe
and disabling chronic disease. Grading patient’s symptom and disease severity for comparison and
therapeutic decision-making is necessary. Clinical grading that depends on patient self-report is
subject to inter-individual variability. Having more objective measures to grade and confirm clinical
grading would be desirable. Therefore, the aim of this study was to validate the clinical severity
grading that has been proposed by the authors of the ME International Consensus Criteria (ICC)
using more standardized measures like questionnaires, and objective measures such as physical
activity tracking and cardiopulmonary exercise testing. Methods and results: The clinical database of
a subspecialty ME/CFS clinic was searched for patients who had completed the SF 36 questionnaire,
worn a SensewearTM armband for five days, and undergone a cardiopulmonary exercise test. Only
patients who completed all three investigations within 3 months from each other—to improve the
likelihood of stable disease—were included in the analysis. Two-hundred-eighty-nine patients were
analyzed: 121 were graded as mild, 98 as moderate and 70 as having severe disease. The mean (SD)
physical activity subscale of the SF-36 was 70 (11) for mild, 43 (8) for moderate and 15 (10) for severe
ME/CFS patients. The mean (SD) number of steps per day was 8235 (1004) for mild, 5195 (1231) for
moderate and 2031 (824) for severe disease. The mean (SD) percent predicted oxygen consumption at
the ventilatory threshold was 47 (11)% for mild, 38 (7)% for moderate and 30 (7)% for severe disease.
The percent peak oxygen consumption was 90 (14)% for mild, 64 (8)% for moderate and 48 (9)% for
severe disease. All comparisons were p < 0.0001. Conclusion: This study confirms the validity of
the ICC severity grading. Grading assigned by clinicians on the basis of patient self-report created
groups that differed significantly on measures of activity using the SF-36 physical function subscale
and objective measures of steps per day and exercise capacity. There was variability in function
within severity grading groups, so grading based on self-report can be strengthened by the use of
these supplementary measures.

Keywords: SensewearTM armband; chronic fatigue syndrome; cardiopulmonary exercise testing;
peak VO2; VO2 at the ventilatory threshold; physical activity subscale; SF 36 questionnaire; disease
severity; steps
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1. Introduction

Chronic fatigue syndrome (CFS) is a potentially severe and disabling chronic disease [1–3].
The pathophysiology has not been established but there is considerable evidence that CFS is associated
with multi-systemic neuropathology, metabolic, and immunological abnormalities [4–16]. In this light,
the name “myalgic encephalomyelitis” was suggested by Carruthers and colleagues, a name also
more consistent with the neurological classification of this disease in the World Health Organization’s
International Classification of Diseases (ICD G93.3) [1].

Symptom and disease severity is discussed in the clinical application section of the International
Consensus Criteria (ICC): “For a diagnosis of ME, symptom severity must result in a significant
reduction in a patient’s premorbid activity level. Mild: approximately 50% reduction in activity,
moderate: mostly housebound, severe: mostly bedbound, and very severe: bedbound and dependent
on help for physical functions” [1]. One of the ICC’s considerations was to classify patient disease
severity to increase patient group homogeneity in research. For example, we previously showed that
the use of curcumin was only favorable in less severely ill ME/CFS patients and was not effective in
severely ill ME/CFS patients [17].

History taking and clinical severity grading might be challenging because of its dependence on
the interpretation of symptomatology by the patient. Patient expression of symptoms can be influenced
by age, gender, education level, disease duration and co-morbidities like fibromyalgia, attention
deficit disorder, and depression. Adding more objective measures to confirm symptom severity and
clinical grading may be helpful. Severity grading is rarely reported in ME/CFS research and limited
information is available on objective measures linked to disease severity. Also, the proposed grading
of the ICC, which mainly focusses on the ability to perform physical activities, has not been validated.

Therefore, the aim of this study was to validate the clinical severity grading in ME/CFS, as
suggested by the ICC [1], using both a standardized questionnaire (physical activity subscale of the
SF-36 questionnaire) and two objective activity measures: a cardiopulmonary exercise test and a
physical activity tracker.

2. Materials and Methods

2.1. Patients

From October 2012 to January 2018, 714 patients visited the outpatient clinic of the Stichting
CardioZorg, Hoofddorp, the Netherlands, because of the suspicion of ME/CFS. This cardiology clinic
specializes in diagnosing and treating adults with ME/CFS. All patients were evaluated by the same
clinician (FVC). During the first visit, it was determined whether patients satisfied the criteria for CFS
and ME, taking the exclusion criteria into account. Patients were classified as having chronic fatigue,
or no chronic fatigue as defined by Fukuda and colleagues [3] and as having ME or no ME as defined
by Carruthers and colleagues [1]. Disease severity was scored according to the ICC, with severity
scored as mild, moderate, severe and very severe [1]. Very severe ME/CFS patients were not included
in this analysis as none of these patients were able to undergo a cardiopulmonary exercise test (CPET).

Of the initial 714 patients, 675 were diagnosed with ME/CFS, fulfilling criteria of both ME and CFS.
Of the remaining 39 patients, 26 did not fulfill the criteria of ME and/or CFS and 13 had an alternative
diagnosis. The records of these 675 patients were searched for the availability of a completed SF-36
questionnaire, the availability of having worn a SensewearTM armband for five days and the availability
of results of a cardiopulmonary exercise test. Only patients who completed all three investigations
within a maximum interval of 3 months were included in the analysis. This interval was chosen to
minimize variation in disease severity. Stability of disease was confirmed by review of the patient
charts. Four hundred six patients had all three investigations. The interval for performance of the
three measures exceeded 3 months in 75 patients, who were excluded. There were no differences in
demographic data between ME/CFS patients who were included or excluded from the study due to
the interval of the three measures (data not shown). Another 42 patients were excluded: because of
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a BMI > 37 (n = 7), because of gross under or overactivity compared to their average daily activity
(n = 15), inadequate wearing armband time (n= 12), or motion artifacts (n= 8) (see below). We therefore
included 289 patients in the analysis.

The study was carried out in accordance with the Declaration of Helsinki. All ME/CFS patients
gave informed, written consent. The use of clinical data for descriptive studies was approved by the
ethics committee of the Slotervaart Hospital (reference number P1450).

2.2. SensewearTM Activity Armband

To track activity and help determine grading of disability, the SensewearTM armband (BodyMedia,
Pittsburgh, PA, USA) was used. Patients wore the armband for approximately 5 days and were advised
to take off the armband only during showering or bathing. Furthermore they were instructed to wear
the armband if possible for a minimum of 23 h of the day. For assessing disability to guide treatment,
patients were instructed to wear the armband in an on average reasonable period of their life, without
excesses to be expected during the wearing time. From the armband data, the number of steps were
recorded and normalized to 24 h to account for information of steps from only a part of the day. After
wearing the armband patients were asked if the 5 days were “average” days. If there was a gross
over- or under-activity due to mandatory physical activities or due to severe post-exertional malaise
or current other illnesses (e.g., a viral infection), patients were excluded from the analysis. These
exclusions were decided by the clinician and reported in the patient chart. Furthermore, patients who
wore the armband less than 23 h. per day were excluded. Motion artifacts, due to horseback riding or
motor bike riding, resulting in overestimation of steps, led to exclusion.

2.3. SF-36 Questionnaire: Physical Activity Subscale

SF-36 physical activity subscale asks whether the respondent’s health limits activities ranging from
washing/clothing to walking shorter and longer distances and even strenuous running, performed
during a typical day, ranging from limited a lot, limited a little, or not limited at all. The Dutch
version of the SF-36 for physical activity [18] was used. The scores of the 10 items of the questionnaire
were transformed into a scale ranging from 0–100%, where a higher score represents better physical
condition and the lower scores worse conditions. Patients were instructed to complete questionnaires
on average days, similar to the activity tracker, in order to avoid analysis on information acquired on a
day with postexertional malaise or a good day.

2.4. Cardiopulmonary Exercise Testing

Patients underwent a symptom-limited maximal exercise test on a cycle ergometer (Excalibur,
Lode, Groningen, The Netherlands) according to a previously described protocol [19]. A more detailed
description can be found in Appendix A.

2.5. Statistical Analysis

Data were analyzed using Graphpad Prism version 8.4.2 (Graphpad software, La Jolla, CA,
USA) and using SPSS version 21 (IBM USA). All continuous data were tested for normal distribution
using the D’Agostino–Pearson omnibus normality test. Data are presented as the mean (SD) or as
median and interquartile range (IQR), where appropriate. Groups were compared using the paired or
unpaired t-test where appropriate. Categorical and distribution data were tested by Chi-square analysis
(3 × 2 table). Receiver operating curve (ROC) analysis was performed on the rand physical activity
subscale of the SF-36, the number of steps on an activity meter, on the %VT VO2 of the cardiopulmonary
exercise test and on the %peak VO2 of the cardiopulmonary exercise test to determine optimal cut-off
values discriminating between mild and moderate and moderate and severe disease. For the analysis of
the ROC curve Graphpad Prism was used. The sensitivities and specificities for different values of the
different test measures were tabulated. This was performed separately for the mild versus moderate
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disease category as well as for the moderate versus severe disease category. This analysis resulted
in an area under the curve (AUC), by a graphical representation of sensitivity% on the y-axis and
100%- specificity%. The most optimal discriminative value was obtained by the highest value of the
multiplication of sensitivity with specificity [20,21]. Kappa’s with 95% confidence intervals were also
calculated to determine agreement between clinical severity grading and the other measures as physical
activity subscale of the SF-36, the number of steps per day, the %VT VO2 of the cardiopulmonary
exercise test and on the %peak VO2 of the cardiopulmonary exercise test. The 95% confidence intervals
(CI) of the Kappa values that overlap are considered equally discriminative. A Cohen’s kappa was
calculated comparing the severity grading of two clinicians to determine reliability of clinical grading
between the two. For this purpose a clinician (CMCvC) reviewed the charts of the first 162 patients.
Within group comparison was done by the ordinary one way variance of analysis (ANOVA). Where
significant, results were then explored further using the post-hoc Tukey’s test. Nominal data were
compared using the Chi-square test (in a 3 × 2 table). Within group comparison with two different
categorical independent variables on one continuous dependent variable was done by the two-way
mixed analysis of variance (ANOVA). Where significant, results were then explored further using the
post-hoc Tukey test. A p-value of <0.05 was considered to be statistically significant.

3. Results

Patient Clinical Data

The studied group consisted of 289 ME/CFS patients and included 51 males (17.6%) and 238 females
(82.4%). The mean (SD) age was 40 (11) years, the median BMI 23.4 (20.8–27.1) kg/m2 and the mean
disease duration 12 (9) years. The mean physical activity subscale score from the SF-36 was 48 (24).
The mean number of steps per day was 5701 (2670). The oxygen consumption at the ventilatory
threshold was 11 (3) mL/kg/min, and the mean percentage predicted oxygen consumption at the
ventilatory threshold was 40 (11)%. The peak oxygen consumption was 21 (7) mL/kg/min and the
percentage predicted peak oxygen consumption was 71 (20)%. Using the clinician-assigned ICC
severity category, 121 (42%) were scored as having mild disease, 98 patients (34%) were scored as
having moderate disease and 70 patients (24%) were scored as having severe disease. The calculated
Cohen’s kappa of the agreement in severity grading between the two clinicians was 0.86.

Table 1 shows the comparison of patient data between male and female ME/CFS patients. Only
the peak VO2 data were significantly higher in male ME/CFS patients compared to female ME/CFS
patients (p = 0.005).

Table 1. Baseline characteristics all ME/CFS patients (n = 289) and for male (n = 51) and female ME/CFS
patients (n = 238).

Males (n = 51) Females (n = 238) p-Value

Age (years) 42 (11) 39 (11) 0.14
BMI (kg/m2) 24.9 (3.9) 24.5 (5.3) 0.64

Disease duration (years) 11 (8) 12 (9) 0.69
Disease severity:

mild/moderate/severe (%) * 23/15/13 (45/29/26%) 98/83/57 (41/29/20%) Chi-square 0.75

Heart rate at rest (bpm) 89 (16) 89 (19) 0.84
SBP at rest (mmHg) 125 (16) 130 (16) 0.18
DBP at rest (mmHg) 85 (20) 84 (11) 0.85

SF-36 PAS 48 (23) 48 (24) 0.96
Number of steps/day 5768 (2511) 5687 (2713) 0.84
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Table 1. Cont.

Males (n = 51) Females (n = 238) p-Value

VT VO2 (ml/kg/min) 12 (4) 11 (3) 0.09
%VT VO2 38 (14) 40 (11) 0.33

peak VO2 (ml/kg/min) 23 (8) 20 (6) 0.005
%peak VO2 72 (24) 71 (19) 0.79

BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure, HR: heart rate; PAS: physical
activity subscale of the SF-36; peak VO2: oxygen consumption at peak exercise; %peak VO2: oxygen consumption at
peak exercise as percentile of a reference population; VT VO2: oxygen consumption at the ventilatory threshold;
%VT VO2: oxygen consumption at the ventilatory threshold as percentile of a reference population. * Disease
severity was classified by the clinician using the ICC categories [1].

Table 2 shows the baseline criteria and the results of the three tests for the different disease severity
groups. Because the peak VO2 was significantly higher in male ME/CFS patients and percent VT
VO2 and percent peak VO2 were not different between female and male ME/CFS patients, for the
comparison of the severity grading, the percent VO2 data were used. No differences were found in
baseline characteristics as age or disease duration. No significant difference was found between the
ratio male/female patients. The physical activity subscale of the SF-36 was 70 (11) for mild, 43 (8) for
moderate and 15 (10) for severe ME/CFS patients. The mean number of steps per day was 8235 (1004)
for mild, 5195 (1231) for moderate and 2031 (824) for severe disease. The percent predicted oxygen
consumption at the ventilatory threshold was 47 (11%) for mild, 38 (7%) for moderate and 30 (7%) for
severe disease. The percent peak oxygen consumption was 90 (14%) for mild, 64 (8%) for moderate
and 48 (9%) for severe disease. All comparisons were highly significantly different (all p < 0.0001).
Figure 1 shows the graphical representation of those data.

Table 2. ME/CFS patient characteristics divided by ICC disease severity grading.

Group 1:
Mild

Group 2:
Moderate

Group 3:
Severe

One-Way ANOVA and Post-Hoc
Tukey’s Test

Number 121 98 70

Male/female 23/98 15/83 13/57 Chi-square 0.75 (3 × 2 table)

Age (years) 43 (11) 38 (11) 35(11)
F (2, 286) = 12.1; p < 0.0001. Post-hoc tests:

1 vs. 2 p = 0.008; 1 vs. 3 p < 0.0001 and
2 vs. 3 p = 0.12

Disease duration
(years) 12 (9) 12 (8) 12 (8) F (2, 286) = 0.06; p = 0.94

SF-36 PAS 70 (11) 43 (8) 15 (10)
F (2, 286) = 717.6; p < 0.0001. Post-hoc

tests: 1 vs. 2 p < 0.0001; 1 vs. 3 p < 0.0001
and 2 vs. 3 p < 0.0001

Number of
steps/day 8235 (1004) 5195 (1231) 2031 (824)

F (2, 286) = 792.4; p < 0.0001. Post-hoc
tests: 1 vs. 2 p < 0.0001; 1 vs. 3 p < 0.0001

and 2 vs. 3 p < 0.0001

%VT VO2 47 (11) 38 (7) 30 (7)
F (2, 286) = 85.7; p < 0.0001. Post-hoc tests:
1 vs. 2 p < 0.0001; 1 vs. 3 p < 0.0001 and 2

vs. 3 p < 0.0001

%peak VO2 90 (14) 64 (8) 48 (9)
F (2, 286) = 355.0; p < 0.0001. Post-hoc

tests: 1 vs. 2 p < 0.0001; 1 vs. 3 p < 0.0001
and 2 vs. 3 p < 0.0001

BMI: body mass index; PAS: physical activity subscale of the SF-36; %peak VO2: oxygen consumption at peak
exercise as percentile of a reference population; %VT VO2: oxygen consumption at the ventilatory threshold as
percentile of a reference population.
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Figure 1. Physical activity subscale of SF-36 (panel A), number of steps per day (panel B), percent
oxygen consumption at the ventilatory threshold (panel C) and percent peak oxygen consumption
(panel D) in mild, moderate and severe ME/CFS according to clinical grading from International
Consensus Criteria. Legend Figure 1 %peak VO2: oxygen consumption at peak exercise as percentile
of a reference population; %VT VO2: oxygen consumption at the ventilatory threshold as percentile of
a reference population.

To compare the overall ICC severity grading with the other measures of activity, we divided
the groups based on the results of Receiving Operator Characteristic (ROC) curves that generated
the best cut-off values between mild and moderate and between moderate and severe disease. For
the physical activity subscale of the SF-36, the best cut-off values were <30, from 30-to 60 and >60
to optimally discriminate between severe, moderate and mild disease. The area under the curve
between moderate and severe was 0.984 and between mild and moderate 0.981. For the number of
steps the best cut-off values were <3500, from 3500 to 6250 and >6250 steps to optimally discriminate
between severe, moderate and mild disease. The area under the curve between moderate and severe
was 0.997 and between mild and moderate 0.962. For the percent predicted oxygen consumption at
the ventilatory threshold the best cut-off values were <30%, from 30% to 45% and >45%. The area
under the curve between moderate and severe was 0.794 and between mild and moderate 0.760. For
the percent predicted peak oxygen consumption the best cut-off value were ≤57%, from 58% to 72%
and >72%. The area under the curve between moderate and severe was 0.925 and between mild and
moderate 0.973.

Table 3 shows the percentage of patients who are included in the range of the three predetermined
cut-off values. Figure 2 shows the graphical representation of these results.
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Table 3. Subdivision of cut-off values/measures of agreement as determined by ROC analysis for the
four studied measures in relation to ICC clinical severity grading.

Group 1
Mild

Group 2
Moderate

Group 3
Severe

Measure of Agreement
(Kappa)

Physical Activity subscale of the SF-36 (PAS) (panel A Figure 2)

>60 93 (77%) 0 (0%) 0 (0%)
Kappa 0.80

(95%CI: 0.742–0.859)
30–60 28 (23%) 93 (95%) 5 (7%)
<30 0 (0%) 5 (5%) 65 (93%)

Number of steps (panel B Figure 2)

>6250 120 (99%) 15 (15%) 0 (0%)
Kappa 0.89

(95% CI: 0.848–0.938).
3500–6250 1 (1%) 82 (84%) 3 (4%)
<3500 0 (0%) 1 (1%) 67 (96%)

%predicted oxygen consumption at the ventilatory threshold (panel C Figure 2)

>56% 70 (58%) 15 (15%) 2 (3%)
Kappa 0.39

(95% CI: 0.303–0.473).
30–45% 46 (38%) 68 (69%) 32 (46%)
<30% 5 (4%) 15 (16%) 36 (51%)

%predicted peak oxygen consumption (panel D Figure 2)

>72% 117 (97%) 15 (15%) 0 (0%)
Kappa 0.78

(95% CI: 0.721–0.843).
58–72% 4 (3%) 70 (71%) 8 (11%)
≤57% 0 (0%) 13 (14%) 62 (89%)

CI: confidence intervals.

From the measures of agreement and confidence intervals, it follows that using the %VT VO2

for severity grading has the lowest kappa. Grading using the physical activity subscale of the SF-36,
the number of steps per day and the %peak VO2 are equal with respect to the measured kappa, but the
number of steps per day is superior to the %peak VO2 with respect to severity grading, as the 95% CI
do not overlap.
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Figure 2. Stacked columns for physical activity subscale SF-36 (panel A) and number of steps per day
(panel B), for percent oxygen consumption at the ventilatory threshold (panel C) and percent peak
oxygen consumption (panel D) versus ICC clinical severity grading. Legend Figure 2 PAS: physical
activity subscale of the SF-36 questionnaire; %peak VO2: oxygen consumption at peak exercise as
percentile of a reference population; %VT VO2: oxygen consumption at the ventilatory threshold as
percentile of a reference population.

Table 4 shows the results of a subgroup analysis: the objective results of female and male ME/CFS
patients. As in the overall population, differences between mild, moderate and severe are all highly
significantly different both in males and females. The 2-way ANOVA showed no significant differences
in the severity groups and showed no significant interaction effect between the three disease severity
groups and gender for the number of steps, the %VT VO2 and the %peak VO2. The physical activity
subscale of the SF-36 showed a significant interaction between gender and disease severity (p = 0.03).
Post hoc results are shown in the table.

170



Healthcare 2020, 8, 273

Table 4. Comparison of female and male ME/CFS patients on validated questionnaire and more
objective measures.

Group 1:
Mild

Group 2:
Moderate

Group 3:
Severe

Two-Way Mixed ANOVA with Post Hoc
Tukey Test

Female/Male ME/CFS patients

Number of
males/females 23/98 15/83 13/57

Male SF-36 PAS 67 (13) 43 (7) 20 (11) F (2, 283) = 3.55; p = 0.030. Post-hoc tests:
female patients 1 vs. 2 p < 0.0001; 1 vs. 3 p
< 0.0001 and 2 vs. 3 p < 0.0001; male
patients 1 vs. 2 p < 0.0001; 1 vs. 3 p <

0.0001 and 2 vs. 3 p < 0.0001Female SF-36 PAS 71 (10) 44 (9) 14 (10)

Male Number of
steps/day 8067 (1152) 5056 (892) 2523 (860) F (2, 283) = 2.51; p = 0.083

Female Number of
steps/day 8274 (969) 5220 (1286) 1919 (780)

Male %VT VO2 48 (15) 33 (5) 26 (6) F (2, 283) = 2.11; p = 0.12.
Female %VT VO2 47 (10) 39 (7) 30 (8)

Male %peak VO2 93 (15) 60 (9) 46 (9) F (2, 283) = 2.46; p = 0.088
Female %peak VO2 89 (13) 65 (7) 48 (9)

PAS: physical activity subscale of the SF-36; %peak VO2: oxygen consumption at peak exercise as percentile
of a reference population; %VT VO2: oxygen consumption at the ventilatory threshold as a percentile of a
reference population.

4. Discussion

The ICC ME criteria proposed a severity classification including mild, moderate, severe and very
severe disease [1]. The ICC’s considerations to classify patient disease severity were to increase patient
group homogeneity in the research, to help orient and monitor treatment, and to determine total disease
burden. Thus far, we are not aware of any studies that have implemented this classification, nor are we
aware of validation studies. The main finding of this study is that the physical function subscale of the
SF-36 questionnaire, and objective measures such as the number of steps per day on an activity meter
and measures of percent oxygen consumption at ventilatory threshold and at peak exercise, showed a
clear distinction between mild, moderate and severe ME/CFS patients. The physical activity subscale
of the SF-36, the number of steps per day and oxygen consumption data all decreased significantly
with increasing ICC severity as is shown in Figure 1. Secondly, in the present study, differences in
the SF-36 physical activity subscale, in the number of steps and in the oxygen consumption at the
ventilatory threshold and at peak exercise of mild, moderate and severe patients were comparable in
female and male ME/CFS patients, indicating the validity of the severity grading in both women and
men as is shown in Table 1. These data are in contrast to the study of Faro et al. who demonstrated in
a large patient population that the clinical phenotype of male ME/CFS patients differed from that of
female ME/CFS patients [22]. In the study of Faro et al., the physical activity subscales of the SF-36
were significantly higher in men than in women. However, the authors did not analyze the physical
functioning subscale in relation to the clinical severity degree, as no subdivision was made in patients
based on a clinical grading as in the present study.

While the four measures were significantly different between mild, moderate and severe disease,
Table 3 and Figure 2 show discrepancies between the four measures. The oxygen consumption at
the ventilatory threshold has only a fair agreement (low Kappa value) with the clinical grading and
is therefore not likely to be helpful. The reasons for the low diagnostic capacity of the ventilatory
threshold are unknown and need to be explored in future studies. In a previous study, we showed
highly significant correlations between the physical functioning scale, the number of steps/day and
the percent peak oxygen consumption in female ME/CFS patients [23]. Despite the highly significant
correlations, a large variation between the three measures was found in that study. Activity is partially
determined by age, race, menopausal status, educational level, body mass index, depressive symptoms,
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smoking, chronic medical conditions, and pain [24]. Furthermore, physical activity can also vary due to
social circumstances (taking care of parents and children, marriage status), age, and previous physical
fitness. The peak VO2 is influenced by genetics, gender, age, training status, exercise mode, bedrest,
altitude, body composition, medication, the capacity of the respiratory and circulatory systems to
take up and transport oxygen, and the capacity of the working muscles to receive and use oxygen.
In ME/CFS patients the degree of fatigue/exhaustion, post-exertional malaise, underlying metabolic
abnormalities, fibromyalgic pain, kinesiophobia and the use of medication may further influence
physical activities. Moreover, the classification based on history taking may be difficult, due to a
difference of interpretation between clinicians as the history can differ due to co-morbidities, cognitive
dysfunction, gender, age, disease duration, social status, personality, dependence on social security
funding and, importantly, on the presence or absence of post-exertional malaise during history taking.
Thus, due to the large number of influencing factors, the cut-off values for the physical functioning
scale, number of steps and peak VO2 in relation to the severity of the disease cannot be taken as
absolute values, but merely support the proper severity grading.

4.1. Physical Activity Questionnaires in Previous ME/CFS Studies:

A large number of studies have examined the validity of the SF-36 questionnaire, showing that
the physical activity subscale discriminates between various diseases and healthy controls [25–33].
In ME/CFS patients Jason et al. reported the ability of the different subscales of the SF-36 questionnaire
to discriminate CFS patients from healthy controls [34]. The authors found that the physical activity
subscale was not very optimal to discriminate between patients and healthy controls, using an
area-under-the-curve (AUC) cut-off value of >0.90 for optimal discrimination. In the community-based
sample, the AUC of the physical activity scale was 0.84 and in the tertiary care sample 0.87. On the
contrary, another study found an AUC for assessing decrease in the physical activity scale of 0.91 [35],
suggesting that the use of the physical activity score is valid with an acceptable discriminative
value. The current study did not compare patients with healthy controls, instead patients with mild,
moderate and severe disease were compared. We found excellent areas under the curves of 0.981 for
the distinction between mild and moderate disease and 0.984 for the distinction between moderate
and severe disease. However, when interpreting results, care must be taken that completion of the
questionnaire is not done in a period of post-exertional malaise, as underreporting can be expected,
or in a period of revitalization where over reporting can be expected.

4.2. Number of Steps in Previous ME/CFS Studies

The SensewearTM armband is a triaxial accelerometer, which measures steps, determines upright
and lying position, characterizes sleep and estimates energy expenditure. Two studies have compared
the number of steps of the SensewearTM armband to other activity trackers [36,37]. Both studies
found a high mean absolute percentage error for the SensewearTM armband, relative to other activity
trackers, it was considered to be in the middle range of reliability. The mean absolute percentage
error (MAPE) reflects the accuracy of a device tested against a gold standard. Both studies used
counted steps as the gold standard against measured steps from the device [36,37]. However, the study
of Wahl et al. studied sporting conditions and not daily life circumstances. The study of An et al.
studied daily life circumstances besides comparison of devices on a treadmill. Both studies showed
the SensewearTM underestimated the number of steps. In the study of An et al., subjects did not wear
the device for the whole 24 h, but only at documented activity periods. In the current study, patients
wore the device for 5 complete days, which is a completely different study protocol, making results
less comparable. Nevertheless, the SensewearTM device has successfully been used in patients with
rheumatoid arthritis [38] in hemodialysis [39], and chronic obstructive pulmonary disease patients [40],
spinal cord injury patients [41], in obese patients [42] and in children [43].

The exercise intolerance in CFS patients, using a variety of accelerometers, has been demonstrated
in a number of studies [44–50]. None of these studies explored the discriminative value of the number
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of steps for symptom severity. Our data, with areas under the curve of the distinction between mild
and moderate disease of 0.962 and of the distinction between moderate and severe disease of 0.997
suggests that activity tracking can be used as a diagnostic criterion (see Table 2 and Figure 1). However,
as with the questionnaire, care must be taken that patients wear the tracker on average days. In fact,
15 patients were excluded from analysis due to under/over-activity.

4.3. Cardiopulmonary Exercise Test in Previous ME/CFS Studies

Finally, cardiopulmonary exercise testing is considered the most objective way to characterize
exercise performance in ME/CFS patients. Multiple studies have shown that peak oxygen consumption
is reduced in the majority of ME/CFS patients [51–63]. However, only one study determined the relation
between the peak VO2 and accelerometer data in female ME/CFS patients: higher peak VO2 values
were related to a higher physical activity time, physical activity energy expenditure, and a mean energy
expenditure [46]. In line with the study of Ickmans et al., our study showed that in more severely
affected ME/CFS patients, activity as expressed by the number of steps is associated with a lower
percent predicted peak oxygen consumption as well as with the percent predicted oxygen consumption
at the ventilatory threshold as is shown in Tables 2 and 3. Studies have shown that cardiopulmonary
exercise test values of males and females differ due to a variety of factors, including weight, height,
total body fat, total muscle mass, hemoglobin, cardiac volumes, and lung volumes [64–69]. In the
present study we also found a difference between male and female ME/CFS patients with respect to the
absolute peak oxygen consumption as is shown in Table 1 However, when percent predicted values
were used, no significant difference was found between male and female patients. This is due to the
fact that results are normalized to a reference population in which reference values of males are higher
of females. Whether the same cut-off values of the physical activity subscale of the SF-36, the number
of steps per day and the percent parameters of the cardiopulmonary exercise test can be used for men
and women to discriminate between mild, moderate and severe ME/CFS needs to be determined in a
larger male patient sample.

4.4. Summary of Previous ICC Clinical Severity Category Grading

We have explored the ICC disease grading and reported this in several recent papers. In 99 female
patients, we correlated the physical activity subscale of the SF-36 with more objective measures as the
number of steps per day on an activity tracker and the percent predicted peak oxygen consumption.
Subgroup analysis of a RER over or under 1.1, the presence or absence of fibromyalgia, the use or
non-use of pain-medication and a subdivision above and below a BMI of 30 had no impact on the
correlations [23].

Furthermore, we reported on 82 female ME/CFS patients undergoing a 2-day CPET protocol,
including 31 patients with mild disease, 31 patients with moderate disease and 20 patients with
severe disease according to the ICC criteria. With increasing disease severity, cardiopulmonary
exercise variables like oxygen consumption at the ventilatory threshold and peak exercise and the
workload at the ventilatory threshold and at peak exercise declined significantly with increasing
disease severity [70].

4.5. Limitations

This was a retrospective study taking data from patients with a maximum interval of 3 month
between the three different measurements. This was a retrospective study and data can be used as a
guideline for prospective studies. Ensuring a stable patient population was confirmed by checking
of the patient charts: no major changes in symptomatology were found over this period of time in
all patients. Only 289 out of 675 fulfilled all the requirements for analysis. The main reason for
data acquisition in these patients were social security claims. In 269 patients, not all three methods
were obtained. This may have led to inclusion bias. We did not include a control population.
A prospective study is needed to evaluate the variability in measurements over time. Although the
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SensewearTM activity meter probably underestimates the number of steps per day, a clear distinction
in the three patient severity groups was shown. In addition, the SensewearTM activity meter is not
available anymore, but the present commercial actographs and smart watches have step measurements
included. ME/CFS is a heterogeneous disease with complex phenotyping such as differences in onset,
differences in symptom combinations and specific comorbidities. This heterogeneity might influence
results/outcomes and needs to be studied in future.

5. Conclusions

Disease severity grading as suggested by Carruthers in the ICC on ME/CFS is validated by using
questionnaires and more objective measures as the number of steps or cardiopulmonary exercise test
parameters. We showed a well-defined difference between ICC severity categories and physical activity
on the SF-36 questionnaire, as well as in the number of steps per day and the percentage predicted
oxygen consumption at the ventilatory threshold and peak exercise. With this information, the history
of the patients reported outcomes on the disease can be confirmed and be more comprehensible for the
patient and his/her caretakers, treating physicians and authorities. Moreover, it increases patient group
homogeneity in ME/CFS research.
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Appendix A

A ramp workload protocol was used varying between 10–30 Watt/min increases, depending
on sex, age, and expected exercise intolerance. Symptoms limiting the test were exhaustion in all
patients, muscle pain in 80% as one of the symptoms at the end of the test, and dizziness in 8%.
None showed any signs of cardiac ischemia. Oxygen consumption (VO2), carbon dioxide release
(VCO2), and oxygen saturation were continuously measured (Cortex, Procare, Amsterdam, The
Netherlands), and displayed on screen using Metasoft software (Cortex, Biophysic Gmbh, Leipzig,
Germany). An ECG was continuously recorded and blood pressures were measured using the Nexfin
device (BMEYE, Amsterdam, The Netherlands) [71]. The metabolic measurement system (Cortex,
Biophysic Gmbh, Leipzig, Germany) was calibrated before each test with ambient air, standard
gases of known concentrations, and a 3-L calibration syringe. The ventilatory threshold (VT), a
measure of the anaerobic threshold, was identified from expired gases using the V-Slope algorithm [72].
An experienced cardiologist supervised the test and performed visual assessment and confirmation
of the algorithm-derived VT. The mean of the VO2 measurements of the last 15 s before ending the
exercise (peak VO2) was taken. VO2 at the peak and at the VT were expressed as a percentage of
the normal values of a population study of males and females: %peak VO2 and %VT VO2 [73]. Also
the mean respiratory exchange ratio (RER; VCO2/VO2) of the last 15 s was calculated. Immediately
after the test, the attending cardiologist noted the primary reason for termination of the exercise. We
excluded patients with a body mass index of >37 as well as patients younger than 25 years, because
the reference values of the population-based study of Glaser et al. reported on data of healthy controls
older than 25 years and with a BMI less than 37 kg/m2 [73].
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Abstract: Introduction: In a large study with myalgic encephalomyelitis/chronic fatigue syndrome
(ME/CFS) patients, we showed that 86% had symptoms of orthostatic intolerance in daily life and that
90% had an abnormal reduction in cerebral blood flow (CBF) during a standard tilt test. A standard
head-up tilt test might not be tolerated by the most severely affected bed-ridden ME/CFS patients.
Sitting upright is a milder orthostatic stress. The present study examined whether a sitting test,
measuring cerebral blood flow by extracranial Doppler, would be sufficient to provoke abnormal
reductions in cerebral blood flow in severe ME/CFS patients. Methods and results: 100 severe ME/CFS
patients were studied, (88 females) and were compared with 15 healthy controls (HC) (13 females).
CBF was measured first while seated for at least one hour, followed by a CBF measurement in the
supine position. Fibromyalgia was present in 37 patients. Demographic data as well as supine heart
rate and blood pressures were not different between ME/CFS patients and HC. Heart rate and blood
pressure did not change significantly between supine and sitting both in patients and HC. Supine
CBF was not different between patients and HC. In contrast, absolute CBF during sitting was lower
in patients compared to HC: 474 (96) mL/min in patients and 627 (89) mL/min in HC; p < 0.0001.
As a result, percent CBF reduction while seated was −24.5 (9.4)% in severe ME/CFS patients and −0.4
(1.2)% in HC (p < 0.0001). In the ten patients who had no orthostatic intolerance complaints in daily
life, the CBF reduction was −2.7 (2.1)%, which was not significantly different from HC (p = 0.58).
The remaining 90 patients with orthostatic intolerance complaints had a −26.9 (6.2)% CBF reduction.
No difference in CBF parameters was found in patients with and without fibromyalgia. Patients
with a previous diagnosis of postural orthostatic tachycardia syndrome (POTS) had a significantly
larger CBF reduction compared with those without POTS: 28.8 (7.2)% vs. 22.3 (9.7)% (p = 0.0008).
Conclusions: A sitting test in severe ME/CFS patients was sufficient to provoke a clinically and
statistically significant mean CBF decline of 24.5%. Patients with a previous diagnosis of POTS had
a larger CBF reduction while seated, compared to patients without POTS. The magnitude of these
CBF reductions is similar to the results in less severely affected ME/CFS patients during head-up
tilt, suggesting that a sitting test is adequate for the diagnosis of orthostatic intolerance in severely
affected patients.

Keywords: orthostatic intolerance; cerebral blood flow; sitting; myalgic encephalomyelitis; chronic
fatigue syndrome; severe disease; ME/CFS
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1. Introduction

Orthostatic intolerance is defined as a clinical condition in which symptoms worsen upon
assuming and maintaining upright posture and are ameliorated (although not necessarily abolished)
by recumbency [1]. Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) patients have a
high prevalence of orthostatic intolerance [1,2]. We reported in a study of 429 ME/CFS patients that
86% had orthostatic intolerance symptoms during daily life [2]. Furthermore, during a 30-min head-up
tilt table test, 90% had an abnormal cerebral blood flow (CBF) reduction as assessed by extracranial
Doppler measurements. This abnormal CBF reduction was not only present in ME/CFS patients with
postural orthostatic tachycardia syndrome (POTS) and delayed orthostatic hypotension, but also in
patients with a normal heart rate and blood pressure response during tilt testing. The mean CBF
reduction of 26% in the entire study population with ME/CFS was significantly different from the 7%
reduction observed in healthy controls in response to the same orthostatic stress.

Extracranial Doppler measurements may take between 2 and 7 min, and in our recent study,
15 patients were excluded because they were unable to maintain the upright position during the
acquisition period [2]. Moreover, patients can develop post-exertional malaise after conventional 60–90
degree head-up orthostatic stress testing [1]. Due to these two restrictions, conventional orthostatic
testing may not be feasible in severe ME/CFS patients. Miwa et al. described in a study of 44 ME/CFS
patients that during a 10 min active sitting, test 30 patients (69%) reported orthostatic intolerance [3].
Moreover, in that study, orthostatic intolerance symptoms while sitting were more prevalent in patients
with increased functional impairment.

Assuming that severe ME/CFS patients cannot tolerate prolonged standing during tilt testing and
also that they have orthostatic symptoms during sitting, the aim of the current study was to test the
hypothesis that reduced cerebral blood flow was present in severe ME/CFS patients during sitting.

2. Materials and Methods

2.1. Patients and Healthy Controls

From June 2011 to January 2018, 801 patients with the suspicion of ME/CFS visited the outpatient
clinic of the Stichting CardioZorg. All patients were evaluated by the same clinician (FVC). During the
first visit, it was determined whether patients satisfied the criteria for CFS and ME, taking the exclusion
criteria into account [4,5]. Furthermore, in case of ME/CFS, the severity of the disease was classified.
Disease severity was scored according to the International Consensus Criteria (ICC), with severity
scored as mild, moderate, severe, and very severe [4]. The clinician also ascertained the presence or
absence of orthostatic intolerance symptoms in daily life like dizziness/light-headedness, prior syncope
and prior near-syncope, nausea, etc., as well as triggering events like standing in a line. In the present
study, we analyzed 100 severe ME/CFS patients who had cerebral blood flow measurements while
seated. A sitting test was chosen over a standing test or tilt-table test because patients were not able to
stand for more than several minutes and we wanted to avoid the prolonged post-exertional malaise
that can occur after tilt table testing. Furthermore, we recorded whether patients had a previous
diagnosis of postural orthostatic tachycardia syndrome (POTS) or fibromyalgia. If those with POTS
were being treated with cardio-active medications, patients were instructed to stop those drugs for the
3 days before testing. Patients taking pain medications and selective serotonin reuptake inhibitors
continued taking these medications as usual. For comparison, 15 healthy controls were studied. None
used heart rate or blood pressure lowering medications. The study was carried out in accordance
with the Declaration of Helsinki. All ME/CFS patients gave informed, written consent. The study was
approved by the medical ethics committee of the Slotervaart Hospital, Amsterdam, the Netherlands
(reference number P1736 and P1450).
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2.2. Sitting Test

Testing was first performed in the seated position. Subjects had been seated for at least one hour
before testing: see Table 1. Subjects were positioned on a special examination table with a whole trunk
inclination of 80 degrees. The upper limbs rested comfortably at their sides and the lower limbs had
an inclination of −25 degrees (see Figure 1). The study protocol started with measurements of heart
rate and blood pressure, followed by extracranial Doppler echography (see below). After completion
of the measurements, patients were placed in the supine position for 10–15 min, after which the
measurements were repeated.

Table 1. Summary of the sitting test procedure.

A minimum of 1 h sitting was required (including travel, time spent in the waiting room, and history taking)

Transfer to the research table and start sitting test

Measurement of heart rate and blood pressure in sitting position as shown in Figure 1

Cerebral blood flow measurements in sitting position

Lying down for 10–15 min

Measurement of heart rate and blood pressuring in supine position

Cerebral blood flow measurements in supine position

End of the sitting test

Figure 1. Research setup.

2.3. Cerebral Blood Flow Determination by Extracranial Doppler Echography

Cerebral blood flow measurements were performed with the same protocol as described in
previous studies [2,6]. A more detailed description can be found in Appendix A.

2.4. Statistical Analysis

Data were analyzed using Graphpad Prism version 8.2.4 (Graphpad software, La Jolla, CA, USA).
All continuous data were tested for normal distribution using the D’Agostino & Pearson omnibus
normality test, and presented as mean (SD) or as median with the IQR, where appropriate. Nominal
data were compared with a Chi-square analysis. For continuous data, a paired and non-paired
t-test/Mann–Whitney was used for comparison, where appropriate. Groups were compared using the
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ordinary one-way analysis of variance (ANOVA), with post hoc Tukey’s test in the event of a significant
result. A p value of <0.01 was considered significant.

3. Results

Patient Clinical and Echo Doppler Data

Between June 2011 and January 2018, 801 patients were evaluated. Of those, 53 patients did not
fulfill the ME/CFS criteria, leaving 748 patients diagnosed with ME/CFS. Of the 748 ME/CFS patients,
177 (24%) were classified as having severe ME/CFS. From this group, 38 patients were excluded because
they underwent a passive standing test, 12 patients were excluded from the analysis because of the
use of blood pressure and/or heart rate influencing medication, 12 patients refused orthostatic stress
testing, and 15 patients had incomplete or insufficient image acquisitions, leaving 100 patients with a
severe grade of ME/CFS studied (88 females/12 males). The estimated mean duration of sitting before
the start of the sitting test was 1 h 55 min (SD 58 min). The maximal duration of sitting before starting
the test was 3.5 h. Baseline characteristics are presented in Table 2. For the patient group, median
disease duration was 14 (IQR 8–22) years. Daily life orthostatic intolerance symptoms were reported by
90 of the 100 ME/CFS patients. At the time of the test, nine patients were being treated with selective
serotonin reuptake inhibitors (SSRIs). Baseline and clinical data in patients with and without SSRIs
did not differ significantly (data not shown). Fibromyalgia was present in 37/100 patients. Of the
37 ME/CFS patients with fibromyalgia, 28 were being treated with pain-medication or benzodiazepines
for sleeping disorders. Of the remaining 63 patients, 4 were being treated with benzodiazepines for
sleeping disorders. A diagnosis of POTS was reported by 34 patients. Table 2 also shows supine and
sitting test results for both healthy controls and severe ME/CFS patients. No statistically significant
differences were present during supine testing. Heart rate and blood pressure was similar between
groups during the sitting position, but there was a significant difference in the cerebral blood flow
during sitting: 474 (96) mL/min in ME/CFS patients vs. 627 (89) mL/min in healthy controls (p < 0.0001).
The percent decline in cerebral blood flow in the sitting position compared to the supine position was
−24.5 (9.4)% in ME/CFS patients vs. −0.4 (1.2)% in healthy controls (p < 0.0001). No patients developed
POTS or delayed orthostatic hypotension during the test.

Table 2. Demographic features and orthostatic stress test results in healthy controls and severe
ME/CFS patients.

HC (n = 15) Severe ME/CFS (n = 100) p-Value

Male/female 2/13 12/88 0.88

Age (years) 38 (15) 38 (12) 0.94

Height (cm) 172 (9) 174 (8) 0.44

Weight (kg) 68 (15) 73 (16) 0.27

BMI (kg/m2) 22.9 (3.4) 24.3 (5.5) 0.33

Heart rate supine (bpm) 70 (14) 75 (15) 0.34

Heart rate sitting (bpm) 75 (10) 87 (19) 0.08

Systolic blood pressure supine (mmHg) 119 (14) 124 (17) 0.40

Systolic blood pressure sitting (mmHg) 122 (18) 134 (18) 0.05

Diastolic blood pressure supine (mmHg) 75 (12) 80 (11) 0.20

Diastolic blood pressure sitting (mmHg) 83 (10) 88 (11) 0.22

Cerebral blood flow supine (mL/min) 630 (85) 631 (121) 0.96

Cerebral blood flow sitting (mL/min) 627 (89) 474 (96) <0.0001

Cerebral blood flow % change sitting vs. supine −0.4 (1.2) −24.5 (9.4) <0.0001

HC: healthy controls; ME/CFS: myalgic encephalomyelitis/chronic fatigue syndrome.
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Figure 2 shows the percent decrease in cerebral blood flow from supine to sitting in healthy
controls and in severe ME/CFS patients with and without orthostatic intolerance in daily life. Only 10
(10%) severe ME/CFS patients had no orthostatic symptoms in daily life. Cerebral blood flow reductions
in patients without daily life orthostatic intolerance symptoms did not differ significantly from those
found in healthy controls.

Figure 2. Cerebral blood flow decrease in percentage reduction between the supine position and the
sitting position in healthy controls (n = 15), in severe ME/CFS patients without orthostatic intolerance
in daily life (n = 10), and in severe ME/CFS patients with orthostatic intolerance in daily life (n = 90). OI:
orthostatic intolerance; w/o: without; ME/CFS: myalgic encephalomyelitis/chronic fatigue syndrome;
p-values shown are the result from an ordinary one-way analysis of variance (ANOVA), with post hoc
Tukey’s test. Results are presented as percentage cerebral blood flow decrease (standard deviation).

Table 3 shows the baseline, supine, and sitting test results for severe ME/CFS patients with (n = 37)
and without (n = 63) fibromyalgia. Patients with fibromyalgia were significantly older and had a
higher BMI. Other variables did not differ significantly. The percent decline in cerebral blood flow
was −23.9 (9.4)% and −24.9 (9.5)% for patients with and without fibromyalgia respectively (p = 0.51)
Comparing these data in patients with and without pain-medication and/or benzodiazepines showed
similar results (data not shown).

Table 4 shows the baseline and supine and sitting test results for severe ME/CFS patients with
(n = 34) and without (n = 66) POTS in their history. Patients with POTS in their history were
significantly younger. Other variables did not differ significantly. The percent decline in cerebral blood
flow was −22.3 (9.7)% and −28.8 (7.2)% for patients without and with POTS in their history respectively
(p < 0.001).
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Table 3. Baseline and orthostatic stress test results in severe ME/CFS patients with fibromyalgia (n = 37)
and in severe ME/CFS patients without fibromyalgia (n = 63).

FM Plus (n = 37) FM Minus (n = 63) p-Value

Male/female 2/35 10/53 0.12

Age (years) 43 (13) 36 (11) <0.01

Disease duration (years) # 15 (8.5–23.5) 13 (8–19) 0.46

Height (cm) 172 (7) 174 (8) 0.15

Weight (kg) 78 (17) 70 (15) 0.02

BMI (kg/m2) 26.3 (5.5) 23.1 (5.2) <0.01

Heart rate supine (bpm) 71 (10) 78 (17) 0.02

Heart rate sitting (bpm) 81 (12) 91 (21) 0.02

Systolic blood pressure supine (mmHg) 125 (19) 124 (16) 0.95

Systolic blood pressure sitting (mmHg) 138 (20) 132 (16) 0.15

Diastolic blood pressure supine (mmHg) 82 (11) 79 (11) 0.24

Diastolic blood pressure sitting (mmHg) 90 (12) 86 (10) 0.09

Cerebral blood flow supine (mL/min) 639 (131) 627 (116) 0.62

Cerebral blood flow sitting (mL/min) 481 (88) 470 (101) 0.56

Cerebral blood flow % change sitting
vs. supine −23.9 (9.4) −24.9 (9.5) 0.60

FM: fibromyalgia; # Data with median (IQR). ME/CFS: myalgic encephalomyelitis/chronic fatigue syndrome.

Table 4. Demographic and orthostatic stress test results in severe ME/CFS patients with and without a
history of POTS.

With POTS (n = 34) Without POTS (n = 66) p-Value

Male/female 2/32 10/56 0.18

Age (years) 31 (9) 42 (12) <0.0001

Disease duration (years) # 13 (8–18.5) 14.5 (–23) 0.47

Orthostatic intolerance in daily life 34 (100%) 56 (85%) 0.02 #

Height (cm) 174 (7) 174 (8) 0.98

Weight (kg) 74 (18) 72 (15) 0.63

BMI (kg/m2) 24.7 (6.3) 24.1 (5.1) 0.59

Heart rate supine (bpm) 77 (18) 74 (13) 0.30

Heart rate sitting (bpm) 89 (21) 86 (17) 0.48

Systolic blood pressure supine (mmHg) 126 (16) 124 (18) 0.67

Systolic blood pressure sitting (mmHg) 136 (15) 134 (19) 0.64

Diastolic blood pressure supine (mmHg) 82 (12) 79 (10) 0.30

Diastolic blood pressure sitting (mmHg) 89 (11) 87 (10) 0.64

Cerebral blood flow supine (mL/min) 656 (121) 619 (121) 0.15

Cerebral blood flow sitting (mL/min) 466 (96) 478 (96) 0.57

Cerebral blood flow % change sitting
vs. supine −28.8 (7.2) −22.3 (9.7) <0.001

POTS: postural orthostatic tachycardia syndrome; # Data with median (IQR). ME/CFS: myalgic encephalomyelitis/
chronic fatigue syndrome. # Chi-square testing (2 × 2 table).

Figure 3 illustrates the percent reduction in cerebral blood flow between supine and sitting in
severe ME/CFS patients based on the presence or absence of a history of POTS. Cerebral blood flow
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reductions in patients without POTS were significantly lower compared to those who had POTS
(p = 0.0008).

Figure 3. Cerebral blood flow reductions in percent reduction between the supine position and the
sitting position in severe ME/CFS patients with (n = 34) and without (n = 66) a history of Postural
Orthostatic Tachycardia Syndrome (POTS). A history of POTS could result from self-reporting, from
the diagnosis with a standing test or a tilt-table test elsewhere in the past, or by tilt-table testing in our
clinic in the past. POTS: postural orthostatic tachycardia syndrome; w/o: without. ME/CFS: myalgic
encephalomyelitis/chronic fatigue syndrome; p-values shown are the result from an unpaired t-test.
Results are presented as percentage cerebral blood flow decrease (standard deviation).

4. Discussion

This is the first study showing that in severe ME/CFS patients, a significant reduction in cerebral
blood flow (mean reduction −24.5%) can be provoked by sitting. In contrast, in healthy controls, only
minimal change in cerebral blood flow reduction was observed (mean reduction −0.4%). Studying
sitting as an orthostatic stressor with extracranial Doppler echography has not been described before.
However, not all patients showed this abnormal response. In patients without daily life orthostatic
intolerance complaints, a minimal reduction in cerebral blood flow of −2.7% was found, which did
not differ significantly from healthy controls. In contrast, in patients with orthostatic intolerance
complaints in daily life, sitting resulted in a 26.9% reduction in cerebral blood flow. This is similar
to the 27% reduction in cerebral blood flow in an exploratory study with 20 degrees tilting during
15 min in severe ME/CFS patients [7]. It also is comparable to the 26% reduction observed after 30 min
of 70 degree head-up tilt in a less severely affected population of ME/CFS patients [2]. We observed
no difference in cerebral blood flow results whether patients had concomitant fibromyalgia or not.
In patients with a previous diagnosis of POTS, cerebral blood flow reductions while seated were
significantly larger than in patients who did not have POTS. It remains to be determined whether a
sitting test would be adequate for the diagnosis of orthostatic intolerance/significant cerebral blood
flow reduction in less severely affected ME/CFS patients. Furthermore, it remains to be determined
whether a standard head-up tilt test shows more abnormal cerebral blood flow reduction than a sitting
test in severe ME/CFS patients without orthostatic intolerance symptoms in daily life.

In the present study, a difference close to a significance of 0.05 was found between the sitting
systolic blood pressure between healthy controls and severe ME/CFS patients: 122 (18) mmHg for
healthy controls and 134 (18) mm Hg for ME/CFS patients. This difference might be explained by the
fact that in severe ME/CFS patients, a decrease in blood volume may be present [8–11]. Moreover,
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we showed that cardiac output reductions during tilt-table testing were significantly more pronounced
in ME/CFS patients compared to controls [12]. Both findings may result in a reduced venous return,
and subsequent vasoconstriction and elevation of the measured, sitting, and systolic blood pressure.
However, this remains to be proven. Also, it is unknown whether the duration of sitting before the
test influences the reduction in venous return, cardiac output, and cerebral blood flow reduction in a
ME/CFS patient population. In the present study, we did not find a correlation between the estimated
duration of sitting before the start of the test and the percent reduction in cerebral blood flow (data not
shown).

Miwa et al. described in a study of 44 ME/CFS patients (11 males and 33 females) that during
an active standing test 40 (91%) reported orthostatic intolerance symptoms, and 30 (69%) reported
orthostatic symptoms during a 10 min active sitting test [3]. Sitting as trigger for the development of
orthostatic intolerance complaints was reported with increasing severity of the disease.

There are limited data on the effects of sitting using transcranial Doppler (TCD). Carter et al.
studied the effects of 4-h sitting with and without exercise breaks in 10 healthy males [13]. Although
they did not perform a statistical analysis of the difference of the change of 4 h sitting to supine
afterwards, the data showed that middle cerebral artery velocity increased from 53.8 (1.6) cm/sec
after 4 h of sitting to 55.5 (2.1) cm/sec in the supine position afterwards, without intervening exercise
breaks. Their raw data imply that sitting middle cerebral artery velocity was 3% lower than supine
middle cerebral artery velocity. Wheeler et al. demonstrated that prolonged sitting without exercise
and/or breaks resulted in a significant reduction of the cerebral blood flow velocities from the middle
cerebral arteries by transcranial Doppler over an 8 h period of sitting observation in 12 elderly obese
subjects [14]. Perdomo et al. also observed a significant drop in middle cerebral artery velocities
after 3 h and 40 min sitting in 25 subjects with pre-/stage 1 hypertension, with a return to baseline
values at the end of the second working period [15]. No studies have reported transcranial Doppler
measurements during sitting in ME/CFS patients. Unlike extracranial Doppler measurements, which
calculate total CBF inflow, TCD can only measure CBF velocity, which is affected by vessel diameter,
and in the presence of vasoconstriction can underestimate changes in CBF.

In the present study, a significantly higher reduction in cerebral blood flow was found in severe
ME/CFS patients with POTS compared to severe ME/CFS patients without a history of POTS. The results
are consistent with our previous study where POTS patients had a significant higher reduction in
CBF at the end of 30 min of head-up tilt compared to patients with a normal heart rate and blood
pressure response: −29 (6)% vs. −24 (10)%; p < 0.0005 [2]. Several previous studies have described a
higher decline in cerebral blood flow as measured by TCD, but compared the subjects only to healthy
controls and not to other ME/CFS patients with different hemodynamic tilt test results attributable
to POTS [16,17]. Consistent with earlier studies, our ME/CFS patients with a history of POTS were
younger than those without POTS [18,19]

4.1. Clinical Implications

Patients are advised to rest when they experience orthostatic intolerance complaints. Our findings
of a clinically significant cerebral blood flow reduction while seated suggest that sitting may not be
adequate enough to resolve symptoms of orthostatic intolerance in some patients. Importantly, none of
the patients developed POTS or delayed orthostatic hypotension while sitting. This suggests that this
form of stress testing may be less taxing than tilt-table testing or standing.

4.2. Limitations

This study only included severe ME/CFS patients. Sitting cerebral blood flow needs to be measured
in less severely affected ME/CFS patients and compared to the blood flow measured in active standing
and standard 70 degree angle tilt-testing. Whether differences in disease severity lead to differences in
seated cerebral blood flow reduction needs to be studied in the future. While sitting was sufficient
to provoke a clinically and statistically significant reduction in cerebral blood flow, we do not know
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whether it would have dropped further during head-up tilt. The measurement of supine cerebral blood
flow was performed 10–15 min after patients had been sitting upright for at least an hour. We cannot
exclude the possibility that there was a delayed recovery from the orthostatic stress, and that the
supine measurement might have been different had patients not been sitting beforehand. However,
supine measures did not differ between ME/CFS patients and controls, so we think that the supine
measurements were not likely to have been affected by a carryover effect. Finally, while it is reasonable
to expect that the sitting test would be less taxing than a standard tilt test, and therefore is less likely to
provoke post-exertional malaise, this hypothesis remains to be tested.

5. Conclusions

This study demonstrates that a sitting test can result in a clinically significant reduction in cerebral
blood flow in patients with severe ME/CFS and that sitting, therefore, should be considered as an
important orthostatic stressor for the severe ME/CFS patient group. This method of orthostatic testing
has the potential to improve the assessment of the prevalence of orthostatic intolerance in severely
affected ME/CFS patients who are reluctant or cannot tolerate a standard 70 degree tilt test. In this
patient population, a milder orthostatic stress was able to confirm cerebral blood flow abnormalities in
the absence of heart rate and blood pressure abnormalities.
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Appendix A

Internal carotid artery and vertebral artery Doppler flow velocity frames were acquired by one
operator, using a Vivid-I system (GE Healthcare, Hoevelaken, the Netherlands) equipped with a
6–13 MHz linear transducer. Flow data of the internal carotid artery on the right and on the left side
were obtained ∼1.0–1.5 cm distal to the carotid bifurcation. The vertebral artery data were obtained
at the C3–C5 level. Care was taken to ensure the insonation angle was less than 60 degrees, that the
sample volume was positioned in the center of the vessel, and that it covered the width of the vessel.
High resolution B mode images, color Doppler images, and the Doppler velocity spectrum (pulsed
wave mode) were recorded in one frame. The order of imaging was fixed: left internal carotid artery,
left vertebral artery, right internal carotid artery, and right vertebral artery. At least two consecutive
series of six frames per artery were recorded.

Blood flows of the internal carotid and vertebral arteries were calculated offline by a second
investigator who was unaware of the patient severity status. Vessel diameters were manually traced
on B-mode images, from the intima to the opposite intima. The surface area was calculated as follows:
the peak systolic and end diastolic diameters were measured, and the mean diameter was calculated
as: mean diameter = (peak systolic diameter × 1/3) + (end diastolic diameter × 2/3) [20]. The surface
area = π * (diameter/2)2. Blood flow in each vessel was calculated from the mean blood flow velocities
times the vessel surface area and expressed in ml/min. Flow in the individual arteries was calculated
in 3–6 cardiac cycles and the data were averaged. Total cerebral blood flow was calculated by adding
the flow of the four arteries. We previously demonstrated that this methodology had good intra- and
inter-observer variability [6].
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Abstract: The findings of controlled trials on use of intravenous immunoglobulin G (IV IgG) to treat
myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) are generally viewed as representing
mixed results. On detailed review, a clearer picture emerges, which suggests that the potential
therapeutic value of this intervention has been underestimated. Our analysis is consistent with
the propositions that: (1) IgG is highly effective for a proportion of patients with severe and well-
characterised ME/CFS; (2) responders can be predicted with a high degree of accuracy based on
markers of immune dysfunction. Rigorous steps were taken in the research trials to record adverse
events, with transient symptom exacerbation commonly experienced in both intervention and placebo
control groups, suggesting that this reflected the impact of participation on people with an illness
characterised by post-exertional symptom exacerbation. Worsening of certain specific symptoms,
notably headache, did occur more commonly with IgG and may have been concomitant to effective
treatment, being associated with clinical improvement. The findings emerging from this review
are supported by clinical observations relating to treatment of patients with severe and very severe
ME/CFS, for whom intramuscular and subcutaneous administration provide alternative options. We
conclude that: (1) there is a strong case for this area of research to be revived; (2) pending further
research, clinicians would be justified in offering a course of IgG to selected ME/CFS patients at
the more severe end of the spectrum. As the majority of trial participants had experienced an acute
viral or viral-like onset, we further suggest that IgG treatment may be pertinent to the care of some
patients who remain ill following infection with SARS-CoV-2 virus.

Keywords: immunoglobulin; myalgic encephalomyelitis; chronic fatigue syndrome; viral onset;
cell-mediated immunity; post-acute sequelae of COVID-19; long-COVID

1. Introduction

Interest in researching immunoglobulin (IgG) therapy in patients with myalgic en-
cephalomyelitis/chronic fatigue syndrome (ME/CFS) began in the mid-1980s, prompted
by emerging evidence of immunoregulatory defects including disordered cell-mediated
immunity (CMI) [1–9] and immunoglobulin subclass deficiencies [1,10–12]. A documented
viral onset in some patients [2,13,14], the demonstration of enteroviral RNA in muscle
tissue [15] and the presence of enteroviral antigen in serum [16] were viewed as supporting
the hypothesis that ME/CFS may develop as a consequence of failed clearance of viral or
other antigens [13,17] and strengthened the case for investigating an intervention predi-
cated on the presence of immunologic dysfunction. High-dose intravenous (IV) IgG was
known to ameliorate other disorders of immune regulation [1,18–20] and positive findings
in a crossover study of intramuscular IgG therapy in patients with ‘chronic mononucleosis
syndrome’ [21], in tandem with numerous individual case reports of beneficial outcome
following IV IgG in patients with ME/CFS [18], provided further encouragement for this
line of enquiry.

Healthcare 2021, 9, 1546. https://doi.org/10.3390/healthcare9111546 https://www.mdpi.com/journal/healthcare
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Four double-blind randomised controlled trials (RCTs) of IV IgG followed. Reports of
effectiveness diverged [13,14,22–24], with findings collectively assessed as “mixed” [25] and

“inconclusive” [26]. Following publication in 1997 of the last of these, [24] asserting an “inef-
fective” conclusion, interest in researching this treatment in patients with ME/CFS waned.

Recently, there have been renewed indications of research interest and the potential
relevance of IgG in the treatment of patients with ME/CFS.

A detailed investigation of the effects of immunoglobulins on adrenergic receptors
and immune function in ME/CFS was published in 2020 [27]. Additionally, in 2020, pilot
work revealed that an autoimmune-associated small-fibre polyneuropathy (aaSFPN)—a
condition known to respond to IV IgG—may occur in a substantial proportion of patients,
leading the researcher to conclude: “it may be important to identify ME/CFS patients who
present with comorbid aaSFPN” [28]. In March 2021, a paper reporting on immune-related
pathogenesis revealed that several immunoglobulin genes are significantly increased in
ME/CFS patients compared with controls [29]. On presenting at the 2020 International
Association for Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (IACFS/ME) Con-
ference, the lead author expressed the clear opinion that findings indicate that therapeutic
immunoglobulin studies are warranted [30]. Advice on the administration of IgG features
in treatment recommendations produced by the US ME/CFS Clinician Coalition in Febru-
ary 2021 [31], while IgG is included in a summary of treatment approaches in an August
2021 paper from the Mayo Foundation for Medical Education and Research, setting out
consensus recommendations for diagnosis and management [32].

Against this background, and with the recent lifting of a longstanding ban on use of
UK-sourced blood plasma in the manufacture of immunoglobulins poised to ease global
shortages of this product [33] and renewed interest in medium- to long-term immune
dysfunctions following viral infection as post-acute sequelae of COVID-19 (PASC) [34,35], a
fresh appraisal of this research, supported by published observations from clinical practice,
is timely.

2. Nomenclature and Case Definitions

The research trials reviewed in this paper were published between 1990 and 1999 and
refer to the disorder studied as ‘chronic fatigue syndrome’ or ‘the chronic fatigue syndrome’
(CFS). At that time, CFS was a recent entry to the medical lexicon, having been introduced
in 1988 by the United States Centers for Disease Control (US CDC) with the stated intention
of replacing the terms that were then current, i.e., ‘chronic Epstein–Barr virus syndrome’ or
‘chronic mononucleosis’, and variations [36]. ‘Myalgic encephalomyelitis’ (ME) was not
utilised in the US but had been in common usage in the United Kingdom (UK), as was
‘post-viral fatigue syndrome’ (PVFS).

Hence, all of these identifiers are variously used to refer to the disorder studied in
the respective papers cited from this period. The present paper will refer to ‘ME/CFS’, in
keeping with current usage.

Amidst the range of possible descriptive terms, case definition for selection of patients
remains the most crucial consideration with regard to assessing research: implications will
be discussed.

3. The Immunoglobulin Trials

Four double-blind randomised placebo-controlled trials (RCTs) on the use of IV IgG
to treat patients suffering from ME/CFS have been conducted. Results from the first two
were published together in the American Journal of Medicine in November 1990 [13,14].
The respective authors had reached quite different conclusions. One study reported that
immunoglobulin is effective in a “significant number of patients”, the other that IV IgG “is
unlikely to be of clinical benefit in CFS”. This pattern was later repeated. In January 1997,
an RCT reported a beneficial effect of IV IgG on adolescent patients [22]; later that year, a
further, and to date final, trial reported that IV IgG “is ineffective” [24].
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It is this apparently opaque and divergent picture that the present review seeks to
illuminate. Scrutiny of recorded outcomes reveals that the findings of these trials were not
mutually incompatible. To establish this, it is essential not to confine consideration to the
most prominently reported conclusions, but to take into account features of the respective
studies and their specific findings.

For simplicity, we shall refer to these four trials as Studies 1 [13], 2 [14], 3 [22] and
4 [24]. Tables 1 and 2 illustrate trial characteristics and participants, respectively.

Table 1. IV immunoglobulin trial characteristics.

Trial
Characteristic

Study 1
Lloyd et al., 1990

[13]

Study 2
Peterson et al., 1990

[14]

Study 3
Rowe

1997 [22]

Study 4
Vollmer-Conna et al.,

1997 [24]

Immunoglobulin G
(IgG) dosage 2 g per kg 1 g per kg 1 g per kg, to a

maximum of 60 g 2 g, 1 g, or 0.5 g per kg

IgG Brand Intragram™ Gammagard® Intragram™ Intragram™

Placebo infusion unclear 1% albumin solution
1% albumin in a 10%

weight/volume
maltose solution 1

1% albumin in a 10%
weight/volume

maltose solution 1

Number and frequency
of infusions

3
at monthly
intervals

6
at 30 day
intervals

3
at monthly
intervals

3
at monthly
intervals

Participants recruited
n = 49
23 IgG

26 Placebo

n = 30
15 IgG

15 placebo

n = 71
36 IgG

35 Placebo

n = 99
23 at 2 g IgG per kg
28 at 1 g IgG per kg

22 at 0.5 g IgG per kg
26 placebo

Drop outs 2 from the IgG group 1 from each group none
1 lost to follow-up

3 IgG recipients
(dosage not specified)

Findings based on n = 49
‘intention to treat’ n = 28 n = 70 n = 99

‘intention to treat’

Timing of final
follow-up

3 months after final
infusion + ‘responders’

reviewed at 6 and
12 months

within 48 h of
final infusion

6 months after
final infusion 1

3 months after
final infusion

1 The IgG brand used, Intragram™, is likewise prepared in a 10% weight/volume maltose solution. A report including feedback on
participant experiences over the five years following participation was published in 1999 [23]; however, it was not possible to carry out a
placebo vs. intervention group comparison at this time as many placebo group patients were subsequently treated with IgG.

Table 2. IV immunoglobulin trial participant characteristics.

Participant
Characteristic

Study 1
Lloyd et al.,

1990 [13]

Study 2
Peterson et al.,

1990 [14]

Study 3
Rowe

1997 [22]

Study 4
Vollmer-Conna et al.,

1997 [24]

Age range 16–63 Eldest 74,
youngest not stated 11–18 16–73

Duration of illness Range 1–15 years
median 47 months Mean 3.8 years

mean in months:
IgG 19.2

placebo 16.9

mean in years:
IgG 2 g per kg 5
IgG 1 g per kg 7

IgG 0.5 g per kg 6
placebo 7

Illness onset Acute viral-like onset
in 37 (76%)

All but one began with
episode of an acute

viral-like illness

Over 85% developed
the illness secondary to

an infection

Acute viral-like onset
in 75 (76%)

Severity at baseline
“well-characterised,

severe, and
long-standing CFS”

Not directly reported,
but apparently less
severe that was the

norm for clinic (see text
for details)

“by selection at the more
severe end of

the spectrum”

77% able to work
28% working more

than half time;
average 5 h of non-

sedentary activity daily
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Table 2. Cont.

Participant
Characteristic

Study 1
Lloyd et al.,

1990 [13]

Study 2
Peterson et al.,

1990 [14]

Study 3
Rowe

1997 [22]

Study 4
Vollmer-Conna et al.,

1997 [24]

Recruitment criteria

Australian 1988 [37]
(Lloyd et al.), in
which marked

exercise-induced
muscle fatigue with
prolonged recovery

time is essential

Centers for Disease
Control (CDC) 1988
[36] (Holmes et al.)

CDC 1994 [38]
(Fukada et al.)

Also:
identifiable time of

onset;
exacerbated by
minor exercise

Lloyd et al.,
1990 [37] and

Schluderberg et al.,
1992 [38] 1

Cohort illness
characteristics

All chronic and
persisting; none

relapsing and remitting

All but one reported
prolonged

post-exertional fatigue
In addition to fatigue,
had been experiencing
an average of 8.8 of the
CFS symptoms listed

by the CDC [36]

“probably, more
heterogeneous than that

enrolled in our
earlier study”

1 An account of the National Institutes of Health workshop which initiated the development of the CDC criteria, subsequently published in
1994 [39].

The measures employed to record the nature and severity of symptoms experienced
and their impact on daily life varied from study to study, comprising a mix of established
protocols [40–49], modifications of established protocols [50], and rating methods devised
by the authors. These are listed in Appendix A.

All trials obtained measures of cell-mediated immunity and, with the exception of
Study 2, these were considered at baseline and at follow-up stage; Study 2 focused on
humoral immunity (IgG subclass levels) when assessing outcomes. The tests of cell-
mediated immunity performed in the respective studies are listed at Appendix B.

All trials were double blinded; however, details of exactly how the blinding of in-
vestigators was conducted are not provided. Studies 1 and 3 record that the follow-up
assessment was conducted by a physician who was unaware of the treatment regimen.

All four trials took rigorous steps to record and respond to any adverse experiences.
This aspect is summarised and discussed at Section 5.1 below.

3.1. Study 1 (Australia) Lloyd et al., 1990

This trial involved 49 participants aged 16–63, randomised to receive a total of three
infusions of IV IgG at 2 g per kilogram of bodyweight (n = 23) or placebo (n = 26), adminis-
tered at monthly intervals [13].

3.1.1. Cell-Mediated Immunity at Baseline

Two-thirds of participants (33) had reduced cutaneous delayed-type hypersensitivity
(DTH) responses, while 40 (82%) had abnormal CMI in this form and/or as evidenced by
T-cell lymphopenia. CD8 cell count was below the normal reference range for the authors’
laboratory in 18 participants (37%) and CD4 in nine (18%), while the absolute T-cell count
was below the reference range in 21 (43%).

3.1.2. Summary of Reported Findings

Three months after the final infusion, 10 immunoglobulin recipients (43%) and three
placebo recipients (12%) were designated as ‘responders’ on blinded evaluation by physi-
cian following participant interviews where specific details of employment, social and
leisure activities were obtained. The higher incidence of ‘responders’ in the IV IgG group
was statistically significant.
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On this basis, the authors conclude: “The results of this study demonstrate that a significant
proportion of patients (43%) with well-characterized, severe, and long standing CFS responded to
high-dose intravenous immunoglobulin therapy.”

It is notable that this categorisation of participants as ‘responders’ or ‘non-responders’
was not a matter of fine judgment. All ‘responders’ had improved considerably: “This
response was characterized by recommencement of employment, leisure, and social activities, as
well as by a significant reduction in physical and psychologic morbidity and by an improvement in
cell-mediated immunity.” (see Box 1 below).

Box 1. Employment, Leisure and Social Activities—three months after final infusion, Lloyd et al.,
1990 [13]; IgG ‘responders’ n = 10; placebo ‘responders’ n = 3.

Employment and Household Duties:
Six had resumed pre-morbid employment status in full-time occupation or housework; three had
been working on a part-time basis and were now able to work full-time; one had been unemployed
before contracting ME/CFS and remained so, but was now able to resume his leisure activity of
bushwalking. One had been in full-time work before trial commencement and remained so; two moved from
part-time to full-time work.
Leisure Activities:
None had been involved in any leisure activities prior to the trial; all but one were now participating
in leisure activities including tennis, surfing and gardening; the person who did not resume any
leisure activities was now working full-time as a labourer.
Two resumed tennis and swimming, respectively; the third person, described as a ‘housewife’, did not
participate in leisure activities before or after the trial.
Social Activities:
All had increased participation in social activities; seven were now involved in social events at least
once a week, three who had previously managed no social activity were now participating in social
events less often than once a week.
All had increased participation, one to at least once a week.

In contrast, the ‘non-responders’ had experienced little or no change, a pattern that
emerged consistently across the range of outcome measures: “The distribution of the change
in the self-report measures of physical and psychologic morbidity fell in a dichotomous (i.e., almost
“all or nothing”) pattern, consistent with the categorized “response” or “no response” assessment
from the physician’s interviews.”

Every ‘responder’—whether in the IgG or placebo group—who underwent immuno-
logic follow-up was found to have experienced a significant improvement in cell-mediated
immunity (CMI). These twelve patients (one placebo ‘responder’ was unable to undergo
immunological testing at follow up) recorded a significantly greater improvement in
CD4 (helper T) cell count when compared with the 36 participants designated as ‘non-
responders’, with the group average up 37% versus down 3% (p < 0.01). Reduced DTH
responses, present in eight at entry, had resolved to normal values for all but one.

The authors observe: “The association between recovery from CFS and resolution of abnor-
malities in cell-mediated immunity is strengthened by the demonstration of immunologic improve-
ment in both the placebo responders tested at follow-up”.

Among the 23 IgG recipients, the percentage change in score on a modified Quality of
Life visual analogue scale (see Appendix A) was positively correlated with improvement
in CD4 count (r = 0.4, p < 0.05) and with improved DTH (r = 0.3, p = 0.08).

Most of those who benefitted from IgG had improved promptly: “in 8 of the 10 IgG
‘responders’, improvement in symptoms and function was noted within 3 weeks of the first infusion
and tended to increase incrementally after subsequent infusions”.

Further therapy was able to reverse any subsequent decline. Clinical follow-up
identified that, by one year after the final infusion, eight of the ten IgG ‘responders’ “had
substantial return of symptoms and disability”. These patients received further IgG therapy
“that was associated with an identical remission of symptoms in improvement in function in
each case”.
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3.1.3. Discussion of Study 1

PARTICIPANT CHARACTERISTICS The assertion that participants were patients
whose illness was “well-characterized, severe and longstanding” is borne out by the recruitment
criteria employed [51]. All were required to experience “marked exercise-aggravated muscle
fatigue, with abnormally prolonged recovery time”, ensuring that a core defining feature of
ME/CFS was present.

OUTCOMES Described as “almost ‘all or nothing’”, the distribution of outcomes “pre-
vented significant differences in physical, psychologic, or immune measures from being demonstrated
between the immunoglobulin and placebo recipients when analyzed as a group”. Therefore, con-
fining analysis to a comparison of intervention and control group means on conclusion
of the trial—a widely accepted method of judging efficacy—would have concealed the
significantly greater likelihood of the patient experiencing clear improvement if treated
with IgG.

PREDICTORS OF OUTCOME Predictors of improvement were found to lie in immuno-
logic measures recorded at entry, particularly a lowed CD4 lymphocyte count: “supporting
the concept that cellular immunity is important in both the pathogenesis and response to treatment
in patients with CFS.” The analysis conducted implies that ME/CFS patients who have scope
to benefit from IgG may be predicted in advance with a high degree of accuracy. A separate
analysis based on age, sex and disease duration did not significantly predict response.

3.2. Study 2 (USA) Peterson et al., 1990

This trial involved 30 participants aged up to 74, with the IV IgG group (n = 15)
receiving half the dose used in Study 1, at 1 g per kilogram of bodyweight. A total of six
infusions were administered, at 30 day intervals [14].

3.2.1. Cell-Mediated Immunity at Baseline

Five participants (18%) had reduced numbers of T3 (pan T) cells; five had reduced
numbers of CD4 cells. CD8 cells were low in three participants (11%). This was the
only study to assess B cells: none had a reduced number of B lymphocytes; however, an
abnormally high number was found in two patients (7%).

IgG subclass levels—reflecting humoral immunity—were also assessed in this trial.
Low levels of IgG1 were found in 12 participants (43%) and low levels of IgG3 in 18 (64%).

3.2.2. Summary of Reported Findings

The final outcome point involved ratings of the period between penultimate and final
infusions. Comparison of intervention and control group means on various measures indi-
cated that the only statistically significant difference between the IgG and placebo control
groups over the course of the trial had been “a slight relative improvement in social functioning
of the placebo group”. However, significant changes had occurred for the respective groups.
An improvement in health perceptions was found in the IgG group, where mean score on
the relevant scale of the Medical Outcome Study short-form (MOS SF) [42,43] had risen
from 8.5 to 20.5 (on a scale of 1–100), an increase of 12 points. Group mean score on physical
function, also measured by MOS SF, had significantly deteriorated in the placebo group.

Regarding impact on IgG levels, when assessed within 48 h of the final infusion, all
participants recorded IgG 1 levels within the normal range, the deficiency recorded in
12 patients at baseline having resolved. On the other hand, IgG3 had normalised in only
six of the 18 patients where it had previously been abnormal. The authors note that this is
“consistent with the shorter half-life of IgG3 (7 days) versus IgG1 (22 days)”, continuing: “If a
deficiency of IgG3 is of pathogenic importance, this could provide a pharmacodynamic explanation
for treatment failure.”

Cell-mediated immunity was not assessed after baseline.
The authors observe that findings “do not, of course, rule out a potential benefit of other

immunoglobulin preparations, dosage regimens, or longer courses of therapy”. Nonetheless, their
prominent conclusion was that “IV IgG is unlikely to be of clinical benefit in CFS.”
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3.2.3. Discussion of Study 2

SAMPLE SIZE Based on the hypothesis of symptomatic benefit of IgG in 67% and
placebo in 25%, the authors had calculated that a trial size of 30 would have sufficient
power to detect a statistically significant difference. However, the marked improvements
observed in Study 1 had occurred in a lower proportion: 43% of IgG and 12% of placebo
recipients. An analysis involving a trial size of 28 (one participant was lost from each group)
therefore lacked the power to detect change occurring at the level observed in Study 1.

RESULTS It is remarkable that the significant improvement in health perceptions
unique to the IV IgG group did not temper the negative conclusion presented. The authors
describe all recorded changes as of a “small magnitude” and therefore of questionable clinical
importance. It is far from apparent that the scale of this change—from a mean of 8.5 to
20.5 i.e., +141% —was of a “small magnitude”. Furthermore, the standard deviation was
substantial (25.0), implying that some of the IgG group recorded an improved level of
health perception following treatment that was far in excess of the group mean.

There was no comparable analysis to that carried out in Study 1, which identified a
distinct pattern of change—i.e., participants improved greatly or scarcely at all—a change
that was masked when group means were compared.

PARTICIPANT CHARACTERISTICS Recruitment involved CDC 1988 criteria [36],
where post-exertional deterioration is optional. However, according to symptom reports
all but one participant did experience prolonged fatigue post-exertion.

Participants appear to have had less severe ME/CFS as mean scores on the MOS SF
Physical Function Subscale [42,43] at baseline were over 60 for both groups. In contrast,
a paper reporting the function of patients in Prof Peterson’s clinic from around this time
indicates that mean scores on this scale were in the region of 16 [52].

PREDICTORS OF OUTCOME Had patients whose health perceptions improved also
experienced improvements in CMI, as identified in Study 1? As CMI was not assessed after
baseline, we simply do not know.

IgG subclass levels (humoral immunity) were recorded post-treatment (see Section 3.2.2),
but were not correlated with other outcome measures.

3.3. Study 3 (Australia) Rowe 1997

This trial involved the administration of IV IgG (n = 35) or placebo (n = 35) in adoles-
cents aged 11–18 [22]. A subsequent paper [23] included further analysis of trial data.

3.3.1. Cell-Mediated Immunity at Baseline

On cutaneous delayed-type hypersensitivity (DTH) testing, a complete absence of
CMI response (anergy) was found in 21% of patients tested at baseline, while a further
31% evidenced a reduced response (hypoergy). (This information relates to 63 of the
70 participants in this trial.) In contrast, normative data for healthy children indicate that
only 5% are hypoergic and none are anergic [53].

3.3.2. Summary of Reported Findings

Outcomes on a range of measures were positive for both intervention and placebo
control groups, but with significantly greater improvement occurring in the IgG group
when assessed six months post the final infusion.

The primary outcome measure involved an overall functional score that was based
on proportion of: school attendance; school work attempted; normal social activity; and
of normal physical activity attempted. The young people were to compare themselves
with premorbid levels and a mean of the four ratings was calculated for each participant.
On a scale of 0–100, where 100 represents premorbid level of activity, the mean functional
improvement from baseline was significantly greater for the IgG group (from 23.9 to 64.1,
up 40.2 points) than the placebo control group (from 25.9 to 52.1, up 26.2 points). The
proportion who had returned to full function was significantly greater also: 25% of IV IgG
recipients, as compared to 12% in the placebo control group.
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It is notable that significant differences between IgG and placebo groups emerged at
the six month follow-up stage. Follow-up at three months after the final infusion found
improvements of a lesser degree, which were not statistically significant. For example, the
incidence of a “clinically significant improvement”—set at a functional improvement of at
least 25% over baseline—was 52% among IgG recipients at three months and 72.2% at six
months (see Table 3).

Table 3. Incidence of clinically significant improvement, Rowe 1997 [22].

Period after Final Infusion
Gammaglobulin Group (n = 36) 1 Placebo Control Group (n = 35) 2

Not Improved Improved Not Improved Improved

3 months 17 (47.2%) 19 (52.8%) 24 (68.6%) 11 (31.4%)

6 months 10 (27.8%) 26 (72.2%) 19 (55.9%) 15 (44.1%)
1 The therapeutic agent is referred to as ‘gammaglobulin’ in this paper; this was the same IgG preparation as used in Studies 1 and 4.
2 n = 34 at six months as one participant was lost to follow-up after the three month assessment.

A subsequent paper [23] presented further analysis of the data, investigating the role
of CMI in the form of DTH in determining outcomes. It was found that young ME/CFS pa-
tients with an appropriate CMI response had tended to experience improvement, whether
treated with IgG or not, while those with impaired response fared better only if treated, as
those with poor CMI treated with IgG recorded an average functioning score at six-month
follow-up of 65.4, as compared to 39.3 for their counterparts in the placebo control group.

3.3.3. Discussion of Study 3

PARTICIPANT CHARACTERISTICS This remains one of very few RCTs investigating
the efficacy of a pharmacological intervention specifically in young people with ME/CFS.
The young patients were reported to be “by selection at the more severe end of the spectrum” [23].
They were required to meet 1994 CDC Criteria [39] and to be experiencing “chronic and
persisting or relapsing fatigue of a generalized nature, exacerbated by minor exercise”. The latter
condition represents a strengthening of these criteria, in which “postexertional malaise lasting
more than 24 h” is merely optional.

PREDICTORS OF OUTCOME In addition to consideration of outcomes in relation
to DTH (see Section 3.3.2 above), analysis was conducted to identify any associations
between side effects and outcome. “Severity of headache” and “duration of nausea” proved
to be sensitive for predicting clinical improvement. These were not specific to clinical
improvement, as all but one of those who improved only minimally also experienced them,
suggesting that experience of severe headache and nausea of more than three days duration
following infusion may have been a necessary but not a sufficient condition of clinically
effective action of IgG on the patient.

3.4. Study 4: (Australia) Vollmer-Conna et al., 1997

Several authors of Study 1, together with others, went on to conduct this further
trial “To determine whether the reported therapeutic benefit of intravenous immunoglobulin in
patients with chronic fatigue syndrome is dose dependent” [24]. Participants received either
placebo or IgG infusion at one of three doses: 2 g per kg, as used in Study 1—described
as ‘high’ (n = 23); 1 g per kg, as used in Study 2—described as ‘medium’ (n = 28); and
0.5 g per kg—described as ‘low’ (n = 22).

3.4.1. Cell-Mediated Immunity at Baseline

At entry, abnormal CMI in the form of reduced DTH skin responses was evident in 47
(48%) with 16 of these patients (16%) showing anergy. However, the proportion evidencing
reduced DTH reponses varied greatly between the study groups, ranging from 32% in the
medium-dose IgG group to 64% in the high-dose group.
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3.4.2. Summary of Reported Findings

The published paper presents a stark conclusion, placed prominently in the title:
“Intravenous Immunoglobulin Is Ineffective in the Treatment of Patients with Chronic Fatigue
Syndrome” [24]. Far from showing that participants did not experience improvement, it was
reported that three months after the final infusion all groups had improved significantly,
regardless of whether infused with IgG or placebo and regardless of the IgG dose admin-
istered. For example, the increase in Karnofsky performance scores [48] pre- and post
-treatment is reported as highly significant in all groups, but with no significant difference
between the groups.

Furthermore, all groups had experienced improvement in measures of cell-mediated
immunity over the same time period. Immunological findings are presented as group
means for CD4 and CD8 cell counts at baseline, immediately before the final infusion
and at follow-up three months later. It is reported that “A significant, linear increase in
the absolute numbers of T suppressor/cytotoxic (CD8) cells was demonstrated across the three
measurement occasions (F = 17.8, p < 0.0001).” T inducer (CD4) cells, on the other hand,
had flatlined (high-dose IgG group) or reduced (all other groups) over the course of the
trial, then increased during the following three months—though the mean count for the
medium-dose IgG group remained below baseline level.

3.4.3. Discussion of Study 4

In view of the subsequent influence of its ‘negative’ conclusion, we present a more
extensive commentary on this particular paper.

PARTICIPANT CHARACTERISTICS: The authors advise that participants were “prob-
ably, more heterogeneous than that enrolled in our earlier study”, i.e., Study 1 [13]. This assertion
appears to be justified. Recruitment criteria [37,38] lacked an indicator of post-exertional
deterioration. Being severely affected was not the norm: all four groups were undertaking
a mean of five hours of non-sedentary activity per day at baseline, with some participants
managing in excess of nine hours of non-sedentary activity.

RESULTS: Having observed that “improvements occurred irrespective of whether patients
received immunoglobulin or placebo infusions”, the authors conclude: “This outcome, although
consistent with the results obtained by Peterson et al., does not support our own previous findings of
significant clinical and immunologic improvement with high (2 g/kg) dose immunoglobulin”. Yet,
the group given 2 g/kg dose of IgG had improved significantly in respect of both clinical
and immunological measures in this trial. What was different here from their previous trial
(Study 1) was the occurrence of significant improvement in the placebo group also.

RATIONALE FOR IMPROVEMENT IN PLACEBO GROUP: The authors speculate
that significant improvements in functioning may simply reflect the natural course of the
illness. This is unconvincing: a 2005 systematic review of 14 studies found that fewer than
half of patients had improved [54]. A more likely explanation may lie in the operation
of the ‘placebo’ preparation. This contained albumin, which exerts high oncotic pressure,
acting to improve brain plasma volume. (Studies 2 and 3 also involved a placebo containing
albumin, while in Study 1 this is unclear.)

Regarding blinding in this study, the placebo solution was identical in appearance
to the IV IgG solution (Intragram™). Both solutions were delivered to the pharmacies of
participating institutions in 500-mL bottles.

PATTERN OF CHANGE: Study 1 had likewise found no significant difference be-
tween intervention and control groups on conclusion of the trial, when assessed as a
whole, but had observed a dichotomous distribution of outcomes in both groups. Patients
improved greatly—being referred to as ‘recovered’—or scarcely at all. It is notable that
the investigators did not interrogate the data from the present study for the presence of a
‘response’/‘non-response’ pattern.

The rationale provided for not doing so is that the method used—being based on physi-
cian’s assessment of substantial improvement in functional capacity and symptomatology—

“is potentially too subjective”.
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We find this unconvincing. This perspective on the primary outcome measure used in
Study 1 is irrelevant: Study 4 did not employ this outcome measure. The data emerging
on the outcome measures that were employed in Study 4 could have been interrogated to
establish if a similar pattern of strong response vs. little or no response pertained.

With regard to this retrospective criticism of their own method, the issue is not whether
or not a physician assessment could possibly be “too subjective”, but whether or not this
could rightly be said of the method employed in Study 1. We are of the view that this
charge would be misplaced and that the assessments of outcomes recorded in Study 1 were
robust, for three reasons. Firstly, the patient had to agree with the physician’s assessment
that they were a ‘responder’. Secondly, ‘response’ vs. ‘non-response’ designation was
arrived at with reference to specific details of real-life activities. Thirdly, physician ratings
were corroborated by other outcome measures.)

BETWEEN GROUP DIFFERENCES The data presented do not appear to bear out
the narrative conclusion concerning the lack of any discernable difference between the
groups, with the ‘medium’-dose IgG group recording a median incremental change on
the Karnofsky Scale [48] four times the magnitude occurring in the ‘low’-dose group (10
points, as compared to 2.5 points).

PREDICTORS OF OUTCOME Study 1 had found resolution of abnormal CMI to be
strongly predictive of response. There was no attempt to assess CMI against improvements
in function on a patient by patient basis for degree of association in the present Study.
This is remarkable as, in their discussion, the authors observe: “If one could identify a cohort
of genuine postinfective cases with CFS as well as immunological abnormalities, then it may be
appropriate to reevaluate intravenous immunoglobulin therapy in that specific group only”.

3.5. Summary of Immunoglobulin Trial Findings

STUDY 1 [13] found that “A significant proportion of patients (43%) with well-characterized,
severe, and long standing CFS responded to high dose intravenous immunoglobulin therapy”.
Likely responders could be identified in measures of cell-mediated immunity (CMI) at
baseline. Change was either dramatic—being referred to as “recovery”—or negligible.
Participants who subsequently relapsed were given further IgG therapy, “associated with an
identical remission of symptoms in improvement in function in each case”.

Despite differing ‘headlines’ emerging from the following studies, none recorded
outcomes that are demonstrably inconsistent with these clear findings from Study 1.

STUDY 2 [14] was small and lacked the power to identify the incidence of change
observed in Study 1. The significant improvement in health perceptions, unique to the IgG
group, is not discussed or referred to by the authors when reaching conclusions.

STUDY 3 [22,23] found a significantly greater improvement among adolescent ME/CFS
patients treated with IV IgG in comparison with placebo. Furthermore, this improvement
was of a clinically significant magnitude. It also found that young patients with normal
CMI tended to improve over time, regardless of treatment, while those with subnormal
CMI were significantly more likely to improve if treated with IgG.

STUDY 4 [24] involved the least well-characterised group of patients and the least
severely affected. All groups, including placebo, improved significantly and all had
experienced improvements in CMI. There was no attempt to ascertain if resolution of
abnormal CMI was associated with individual participant improvement. Nor did the
authors interrogate the data for evidence of the ‘response’/‘non-response’ dichotomy
which had emerged in Study 1, and which would have remained masked had analysis
been confined to comparison of IgG and placebo group mean scores, as in Study 4.

PARTICIPANT CHARACTERISTICS It was a pre-condition of recruitment to Studies
1 and 3 that the patient’s clinical picture include post-exertional deterioration. While not a
recruitment criterion in Study 2, all but one participant did report experiencing “prolonged
post-exertional fatigue”. Study 4 was the exception in this regard.

PLACEBO GROUPS In so far as some placebo group participants had improved, this
was found to be associated with resolution of, or improvement in, abnormal cell-mediated
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immunity (investigated in Studies 1 and 3). It is further plausible that the ‘placebo’ infusion
had intrinsic therapeutic action. Albumin, used in the placebo infusion in at least three
of the four trials (Studies 2, 3 and 4), is known to exert high oncotic pressure leading to
improved perfusion of vital organs, including the brain.

4. Clinical Experience

Following the publication of Study 4 [24] in November 1997 no further RCTs of im-
munoglobulin treatment for ME/CFS have been conducted. In contrast, reports in the peer-
reviewed medical literature document clinical experience that is predominantly positive.

Published reports concerning use of IgG in clinical practice include a 2003 article
from the UK ‘Successful Intravenous Immunoglobulin Therapy in 3 Cases of Parvovirus
B19–Associated Chronic Fatigue Syndrome’ [55] and a 2013 paper documenting outcomes
in respect of treatment schedules followed by patients attending the CFS Unit of the Aviano
National Cancer Institute, Italy, which found that antiviral and immunological therapies
(jointly reported) were the most successful, with 75% of those treated responding [56]. The
authors of the 2013 paper conclude: “our results show that a significant number of patients
treated with antiviral/immunoglobulin approaches have a long positive disease free survival in
comparison with other patients treated with other approaches” and describe these treatments as

“clearly superior”.
Conference presentations provide another source of positive reinforcement for the

potential benefits of IgG. In the US, Dr James Oleske—then chair of the Chronic Fatigue
Syndrome Advisory Committee (CFSAC) to Health and Human Services (HHS)—made a
presentation to CFSAC in 2009 reporting on successful IgG treatment of young patients [57].
More recently, Ryan Wheelan of Simmaron Research presented to the 2020 IACFS/ME
conference data from a patient who had neuropathic symptoms in the presence of an
autoimmune-associated small-fibre polyneuropathy (aaSFPN) [28]. Following two IV
IgG infusions, “The patient experienced a dramatic reduction in levels of all four of the relevant
autoantibodies and favorable symptom reduction.”

4.1. Brief Case Reports (NS)

One of the authors, (NS), has significant experience of using immunoglobulin in se-
lected cases of severe ME/CFS, including three cases described elsewhere in this issue [58].
Thumbnail sketches of their IgG treatment together with the experiences of two other
young patients are presented below.

These cases occurred over a sixteen-year period between 1990 and 2006. Most had
clinical evidence of a viral onset. All but one received IgG treatment by intra-muscular
(IM) administration, being too unwell to attend hospital.

Interest in the therapeutic use of immunoglobulin stemmed from a case where the
family doctor, unbeknown to paediatrician NS, started his patient on IM immunoglobulin.
NS observed that the patient made a rapid improvement over the next few months and
managed to return to full time schooling after a total loss of two years; thereafter he
continued to improve and was able to participate in sports.

Following this experience, NS decided on a policy of offering a trial of immunoglobulin
to each of his severely affected cases, supported by the evidence in the Lloyd et al. paper [13]
(Study 1, Section 3.1 above; the positive adolescent study by Rowe [22,23]—Study 3,
Section 3.3—not yet having been published) and awareness of the research base on immune
system defects.

Prescription of immunoglobulin was based on the clear clinical picture of ME/CFS. All
would have fitted any of the main diagnostic definitions now in use. and in the course of
long-term clinical monitoring and follow-up none transpired to have been misdiagnosed.

4.1.1. Case 1

This 13-year-old girl was bedridden and needed tube feeding over a period of
18 months. Testing of blood samples identified that antibody titres to Coxsackie virus
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were raised; this remained the case for one year. She was given monthly injections of IM
immunoglobulin and made a slow but steady recovery over a two year period. In her 20s,
she was fully recovered and holding down a full-time job.

4.1.2. Case 2

This 13-year-old girl had a sudden onset of very severe ME and lay in a darkened
room in severe pain for over 12 months. She was then given IM immunoglobulin for a year
and made a total recovery over two years.

4.1.3. Case 3

This adolescent boy had moderately severe ME for over a year. He was well enough
to come to hospital for monthly IV immunoglobulin. His condition improved slowly over
two years, and he eventually made a full recovery, being able to undertake strenuous
athletic pursuits.

4.1.4. Case 4

This 13-year-old girl was the most severe case of this series, being virtually paralysed
with shallow respirations for several months. She received IM immunoglobulin but there
was no improvement over the first nine months. She then began to improve steadily, and
made a total recovery over two years. Ten years later, she remained completely well.

4.1.5. Case 5

NS encountered this 19-year-old young woman through meeting her parents at an ME
conference in Norway. She had been lying in a darkened room for several years and was
not improving. On his suggestion, her family doctor gave her a trial of immunoglobulin,
following which she improved rapidly. Within nine months, she had a functional level of
90% and was cycling and campaigning for her chosen party in elections.

4.1.6. Reflection

While this is a series of documented clinical histories that is uncontrolled, it is worth
stressing that: (a) all the cases were severe or very severe; (b) all made near total recoveries;
and (c) there were no treatment failures, only instances of treatment success. Treatment
continued until response was achieved, in contrast to the research trials which provided
shorter-term treatment. Additionally notable in a clinical context is the fact that patients
in Study 1 who relapsed after the trial ceased were given further IgG treatment, which
effected an identical remission in each case (as reported at Section 3.1.2 above).

5. Informed Consent: Awareness of Any Potential for Adverse Events

It is of course vital that both physician and patient are aware of potential for adverse
events before commencing any treatment or therapy. Informed consent involves the patient
being provided with the information required to assess any potential adverse events against
the health-related impact on quality of life of their ongoing illness and to contrast this with
any alternative therapeutic options.

Quality of life with this illness is low if left untreated [59–68].
Information given to patients receiving IgG on the National Health Service (NHS) in

the UK advises that “some patients may experience reactions during treatment such as fevers,
shivering, skin rashes, wheezing and headaches” [69]. According to ‘Managing patients with side
effects and adverse events to immunoglobulin therapy’—a 2016 paper from the Expert Review on
Clinical Pharmacology [70]—“Most of the adverse effects associated with immunoglobulin therapy
are mild, transient and self-limiting” while, less commonly, serious side effects can occur.
The latter may be inherent in the mode of operation as key issues identified include: “The
antigenicity of the IgG, large molecular weight of the IgG aggregates, and complement activation
or direct release of cytokines from mononuclear cells may be underlying mechanisms of adverse
reactions in immunoglobulin therapy.”

202



Healthcare 2021, 9, 1546

The findings of the IgG trials involving ME/CFS patients reflect these assessments,
with the additional dimension that the effort required to participate could cause an exacer-
bation of ME/CFS.

5.1. Summary of Adverse Events Reported in IgG Trials Involving Patients with ME/CFS

Adverse events commonly took the form of a transient exacerbation of ME/CFS
symptoms and for the most part were equally likely to occur in the IgG and placebo control
groups, suggesting that they were attributable to the effort of participation in the research.

Some adverse experiences, notably severe headache, were more commonly reported
among participants receiving IgG and as such may be treatment related. Furthermore, this
may have been intrinsic to effective operation of IgG as they were found to be correlated
with a positive outcome in Study 3 (discussed at Section 3.3.3 above).

A small number of unspecified “major adverse experiences” were reported in Study 2,
with the same incidence in IgG and placebo control groups (three of 15 patients in each). It
is not clear that any of these were specifically related to the administration of IgG.

Study 3 took steps to obtain feedback from the young patients regarding what might
be improved in this regard, reporting: “Seventy-five per cent thought they received positive
benefit from participating in the trial but 30% thought that certain aspects could have been managed
better. This included management of side effects, the option to stay overnight rather than treatment
in the Day Medical Ward as many had to travel long distances, and prior information about the
likely severity of symptoms after the infusions” [23].

5.2. Discussion and Implications

As with any therapy, steps can and should be taken to minimise the potential for
adverse impact of IgG treatment on a patient with ME/CFS, such as those suggested by
the young patients in Study 3 (see Section 5.1 above).

Intramuscular and subcutaneous administration present alternatives to IV, avoiding
the necessity of travel to hospital. These may be preferable options for the most severely
affected patients.

6. Healthcare Systems and Immunoglobulin for ME/CFS

Immunoglobulin therapy remains unendorsed in healthcare guidance for ME/CFS in
the USA [71,72], Australia [73], Canada [74] and the UK [75]. Negative recommendations
tend to rest on two elements. Firstly, the assessed results of the four trials, historically
summarised as “mixed” [25], “inconclusive” [26,76], and/or “insufficient” [76]. Secondly,
the reported incidence of adverse events. While a full analysis is beyond the scope of this
paper, both elements would appear to have been subject to a degree of misinterpretation
and selective reporting, as exemplified in the justification provided for the UK’s “not recom-
mended” decision (described at Section 6.1.1. below). We have covered both aspects in this
paper (in Sections 3 and 5, respectively) drawing on the original trial reports [13,14,22–24]
and hold that a strong case for IgG therapy in selected cases of severe ME/CFS emerges.

6.1. Accessing Immunoglobulin Therapy
6.1.1. United Kingdom

Faced with increasing therapeutic use of IgG and reduced supply, guidelines limiting
use on the NHS were introduced in 2008, with ‘chronic fatigue syndrome’ listed under
“indications for which IVIG is not recommended” [77] and this remains the case in the current
version, published in 2011 [78]. As none of the research studies on IgG for ME/CFS
were among the 248 publications referenced, the evidence used to reach this decision was
opaque, emerging only in reply to rapid responses challenging this assessment following
publication of a summary in the British Medical Journal [79].

The reply advises: “The principal study reviewed (a randomized, double-blind, placebo
controlled trial) showed no significant benefit of intravenous immunoglobulin” [80], referencing
Study 4 [24]: this trial had found significant improvements in all groups, including placebo.
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There is no acknowledgement of the clearly positive findings for IgG over placebo reported
in Studies 1 [13] and 3 [22,23]. It is further asserted that findings raise the potential for
adverse reactions. It is not noted that worsened symptoms had commonly been reported
to occur as just commonly in the placebo control group as well as among those receiving
IgG in this trial. Rather, the reference is specifically to “potential and sometimes fatal risks
associated with treatment with a blood product”. We are not aware of any other disorder
where the case for therapeutic use of IgG is inhibited on the grounds of the potential risk
of blood products.

Rapid responses [81,82] highlighted a published clinical study documenting improve-
ment in ‘Parvovirus B19–Associated Chronic Fatigue Syndrome’ [55]. It is notable that
the authors’ reply sets out conditions under which an effective case might be made for
prescription of IgG to an ME/CFS patient on the NHS (see Box 2 below)

Box 2. UK NHS IgG treatment: Process of ‘exceptionality’.

“There is a process of ‘exceptionality’ that offers the opportunity for treatment in cases that fall outside the
broad definition of a disease state. In the case of parvovirus B19-associated CFS, the treating physician
may request immunoglobulin treatment on the basis that parvovirus B19-associated CFS is different from
the reference population of CFS patients. The physician would be expected to present evidence to the local
immunoglobulin panel that an individual patients is likely to gain significantly more benefit from the
intervention than might be expected for an average patient with that condition” [80].

6.1.2. United States

In the US, IgG is not Food and Drug Administration (FDA) approved for ME/CFS [83].
However, data reported in a 2006 CDC review demonstrate that much of the IgG used in
the US is prescribed off label [84]. A lack of RCTs does not necessarily present a significant
barrier to prescribing, as the review advises: “Reports concerning IVIG continue to grow at a
tremendous pace but few high-quality randomized controlled trials have been reported”. It is further
reported that IV IgG is most commonly used in the treatment of chronic neuropathy. Given
that autoimmune-associated small-fibre polyneuropathy (aaSFPN) has been identified in
some ME/CFS patients [28,30], this does appear to open a door to off label prescribing of
IgG for selected ME/CFS patients.

6.1.3. Australia

In Australia, where the majority of the research on use of IV Ig in ME/CFS has
been conducted, access is governed by the National Blood Authority (NBA) which first
produced clinical criteria for use of IgG in 2007. The current version was launched in
2018 [85]. These are broadly similar in approach to the UK criteria, with three categories of
use—‘established’, ‘emerging’, and ‘exceptional’—and a further category ‘not funded’.

The position in respect of use for ME/CFS has remained the same throughout, with
IgG ‘not funded’. Regarding this decision, the NBA advises: “Ig therapy is not supported
for myalgic encephalomyelitis. Results from a single RCT in 1990, have not been reproduced, and
subsequent studies have shown no evidence of benefit.” This assessment ignores the positive
findings emerging from the 1997 RCT involving children and young people [22,23] (Study 3:
see Section 3.3 above).

The NBA recognise that “For a number of reasons, medical specialists may sometimes want
to prescribe immunoglobulin for medical conditions that are not funded under the national blood
supply arrangements” and advise that, for such patients, Approved Health Providers may
purchase imported IgG directly from the supplier at an equivalent price to that negotiated
by the NBA. This requires a Jurisdictional Direct Order (see Box 3).
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Box 3. Australian Jurisdictional Direct Order (JDO) arrangements.

• Medical specialist seeks approval through a JDO for their patient, following their local pro-
cesses

• Once approval is granted, the relevant Approved Health Provider (AHP) places an order for
the imported IVIg or SCIg directly with the supplier, establishing a contract directly between
the supplier and the AHP for the supply of the product

• Purchases are paid for in full by the AHP.

SOURCE: https://www.blood.gov.au/IgOtherAccessArrangements (accessed on 28 June 2021).

6.2. The Present Approach: Ongoing “General Management Strategies for Chronic Illness”

Cost has also been cited as a reason not to prescribe IgG to ME/CFS patients [18]. How-
ever, in a disease causing prolonged and substantial morbidity in many patients [54,59–68],
any treatment with curative potential is likely to prove cost-effective in the long run.

Additionally the alternative direction taken by healthcare systems is not devoid of
expense in terms of professional salaries. For example, in Australia—where three of the
four Studies of IV IgG were conducted—Dr K. Rowe (author of Study 3) reports as follows
regarding the direction subsequently taken by her paediatric service: “As immunoglobulin
was a scarce resource requiring approval by a government agency, a decision was made to not allow
intravenous immunoglobulin to be available for ME/CFS for young people due to some adverse
effects (Study 3), as well as inconclusive trials in adults (Studies 1,2 and 4). Thus, options for
treatment reverted to general management strategies for chronic illness. . . . . The service has since
expanded to several pediatricians and access to a 4-week self-management program run by the
Victorian Pediatric Rehabilitation Service” [86].

7. Conclusions

From the evidence outlined in this review, we hold that immunoglobulin is a poten-
tially curative treatment for a proportion of patients with ME/CFS and that the interpreta-
tion of some of the literature regarding the issue has been faulty. Considering the lack of
any other curative treatment for this debilitating disease, we find this regrettable.

Research on IgG for ME/CFS patients has stagnated. A severe global supply shortage
of IgG has not helped; however, this is set to ease [33]. While treatment with IgG is not
without cost, this has to be set against the cost of providing an ongoing healthcare service
to patients with a chronic illness. An illness which, for some patients, may well cease to be
chronic if treated with immunotherapy.

In 1991, a British Medical Journal editorial on use of intravenous immunglobulins
projected that “Exciting developments in treatment with intravenous immunglobulin should take
place in the 1990s” [87], referring to various disorders in this context, including myalgic
encephalomyelitis. In response, a letter from Dr Charles Shepherd, medical adviser at the
ME Association, highlighted two pertinent areas for investigation: “it would seem sensible to
discover whether there is a specific subgroup of patients who benefit and whether this is related to
any characteristic defects in immune function” [88].

This review has demonstrated that the original research trials provide pointers in
exactly that direction, indicating that a significant proportion of patients improve and that
predictors of response lie in indicators of abnormal cell-mediated immunity. While there is
a degree of variation between the several research trial reports (summarised at Section 3.5),
nothing has emerged in the three decades since Study 1 [13] reported recovery in 43% of
IgG recipients that would substantially undermine these two core conclusions.

The phrase “a significant proportion of patients” is crucial. Study 1 findings do not
suggest that the generality of ME/CFS patients benefit. However, for those who did, the
improvements experienced were considerable (see Box 1). At the same time, because the
remaining participants experienced scarcely any change, comparison of average outcomes
recorded at final end point did not reveal a statistically significant difference between the
IgG and placebo control groups, masking this key finding.
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Clinical observations support this interpretation. Beneficial reports from clinical
practice, evident in 1990 [18], continue to this day (Section 4). The findings emerging from
our analysis represent a clear demonstration of what might be gained by approaching
ME/CFS patients on the basis of documented biomedical abnormalities.

It is often asserted that a disorder exists which we call ‘CFS’ and which is hetero-
geneous. In our view, it would be more accurate to say that there exist several research
definitions for ‘chronic fatigue syndrome’ and that these definitions, to a greater or lesser
degree, have the potential to encompass a heterogeneous group. It follows that for progress
to be made in identifying and treating these patients, they require investigation and differ-
ential treatment as indicated.

Parallels with ME/CFS in terms of both clinical presentation and biomarkers of
immune dysfunction and neuroinflammation are emerging from the study of patients
experiencing post-acute sequelae of COVID-19 (PASC) [34,35,89–92]. We therefore further
conclude that it is plausible that a subgroup of PASC patients may also be helped by IgG.

8. Action Points Emerging

Based on the findings of this review, we suggest action on three fronts.

8.1. Research

Further randomised controlled trials on IgG in ME/CFS should be conducted with urgency.
Given the emergence of similarities in patients experiencing post-acute sequelae of

COVID-19 (PASC), further research in this area may prove fruitful to the understanding
and care of these patients also. Researchers may wish to incorporate a comparison of
associated groups in RCT design. For example:

• ME/CFS patients and patients experiencing PASC.
• ME/CFS patients who have gone on to suffer from COVID-19 and ME/CFS patients

who have not.
• ME/CFS patients who have gone on to suffer from COVID-19, ME/CFS patients who

have not and patients experiencing PASC.

8.2. Laboratory Testing

Healthcare systems should encourage the identification of ME/CFS patients with
abnormal cell-mediated immunity (CMI) and/or an autoimmune-associated small-fibre
polyneuropathy (aaSFPN); this may facilitate identification of likely responders to IgG.

The measures of CMI employed to assess subjects in the IgG trials are documented in
Appendix B. While a full consideration of present day testing regimes is beyond the scope
of this paper, further tests—such as autonomic receptor auto-antibody assessment—may
be pertinent.

8.3. Treatment

Pending further research and introduction of laboratory testing, it would be reasonable
to offer a therapeutic trial of IgG to selected ME/CFS patients at the more severe end of the
spectrum based on clinical presentation.
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Appendix A. Rating Methods: Assessing Symptoms and Function

Study 1 [13]

Physician recorded specific details of the degree of involvement in work or school,
leisure, sporting and social activities. The improvement in function labelled as a ‘response’
required a substantial return to involvement in at least two of the following three areas of
activity: work, leisure and social events, with each assessed in the context of that achieved
prior to the onset of ME/CFS.

In addition, patients completed quality of life visual analogue scales [50], “modified
to include 10 aspects of physical and neuropsychiatric symptomatology typical of CFS (including
fatigue, headaches, myalgia, and concentration impairment) and functional activity (including
involvement in work and social activities)”.

Psychiatrist carried out a ‘standardized psychiatric interview’ on 33 consecutive
patients and rated these subjects using the Hamilton Depression Scale [40]. (No explanation
is provided as to why these 33 patients were assessed by psychiatrist and the remaining
16 participants were not.) These participants also completed the Zung Scale [41], a self-
report measure of depression.

Study 2 [14]

Participants completed a self-assessment form, with two components:

(1) Severity of symptoms during the previous month using a 4-point scale: none, mild,
moderate, or severe (reported dichotomised, as either none/mild or moderate/severe);

(2) Medical Outcome Study Short Form [42,43], measuring: physical functioning; social
functioning; health perceptions; and mental health.

Study 3 [22]

The paediatrician assessed the degree of functional participation during the previous
two weeks in four domains: (a) attendance at school or work; (b) proportion of school or
work attempted; (c) proportion of ‘normal’ physical activities attempted, including sports;
and (d) proportion of ‘normal’ social activities attempted. Each rating was estimated
as a proportion to within 5%, with 100% indicating premorbid levels of activity. It was
considered “important to assess these four domains to provide an overall score because these was
considerable variation in how young people preferred to spend their time and energy.” The mean
was taken of these four ratings.

This mean score was compared with an overall estimate of functional rating provided
by both the subject and a parent. Where possible feedback was obtained from school
or visiting teacher regarding attendance and proportion of school work attempted. In
addition, subjects were required to complete a Weekly Activities Record. This was also
used as a check against the mean functional estimate.

Participants completed several self-report measures: the Spielberger self-evaluation
state trait anxiety inventory [44]; the Beck depression inventory [45]; and the 12 item
General Health Questionnaire [46]. In addition, the patient and parents were required to
complete “appropriate report forms from the Child Behavior Check List” [47] and subjects were
required to complete a quality of life visual analogue scale (unspecified).
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Study 4 [24]

The Karnofsky performance score was evaluated for each patient, reflecting ability to
participate in daily activities on a 100-point scale [48].

Patient completed quality of life visual analogue scales [50], “modified to include 10 as-
pects of physical and neuropsychiatric symptomatology typical of CFS (including fatigue, headaches,
myalgia, and concentration impairment) and functional activity (hours of non-sedentary activity
per day)”.

The Profile of Mood States (POMS) [49] was used to assess depression, confusion,
fatigue and vigor. “A subjective ‘energy’ score was derived by subtracting the POMS fatigue
score from the POMS vigor score for each participant.”

Appendix B. Tests of Cell-Mediated Immunity

The following tests of cell-mediated immunity (CMI) were preformed on subjects in
the respective trials. Please note that not all were systematically reported in the published
papers: coverage on the respective studies in Section 3 incorporates prominent reported
findings on CMI at baseline and following trial participation.

Study 1 [13]—CD4 (helper T) and CD8 (suppressor/cytotoxic T) lymphocyte count;
absolute count of the T-cell subsets; T lymphocyte response to phytohaemagglutinin (PHA);
cutaneous delayed-type hypersensitivity (DTH).

Study 2 [14]—Peripheral blood lymphocyte subsets: CD19 (pan B); CD3 (pan T);
CD4 (helper T); CD4-29 (helper/inducer T); CD4-45RA (suppressor/inducer T); CD8
(suppressor/cytotoxic T); CD56 (natural killer).

Study 3 [22,23]—T-cell subset analysis; cutaneous DTH.
Study 4 [24]—T-cell subset analysis to enumerate the CD4 (inducer) and CD8 (sup-

pressor/cytotoxic) subpopulations; cutaneous DTH.
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Abstract: Adult patients affected by myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS)
are at an increased risk of death by suicide. Based on the scientific literature and our clinical/research
experiences, we identify risk and protective factors and provide a guide to assessing and managing
suicidality in an outpatient medical setting. A clinical case is used to illustrate how information
from this article can be applied. Characteristics of ME/CFS that make addressing suicidality chal-
lenging include absence of any disease-modifying treatments, severe functional limitations, and
symptoms which limit therapies. Decades-long misattribution of ME/CFS to physical deconditioning
or psychiatric disorders have resulted in undereducated healthcare professionals, public stigma,
and unsupportive social interactions. Consequently, some patients may be reluctant to engage with
mental health care. Outpatient medical professionals play a vital role in mitigating these effects.
By combining evidence-based interventions aimed at all suicidal patients with those adapted to
individual patients’ circumstances, suffering and suicidality can be alleviated in ME/CFS. Increased
access to newer virtual or asynchronous modalities of psychiatric/psychological care, especially for
severely ill patients, may be a silver lining of the COVID-19 pandemic.

Keywords: severely ill; suicide screening; suicide assessment; suicide management; chronic illness;
primary care; outpatient; adult

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a debilitating
chronic illness characterized by post-exertional malaise (PEM), unrelenting fatigue, unre-
freshing sleep, cognitive dysfunction, and orthostatic intolerance. This illness is estimated
to affect at least 0.42% of the United States (US) adult population [1]. ME/CFS causes
significant reduction in functioning, and, as with many chronic illnesses, is associated
with high rates of disability and unemployment [2,3]. Up to 69% [4] are unable to work
and a quarter of patients report being consistently home- or bed-bound. Unfortunately,
we do not yet understand the cause(s) of ME/CFS and there are currently no effective
disease-modifying treatments: management is targeted at alleviating symptoms.

Multiple studies have found that people with ME/CFS are at an increased risk of
death by suicide. In the UK, people with ME/CFS had a more than a six-fold increase in
suicide risk (standardized mortality ratio 6.85) compared to the general population [5].
In Spain, 12.75% of people with ME/CFS, compared to 2.3% of the general population,
were at risk of suicide [6]. Another study, despite not finding an increased suicide risk,
discovered an increased risk of non-fatal self-harm [7], which is a robust predictor of
future suicide attempt [8]. A retrospective convenience sample implicated suicide as one
of the three leading causes of death in people with ME/CFS, alongside heart failure and
cancer [9]. Compared to the general population, the median age at completed suicide was
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also significantly lower, at 39.3 years of age compared to 48 years [9]. Surprisingly, in a study
focusing on the association between suicide and physical illness of all types in the United
Kingdom, 16% of the deceased in the county sampled suffered from ME/CFS [10]. Among
both moderately and severely ill ME/CFS patients, 39–57.25% [6,9,10] have contemplated
suicide, compared to 4% of the general US population [11] and 1–10% of primary care
outpatients [12].

Despite this situation being a clear, urgent public health issue, the specific reasons
behind the increased risk of suicide in ME/CFS have not been well-examined. Emerging
trends in the literature reflect the impact of not only the symptomatology of ME/CFS
itself, but also the stigmatization of this illness by social connections (i.e., family members,
friends, employers, etc.) [13], medical professionals [14] and the general public. Thus, those
with ME/CFS may be at an even higher risk of suicide and mental health comorbidity
than those with other chronic physical ailments, due to the additional burden of constantly
having to justify, explain, and defend their disease experience [6].

Medical professionals who do not specialize in psychology or psychiatry nor work
in a mental health setting play a vital role in suicide prevention and management. It
has long been known that multiple or serious medical conditions subject patients to a
higher risk of suicide. In the month preceding their completed suicides, approximately
half of patients [15] saw a primary care provider at least once. In contrast, 71% had
not had any contact with mental health services in the preceding year [16]. Tragically,
even though many of these patients expressed suicide ideation or exhibited concerning
behaviors during their last medical visit, most medical professionals upon later interview
admitted dismissing or downplaying patients’ reports [15]. Medical professionals can not
only identify people at risk, they can also prevent imminent suicides by directing high-risk
patients to immediate/emergency mental health care. For patients determined to be at
low- to moderate risk, they could potentially treat them within their medical clinics while
collaborating with outpatient mental health providers and other specialists (e.g., medical
social workers, occupational therapists, chronic pain management experts).

The purpose of this article is four-fold: (a) to perform a review of the literature on
ME/CFS and suicide, (b) to identify risk and mitigating factors for suicide in ME/CFS
versus other chronic physical conditions, (c) to outline a strategy for assessing suicidality
and (d) to explain basic management of at-risk patients in an outpatient medical setting.
Because most ME/CFS research has involved adults, this article focuses on those 18 years of
age and older. When we refer to clinicians in this article, we do not mean those profession-
als who specialize in mental health or work in such a setting (e.g., an internist assisting with
medical issues in an inpatient psychiatric unit) but instead those who manage mostly phys-
ical health conditions. Figure 1 summarizes the process to assess and manage suicidality
described in this article.
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Figure 1. Overall approach to evaluation and management of suicidality in individuals. Use the Ask Suicide-Screening
Questionnaire (ASQ) or Columbia—Suicide Severity Risk Scale (C-SSRS) for screening and assessment. See instruments for
definitions of initial risk level and text for details.
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2. Risk Factors for Suicide

To illustrate how information from this article can be applied, we have created a
clinical case (Box 1), based on a composite of patients seen by one author (ES).

Box 1. Clinical case—part 1.

Maria is a 56-year-old woman who was diagnosed with ME/CFS 10 years ago. She experiences
severe fatigue, nausea and dizziness upon sitting or standing up, problems with concentration
and memory, and is easily overstimulated. Despite feeling exhausted, Maria describes her sleep
as broken and unrefreshing. Her symptoms limit her activities to a total of 2–3 h daily out of bed.
If she does more than 2 light household tasks (e.g., washing dishes, shopping for groceries), her
symptoms worsen.
She has given up driving after nearly being in a serious accident due to slowed thinking and
reaction time. She relies on the bus for medical appointments but the exertion of getting out of
bed, dressing, waiting for the bus and being upright for the appointment leaves her exhausted
and bed-bound for days. For the last 7 years, Maria has been unable to work as a manager at a
telecommunications company.
Maria is divorced, lives alone and has no children. She has lost many friends because she often
lacks the energy to get together even by phone. There is no one she can call on for practical help
with groceries or rides. She has not been out for a social occasion for a few years. She receives a
disability pension but it does not cover her monthly bills. She has drained her savings to supplement
her pension.

2.1. What Factors in Maria’s Background Place Her at Higher Risk of Suicidality (e.g., Ideation,
Attempts, Completed Suicide) Than the General Population?

Maria’s situation demonstrates a variety of factors which place her at higher risk
of suicidal ideation, attempt, and completion. These factors can be classified by their
modifiability and specificity to ME/CFS patients (vs. factors that are common in the general
population or any chronically ill patient group). See Table 1 for a list of risk factors and their
classification. Factors marked with an asterisk are especially relevant to ME/CFS patients,
based on one study in Spain [6] and another in the United States [17]. Demographic and
historical characteristics [12,18] are often chronic and not modifiable. History of a prior
suicide attempt places patients at the high risk of a future attempt, even up to 3 decades
later [19]. Compared to the general population, older and female patients are at higher risk
of suicidal ideation although women are less likely than men to complete suicide. In the
US and Canada, rates of suicide among people identifying as Native American/Alaskan
or First Nations and lesbian, gay, bisexual, trans, or queer/questioning (LGBTQ) are
respectively, 1.5–3 times higher than other ethnic/minority groups and 2–6 times higher
than heterosexual peers [20–22]. Maria’s marital status, solo living situation, poor financial
state, and lack of consistent social contact (whether via family, friends, or work) also place
her at higher risk. In the United States, among non-depressed patients with ME/CFS, lack
of resources, including social/financial support and occupational engagement, was the
most cited reason (by 79%) contributing to suicidal ideation [17]. Among Spanish patients,
lack of resources was linked to suicidal ideation, depression, and hopelessness [6]. Some of
these adverse social factors can be ameliorated but will involve actions, professionals, and
agencies beyond those strictly focused on healthcare.

Conversely, medically related factors may be directly modifiable by the clinician even
within just their own practice. In Maria’s case, persistent symptoms such as disturbed
sleep, intense pain, severe limitation in function, and resultant poor quality of life can be
addressed and managed further. These are factors that have been found to increase risk of
suicidality across a variety of physical health conditions.

One hallmark symptom of ME/CFS is unrefreshing sleep [4], which is also a risk
factor for suicide. Ahmedani et al. found that sleep disorders more than doubled the
likelihood a person would die by suicide, compared to the general population [16]. In
postural orthopedic tachycardia (POTS), often considered a sister disorder of ME/CFS, low
sleep quality scores were significantly associated with suicidal ideation [23]. Although this
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is a troubling implication for suicide in ME/CFS, it also represents a salient opportunity
for intervention; treating sleep dysfunction could be a practical way to reduce suicide risk
and increase quality of life for people with ME/CFS. In a study of nonmalignant chronic
pain—another common experience for those with ME/CFS—a significant indirect effect of
chronic pain on suicide risk was found, mediated by disturbed sleep; with sleep removed
from the model, the direct effect of chronic pain on suicide risk was nonsignificant [24].

Table 1. Risk factors for suicide.

Potentially Modifiable Non-Modifiable

Chronic, serious illness 1

Sleep disturbances/problems
Pain

Other severe symptoms (e.g., cognitive dysfunction,
hypersensitivity to stimuli)

Depression
Anxiety

Substance Abuse
Other comorbid medical conditions (e.g., fibromyalgia,

orthostatic intolerance syndromes)

Low quality of life
Limited function 1

Social isolation, loneliness 1

Lack of supportive relationships 1

Thwarted belongingness 1

Unstable, challenging social circumstances (e.g., homelessness,
poverty, unemployment) 1

Unsupportive social and healthcare provider interactions 1

Lack of/poor coping skills
Personal beliefs

Older age
Male sex

Caucasian
Native American/Alaskan

Native background
Identifying as LGBTQ 2

History of self-harm
History of suicide attempts

Recently discharged from inpatient psychiatric care
Personality disorder

Past traumatic events (e.g., adverse childhood experiences,
sexual abuse, domestic violence)

Family history of suicide, mental health disorder

Exposure to other people who have committed suicide

1 Risk factors specifically cited by patients with myalgic encephalomyelitis/chronic fatigue syndrome; 2 Lesbian, gay, bisexual, trans,
queer/questioning.

Another highly relevant risk factor is functional limitation. Many chronic illnesses
lead to reduction in daily activities; ME/CFS stipulates such a reduction as a criterion
for diagnosis [4]. In a recent census-based study of people with chronic physical illnesses
in Northern Ireland, the degree of functional limitation in chronic illness was the largest
statistical predictor of death by suicide [25]. Those who reported that their day-to-day
activities were “limited a lot” were more than three times as likely to die by suicide as those
without functional limitations. In a qualitative study of people living with both multiple
sclerosis (MS) and late-stage kidney disease, limitation of activities was mentioned by
multiple participants as a driving factor in their suicidal ideation [26]. This finding has
particularly salient implications for ME/CFS, which has been suggested in multiple studies
to reduce function even more than MS [27,28]. Thus, one might expect to see an even greater
risk of suicide in ME/CFS than in other chronic illnesses with less impaired functionality.
Even within the ME/CFS category, there is a spectrum of physical functioning, with some
individuals able to leave the house for work and recreation, while others with greater
activity limitations are confined to their homes or even their beds.

The admittedly limited literature on ME/CFS and suicide seems to support functional
limitation as a risk factor. Johnson et al. found that people with ME/CFS who were house-
bound were three times as likely to die by suicide than those who were not housebound,
or, interestingly, those who were bedridden [29]. This finding suggests a floor effect, in
which reduced functioning below a certain degree acts as a protective factor rather than a
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risk, possibly through limiting access to lethal means or due to the often-ubiquitous pres-
ence of a caregiver who, if understanding and non-stigmatizing, could provide additional
social support as well as supervision. Such a floor effect could shed new light on mixed
results from earlier studies of suicide in ME/CFS; for example, McManimen et al. did
not find an increased risk of death by suicide for those with ME/CFS, but over half of the
sample were bed-bound, perhaps explaining the lack of statistical significance in suicide
risk [30]. Qualitative work in people who have ME/CFS but do not meet criteria for depres-
sion further underscores the role of functional limitation in suicide risk. Devendorf et al.
qualitatively analyzed the open-ended responses of people with ME/CFS who endorsed
suicidal ideation but did not meet criteria for depression. Reduced ability to participate
in daily life was a common theme, with one person remarking [17]: “When crashed, I can
do nothing but lie in my bed in total agony and in silence and darkness, trying not to
move—sometimes for weeks on end. So, yes, that can be distressing and depressing and
make it hard to concentrate or feel hopeful. But my desire for life and to participate in life
has not changed. It’s not that I don’t want to do things; it’s that I can’t.”

Multiple studies suggest that presence of chronic pain, common in those with ME/CFS,
is a significant risk factor for suicide. Braden and Sullivan found that the presence of any
chronic pain condition was associated with both suicidal ideation and likelihood of suicide
attempt. This association held true for both 12-month suicide risk (OR = 1.5, 95% CI 1.1–2.0)
and for lifetime suicide risk (OR = 1.3, 95% CI 1.2–1.4) [31]. Interestingly, the type of pain
which was associated most strongly with lifetime ideation, plan, and attempt, was the
heterogeneous “other” chronic pain category, one which might be particularly relevant to
ME/CFS due to its own heterogeneous nature. Chronic pain also feeds into the activity
limitation suicide risk discussed previously; the combination of pain and fatigue could
limit daily life even further. Fuller-Thompson and Nimigon, in a study of depression
risk in those with ME/CFS, found that those whose activities were limited by pain were
approximately 1.5 times as likely (OR = 1.59, 95% CI 1.11, 2.26) to have depression as those
who did not experience such pain-related limitations [32]. Although pain treatment is a
potentially promising target for intervention, it can become complicated when dealing with
suicide risk; many commonly used pain medications are fatal in overdose, which must be
considered from a reduction of lethal means perspective when addressing chronic pain
and suicide.

2.2. What Risk Factors Are Unique or More Prominent in Patients with ME/CFS Compared to
Patients Affected by Other Conditions?

There are also factors which are unique to ME/CFS. The unusual symptom of post-
exertional malaise (PEM) can lead to and promote other risk factors. PEM refers to the
appearance of new or worsening of baseline symptoms when patients engage in ordinary
physical or cognitive activities, such as sitting upright, reading a newspaper article, or
walking around the house [4]. PEM can occur immediately or be delayed by hours to days
and can last hours to days, decreasing a patient’s function further. Thus, actions such as
taking a walk outside to alleviate depression or meeting with friends to curtail isolation
may not be possible. Cognitive dysfunction can manifest as a short attention span, poor
memory, decreased comprehension, and word-finding difficulties, resulting in problems
communicating and interacting with others. Although cognitive issues are one of the core
criteria for ME/CFS, 31% to 45% of those severely affected reported this symptom as not
only present but occurring at an intense level [33]. Hypersensitivity to stimuli—whether
light, touch, sound, or substances (e.g., certain foods, fragrances)—has also been observed
to be more common and intense in the severely ill compared to mildly and moderately
affected patients [34]. In some patients, hypersensitivities play an equal or greater role than
fatigue or post-exertional malaise in confining them to their homes. All these symptoms
contribute to social and physical isolation and further limit function.

Moreover, since there are currently no disease-modifying treatments for ME/CFS, the
root of Maria’s situation cannot be addressed directly yet. Instead, treatment is concentrated
on managing ME/CFS symptoms and supportive care [35]. That can lead to feelings of
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frustration, disappointment, and hopelessness. Hopelessness is recognized as a risk factor
for suicide in chronically ill patients and was cited by 48% of non-depressed people with
ME/CFS contemplating suicide [17].

Additionally, since many healthcare professionals are not knowledgeable or continue
to hold misconceptions about ME/CFS, patients often feel their experiences are dismissed,
downplayed, or disparaged. For decades and up until a few years ago, ME/CFS was
attributed to deconditioning [36] or to an irrational fear/avoidance of activity [37]. Home-
bound patients were characterized as “pervasively passive” “with a predominant belief
in a somatic cause” while caregivers were blamed for “unwittingly contribut[ing] to the
persistence of the condition by taking over too many activities of the patient.” [38]. Thus,
patients were instructed that graded exercise therapy or ignoring/de-emphasizing their
own symptoms via cognitive behavioral therapy (CBT) would lead to a cure or improve-
ment. Some researchers and groups even discouraged or warned patients about joining
ME/CFS support groups because the latter opposed these treatments [39,40].

We now know those theories are erroneous and even harmful: metabolic, neurologic,
and immunologic abnormalities may underlie ME/CFS [4,41–43] and between 54–74%
of patients have reported that their health worsened with exercise programs [44]. Nev-
ertheless, these ideas and treatments persist as changes in the practice of medicine fre-
quently take years to reach frontline practitioners. Lack of understanding from healthcare
providers, being labelled as “rebellious”/“noncompliant” because they disagreed with
now-disproven treatments, being blamed for their own illness, and the burden of having to
educate others led to suicidal feelings, depression, and hopelessness among both US and
Spanish patients [6,17]. In contrast, medical conditions such as multiple sclerosis, chronic
heart disease, and stroke are recognized by the great majority of health professionals as
legitimate, severely disabling diseases. Patients can rely on their professionals’ knowledge,
experience, and sympathy. Many communities even have specialty clinics and designated
support services available for these conditions.

Lack of knowledge and negative attitudes also permeate the public’s view of ME/CFS.
For those living with this illness, such ignorance and stigma can lead to a variety of
distressing encounters, even with those considered close social contacts. McManimen et al.
found that people with ME/CFS who met depression criteria or endorsed suicidal ideation
were more likely than those who did not meet criteria to have experienced unsupportive
social interactions—both overall and on specific distancing, minimizing, and blaming
subscales—and stigma [13]. This finding suggests that the dismissive, harmful interactions
experienced by those with ME/CFS might contribute to the increased suicide risk. In a
study comparing people with ME/CFS and/or fibromyalgia to those with an autoimmune
disorder, the overall level of unsupportive interactions did not differ, but the nature of such
interactions did; those with ME/CFS were significantly more likely to report “distancing”
and “minimizing” interactions [45]. People with ME/CFS were, in one study, more likely to
report never having been married than those with other chronic illnesses [46], suggesting an
illness-specific hindrance of social relationships. In a study of a suicide risk scale for people
with POTS, a disorder related to the orthostatic intolerance symptom of ME/CFS, 79% of
respondents reported “high” or “very high” loneliness on the UCLA Loneliness Scale [47],
further suggesting social impoverishment in ME/CFS as a mechanism for suicide risk. The
trend of lack of social support suggests that education and stigma reduction could be a
powerful mechanism for suicide risk reduction at both the individual and global levels.

3. Initial Screening/Assessment of Suicide Risk: Is This Patient Currently at Risk
of Suicide?

3.1. Who Should Be Assessed for Suicidality and When Should It Be Done?

Some organizations, such as the Joint Commission recommend screening all adult
medical patients for suicide [48] while others such as the United States Preventive Services
Task Force (USPSTF) and Canadian Centre for Addiction and Mental Health found insuf-
ficient evidence for universal action [49,50]. Universal screening may not identify more
at-risk patients than selective screening and it is unclear whether earlier intervention is
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effective. Selective screening targets patients with one or more risk factors. As illustrated by
our clinical case (Box 1), patients affected by ME/CFS would certainly fit into this category.
Before screening is instituted, clinicians should prepare a reference sheet of local mental
health professionals, institutions, and resources they can refer to quickly should patients
screen positive and be at a high risk of suicide [51]. Some patients may be reluctant or,
if extremely ill, unable to describe their circumstances: reports from family, friends and
caregivers should be heeded.

Ideally, all patients with ME/CFS should be screened upon initial intake and then
occasionally through the years, perhaps linked to when other preventive measures are
being discussed or carried out (e.g., annual influenza vaccination, mammograms, etc.).
Conducting screenings during these times can be framed as part of the process the clinician
and/or clinic regularly performs for all patients. Acceptability of screening is high with
between 81–95% of patients [52,53] deeming it to be an appropriate component of inpatient
and outpatient medical care.

Although some patients will directly report suicidal thoughts or behaviors during
an office visit, up to 81% of people who saw their physician shortly before dying did
not. However, reviews of the medical records and interviews with clinicians suggest
premonitory signs [12]. Certain beliefs, statements, symptoms, and actions expressed by
patients should prompt more immediate screening (Table 2). Feelings of hopelessness,
loneliness, disconnectedness from others, and being a burden to society [54] have been
linked to increased suicide risk among the chronically ill. Statements directly or indi-
rectly surrounding these feelings should be explored further. Mood changes encompass
new onset of depression and anxiety, exacerbation of pre-existing mood disorders, and
rapid/intense fluctuations. People who exhibit agitated or impulsive behaviors may be
more likely to attempt suicide rather than merely confining themselves to thoughts [55].
Clinicians should also pay attention to worsening or relentless chronic pain, sleep, or other
symptoms. Patients who suddenly seem more peaceful without a clear cause after a period
of depression should be assessed especially carefully: their lightening of mood may be due
to finally deciding to proceed with a suicidal plan.

Another trigger to query patients is when major negative events happen, singularly
or in quick succession. Examples of such events are divorce, unemployment due to
disability, sudden worsening of health, denial or loss of disability benefits, failure of
a highly anticipated treatment, and threat of homelessness. Other times, without an
inciting event, patients may simply become weary of their unrelenting symptoms and
difficult circumstances. Indeed, although they may occur for reasons unrelated to suicide,
abrupt cessation of treatments, withdrawal from care and avoidance of contact with health
professionals have been flagged as potential warning signs [55]. If a previously engaged
patient suddenly disappears, health professionals should explicitly ask why: is it due to
a mood disorder and/or hopelessness or for more mundane reasons (e.g., cost of care,
preference for another provider)? The period immediately after a recent suicide attempt or
discharge from inpatient/outpatient psychiatric/psychological care is also acknowledged
to be perilous times.

A third pattern is acute-on-chronic distress. A patient may be coping to some degree
with chronic risk factors but then be blind-sided by additional events (Box 2).

In Maria’s case, she appeared to be coping somewhat until development of new
symptoms (widespread pain, breathlessness, rash) and disruptions to her housing situation.
Through careful listening and observation of a patient, health professionals can initiate a
conversation by calmly stating “The last few weeks sound really challenging. How have
you been coping?” and then seeing how the patient responds. Some, such as Maria, will
openly and willingly share how they feel (e.g., hopeless, weary, and anhedonic) in which
case the health professional should let them talk uninterrupted.
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Table 2. Concerning statements, symptoms, behaviors, and events should prompt clinicians to assess
for suicidality.

Statements

Passive suicidal ideation: “I wish I could go to sleep one day and not wake up.”
Active suicide ideation: “I am tired of living and looking for a way out.”
Depression: “I feel sad/cry all the time.”
Feeling like a burden to family/others: “My family would be better off if I were dead.”
Hopelessness: “I have nothing to look forward to.” “Life is meaningless.”
Loneliness: “There is no one I can talk to about my problems.” “I don’t have any friends.”

Symptoms

Changes in mood, including onset/exacerbation of depression anxiety; dramatic fluctuations
Worsening somatic symptoms, especially pain and insomnia
Anger, irritability

Behaviors

Agitated actions: pacing, shaking, rapid/loud speech
Impulsive behaviors
Withdrawal from care: stopping treatments, missing appointments, avoiding contact
Repetitive self-harm
Drinking or abusing other substances more than usual
Decreasing social contact
Giving away items which are important/meaningful to patient
Ceasing activities previously enjoyed

Events

Unemployment
Loss of significant relationships (e.g., divorce, death of loved one)
Denial of disability benefits
Homelessness
Anticipated treatment is not effective
Recent suicide attempt
Recent discharge from inpatient/outpatient psychiatric care

Box 2. Clinical case—part 2.

Recently, Maria underwent cervical spinal stabilization surgery for left arm pain, numbness, and
weakness. Although she regained use of her arm, she is left with chronic pain which gradually
spreads from her left arm to her whole body. Her building had a water leak and her apartment
suffered water damage. Maria developed a rash, difficulty breathing and increased general un-
wellness. She suspects mold growth but was unable to afford to have it investigated. The building
management has denied there is a problem. Maria wants to move but her limited health, financial
means and social connections make it hard to do so.
Maria reports feeling hopeless at her appointment today. She says she does not want to endure
additional health problems. It all feels too much to handle. She cannot think of anything she enjoys
any more.

It bears repeating that asking or talking about suicide with patients does not stimulate
new or encourage existing thoughts of suicide. Both a 2014 review [56] and a 2018 meta-
analysis [57] addressing this issue found no significant risks from screening; suicide risk and
attempts were slightly reduced instead. Many people will feel relieved that the practitioner
is taking their distress seriously. Such discussions are also not futile. People who attempt or
survive suicide often demonstrate ambivalence about their actions [58]. Some part of them
wants to live: most dramatically, all 29 people who survived a jump from the Golden Gate
Bridge recounted they regretted their decision as soon as they stepped off the bridge [59,60].
For chronically ill people, suicide may be less about ending their lives than ceasing their
symptoms and the downstream consequences. For example, Anne Ortegen, afflicted with
severe ME/CFS, noted she still retained her joy and curiosity about life but “unbearable
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[physical] suffering” with no effective treatment in sight compelled her to seek medical aid
in dying [61].

Unfortunately, some physicians and authorities, erroneously attributing ME/CFS
symptoms to psychiatric/psychological etiologies, have forcibly detained patients in in-
patient psychiatric units. Children [62] and severely affected adults have been especially
vulnerable since they are unable to advocate vigorously for themselves. For example, So-
phie Mirza, whose health was declining rapidly, was labelled as suicidal and subsequently
hospitalized. It took her family much time, expense, and legal maneuvering to obtain her
release. When she passed away, an autopsy discovered significant inflammation of her
spinal cord, which might have contributed to her condition [63]. Thus, patients may be
rightfully reluctant or fearful of admitting to suicidal thoughts or actions. Clinicians can
reassure patients by framing assessments within the context of chronic medical illness (e.g.,
“Many chronically ill patients, like my patients with heart or lung disease occasionally
experience suicidal feelings. Have you felt similarly?”) and informing them that suicidality
can often be cooperatively managed with the patient maintaining agency in an outpatient
setting. Contemporary mental health standards encourage care in the least restrictive
manner and setting possible [64].

3.2. How Should Patients Be Screened or Assessed? What Issues Should Clinicians Pay Attention
to or Ask about?

Since many medical professionals do not feel confident assessing suicidality [65,66],
we recommend using validated, standardized instruments as much as possible. For routine
screening, self-administered versions of these instruments can be used, or the questions
asked by ancillary staff (e.g., medical assistants) but for more urgent situations, the health-
care professional should ask the questions themselves. Severely affected patients may
need help from their caregivers with completing the questionnaires or their caregivers
may have to serve as proxy respondents. Questionnaires may need to be administered
over the telephone or via virtual visits. Using these tools assures that salient issues are
covered using validated questions, patient responses are appropriately interpreted via an
expert-vetted scale, and thorough documentation of this crucial conversation exists.

Currently, there is a lack of brief, validated instruments for screening or assessment
specifically created to be used by medical professionals in busy clinic settings. Two recent
candidates are the US National Institute of Mental Health’s Ask Suicide-Screening Ques-
tions (ASQ) [67,68] (Figure 2) and Columbia-Suicide Severity Rating Scale (C-SSRS) [69]
(Figure 3). Both instruments take only minutes to administer (5 and 6 questions respec-
tively), address passive and active suicidal ideation (both types confer equal risk), ask
simple Yes/No questions initially, and prompt patients for more details. If patients are un-
able or unwilling to answer any question on the ASQ, the default is to score the question as
though the patient answered “Yes”. Although 4 of the 5 ASQ’s questions concern thoughts,
the C-SSR covers thoughts, methods, intentions, and specific plans. “Yes” responses on
each subsequent question are linked to escalating suicide risk. Stronger intentions and
more recent, explicit plans indicate a higher risk [18,70]. Note both instruments inquire
about lifetime history of suicidal actions [71]; unlike suicidal ideation in the remote past,
actions anytime in the past significantly increase risk of another attempt.

Both instruments superbly separate out non-suicidal patients; however, the ability to
identify at-risk patients accurately is mixed. Negative predictive values are the percentages
generated when patients whose questionnaires indicate minimal risk and who truly are
minimal risk (true-negatives) are divided by the total number of patients (both true- and
false-negatives) determined by the questionnaire to be at minimal risk. Positive predictive
values are calculated the same way except they concern patients whose questionnaires
indicate some risk of suicide. For the C-SSRS, among psychiatric or non-psychiatric subjects
enrolled in a variety of clinical trials, negative predictive values (NPV) for prospective
suicidal behavior ranged from 97.93% to 99.63%. In contrast, the positive predictive values
(PPV) are quite low, ranging from 8.97% to 16.49%, with the higher values observed in
psychiatric patients [72]. For the ASQ, in medical and surgical inpatients, compared to the
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longer, more detailed Adult Suicidal Ideation Questionnaire, the NPV was 100% and the
PPV was 32% [68].

Ask the patient: 

1. In the past few weeks, have you wished you were dead? Yes No 
2. In the past few weeks, have you felt that you or your family would be better off if 

you were dead? Yes No 
3. In the past week, have you been having thoughts about killing yourself? Yes No 
4. Have you ever tried to kill yourself? Yes No 

If yes, how? 
 
When? 
 
If the patient answers yes to any of the above, ask the following question: 

5. Are you having thoughts of killing yourself right now? Yes No 
If yes, please describe:  

Next steps: 

• If patient answers “No” to all questions 1 through 4, screening is complete (not 
necessary to ask question #5). No intervention is necessary (*Note: Clinical judgment 
can always override a negative screen). 

• If patient answers “Yes” to any of questions 1 through 4, or refuses to answer, 
they are considered a positive screen. Ask question #5 to assess acuity: 
o “Yes” to question #5 = acute positive screen (imminent risk identified) 

Patients require a STAT 1 safety/full mental health evaluation. Patient 
cannot leave until evaluated for safety. 
Keep patient in sight. Remove all dangerous objects from room. Alert 
physician or clinician responsible for patient’s care. 

o “No” to question #5 = non-acute positive screen (potential risk identified) 
Patient requires a brief suicide safety assessment to determine if a full 
mental health evaluation is needed. Patient cannot leave until evaluated 
for safety. 
Alert physician or clinician responsible for patient’s care. 

1 Short for Latin, “statim,” meaning immediately. 

Figure 2. Ask Suicide-Screening Questions (ASQ). Reproduced with permission from Dr Lisa M.
Horowitz, Arch Ped Adolesc Med, published by JAMA Network, 2012 [67].

These low PPVs are in-line with other suicide assessment instruments [73] and may
not be as alarming as they first seem. Predictive values are substantially influenced
by the prevalence or absence of a condition in a population. As the prevalence of a
condition increases, the PPV increases whereas the NPV decreases. Suicidal attempts
and completions, not ideation, in primary care outpatients are still relatively rare, with
a prevalence of 1% [18] or less. Thus, PPVs will be low. The prevalence is likely higher
among chronically medically ill patients (e.g., 8.9%) [74]: with that increase, the PPV will
increase. Secondly, predicting future suicide attempts might not be the best measure
of these instruments’ effectiveness. Assessment and screening per se do not prevent or
stop suicide attempts. Instead, these actions help clinicians to identify who needs further
evaluation and to design individualized care plans. If the plan works as intended, suicide
attempts may never be made. Conversely, if the patient is resolved to commit suicide,
attempts and completed suicides will result.
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Figure 3. Columbia-Suicide Severity Rating Scale (C-SSRS): screen with triage points for primary
care. Pay attention to question 2: if “Yes”, ask questions 3 through 6; if “No”, ask question 6. “Yes”
responses in white boxes signify minimal risk; yellow boxes, low risk; orange, moderate risk; and red,
high risk. Patients should be classified according to the highest risk box to which they reply “Yes”.
Reproduced with permission from Dr Kelly Posner Gerstenhaber. The Columbia Lighthouse Project
(https://cssrs.columbia.edu/ (accessed on 17 May 2021)).

3.3. Why Should Clinicians Screen for Suicide Directly, Independent of Mood Disorders
or Anxiety?

Confronting suicide directly (Box 3) and not only within the context of depression
or anxiety is important. Although both the ASQ and C-SSRS’s questions appear blunt,
they avoid confusion or equivocation. In the past, 90% of suicides were attributed to
psychiatric disorders [75]. Consequently, suicide evaluations customarily take place during
examination for mood disorders. One popular method uses item 9 of the Patient Health
Questionnaire-9 (PHQ-9) [76] which pertains only to the frequency of suicidal thoughts.
However, up to 30% of patients endorsing absence of suicidal thoughts may currently be at
risk [77] while 16–19% endorsing any presence may not be [77]. In one study, the PHQ-9
flagged 24% of subjects as suicidal versus the 6% and 1% detected, respectively, by the
C-SSRS and clinical interviews [77]. Secondly, as mentioned in the section on risk factors,
chronically ill patients may be suicidal for reasons unrelated to a mood disorder. The 90%
figure cited previously originated from controversial “psychological autopsies” [78] (e.g.,
interviews of surviving family members) after completed suicides and closer examination
in one study found only 17% were linked with depression [79]. More recent data from the
US Centers for Disease Control and Prevention indicate that 54% of those dying by suicide
in the US do not have any known mental health condition [80]. Third, steps to prevent
suicide can be implemented right away and go beyond treating psychiatric disorders, as
discussed later in this article. Conversely, it may take weeks to months for patients to start
seeing the benefits of some depression and anxiety treatments.
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Box 3. Clinical case—part 3.

Maria’s doctor administers the C-SSRS. Maria admits in the last 2 weeks, she has wished she would
develop a fatal illness to put an end to what she views as a senseless existence. She occasionally
thinks about taking more of the pain pills she was prescribed but explains that she does not have
the courage to commit suicide. She worries that if she messes up she could be left worse off. She
denies having the means to kill herself. She does not own any firearms and has not stockpiled
medications. Maria has no history of suicide attempts.

4. Secondary Assessment of Suicide

4.1. Is This Patient at Low, Moderate, or High Risk of Suicide?

A clear advantage of both questionnaires is they quickly help clinicians determine
if and how urgently management is needed, along with the best setting/professionals
for care. If patients answer “No” to the first 4 questions of the ASQ [68] (Figure 2), the
clinician does not need to ask the remaining question 5. For the C-SSRS [69] (Figure 3),
a color-coding system is used with white, yellow, orange, and red boxes checked “Yes”
indicating, respectively, minimal, low, moderate, and high risk. If the patient denies C-SSRS
question 2, question 6 should be asked next. Absence of preparatory suicidal behaviors
in their lifetime and in the last three months classifies the patient as minimal risk (i.e.,
only white boxes are marked). Responses should be recorded but no specific, current
intervention is needed for patients falling in this category.

Conversely if patients answer “Yes” to question 5 of the ASQ or any one of questions
4, 5, and 6 (within the last 3 months) of the C-SSRS, these patients are deemed high risk.
Immediate care needs to be instituted, whether that be a referral to the emergency room
or a same-day appointment with an outpatient mental healthcare professional for urgent,
comprehensive care. High-risk patients should not be left alone at any time and should be
watched by a family or staff member whether they are at home or in the clinic. The patient’s
clothes, possessions, and environment should be searched and cleared of any potentially
harmful/lethal implements (e.g., guns, pills, knives, ropes/rubber tubes). If transportation
to the emergency room or other facility is needed, consider calling an ambulance rather
than having the patient or family member drive themselves or take public transport. If
the patient interview suggests they have acted, ask the patient directly if they have done
anything to hurt themselves already, such as overdosing on sedatives or cutting themselves.
These behaviors may require immediate medical and not just psychiatric care.

Based on Maria’s answers on the C-SSRS, answering “Yes” to questions 1, 2, and 3
but “‘No” to questions 4, 5, and 6 (Figure 3), she would be classified as at moderate risk
(Box 4). For the ASQ (Figure 2), this category would apply to those answering “Yes” to any
of the first four questions but “No” to item 5. Patients answering only “Yes” to questions
1 and/or 2 on the C-SSRS are deemed low risk. These patients should undergo further
appraisal by the clinician to refine the level of risk, decide upon urgency of outpatient
mental health care referral and identify modifiable risk factors. Although they may not
require emergency room to services or a mental health appointment that day, there are still
actions the clinician should take during the visit.

Regardless of how patients are classified during this initial stage, the clinicians should
thank the patient for trusting them enough to share these intimate and often painful
experiences. All patients should be provided the contact information for the national 24-h
suicide prevention hotlines in their country. For the United States, this number is 800-
273-8255 (https://suicidepreventionlifeline.org/ (accessed on 17 May 2021)); for Canada,
1-833-456-4566 (https://www.crisisservicescanada.ca/en/ (accessed on 17 May 2021)); and
for other countries, see https://www.opencounseling.com/suicide-hotlines (accessed on
17 May 2021)).

Box 4. Clinical case—part 4.

Based on her C-SSRS score, Maria appears to be at moderate risk of suicide.
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4.2. How Can Risk Be Further Evaluated, Especially for Patients Deemed to Be at Moderate Risk?

Review factors that increase (Table 1) and reduce risk (Table 3) with the patient if they
have not been documented previously or have not come up during the current visit. The
developers of both the ASQ [70] and C-SSRS [81] also provide similar lists on their websites.
Because the ASQ concentrates on suicidal thoughts but not current intention, plans, or
actions, the secondary level of risk assessment encourages clinicians to discuss these topics
with the patient.

Table 3. Protective factors for suicide.

Potentially Modifiable Non-Modifiable

Religious background/personal beliefs Younger age
Positive coping behaviors Female Sex
Strong relationships Having children
Stable social circumstances (e.g., financial status, housing) Marriage
Supportive clinical interactions Pregnancy

Taking a thorough social history including where the patient currently lives; who they
live with; whether they are engaged in work, school, or other activities; who they can rely
on for regular support, logistical and psychological; and non-medical stressors in their lives
(e.g., employment, divorce, bankruptcy, homelessness) can be revealing. Because ME/CFS,
by definition, substantially impairs daily function, ask particularly about any difficulties
performing basic (e.g., ambulating, toileting, bathing, etc.) or instrumental (e.g., cooking,
shopping, managing medications, etc.) activities of daily living [82]. Ask even if a patient
appears functionally normal during an appointment. To interact with clinicians, patients
often save up energy before a visit or, conversely, plan to suffer the consequences of any
physical/cognitive exertion afterwards.

All patients should be examined for depression and anxiety using standardized, vali-
dated instruments such as the Patient Health Questionnaire-2 (PHQ-2), General Anxiety
Disorder-7 (GAD-7), or Hospital Anxiety and Depression Scale (HADS) [83–85]. Instru-
ments emphasizing fatigue, insomnia, decreased activity, or appetite—symptoms which
may be due to ME/CFS itself—may mistakenly label patients with major depression. Fur-
thermore, the most current definition of ME/CFS, created by the National Academy of
Medicine in 2015 [4], includes the symptom of orthostatic intolerance (OI). Upon sitting or
standing up for periods as short as a few minutes, patients may report dizziness, nausea,
confusion, heart palpitations, and short of breath. These symptoms disappear or improve
upon lying down but mimic those of anxiety. Hence, it is no surprise that patients affected
by OI have been misdiagnosed with anxiety [86]. The HADS has been used in several
ME/CFS studies and all three instruments focus on affective rather than somatic symptoms,
thus reducing the risk of overdiagnosing psychiatric disorders.

If not expressed, assess for loneliness, thwarted belongingness, and burdensomeness.
Items originating from a suicide-screening instrument by Pederson et al. [47] intended for
patients specifically affected by “invisible” illnesses (i.e., those without immediate, visual
clues of illness, such as weight loss or jaundiced skin) could be adapted. Clinicians can
ask: “How often do you feel lonely?” “Do you feel like you are a burden to your family or
caregivers?” “Do you have a sense of belonging within your family?“ “Is there anyone or
any group you feel connected with?”

Conversely, review protective factors (Table 3) with the patient. If not voluntarily
offered (e.g., “Even though I feel bad, I would never kill myself. My children need me.”),
ask patients directly “What would keep you from harming yourself?” “What makes your
life worth living?” Some factors such as being a parent or being married are outside
of the clinician’s hands while others can be introduced or reinforced, such as positive
coping behaviors.
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There is no threshold upon which a patient’s risk of suicide can be confirmed, down-
graded, or upgraded. Instead, clinicians will need to examine the quantity, nature, and
intensity of risk and protective factors to decide a patient’s final status (Box 5). The patient’s
final status and the rationale for it should be documented in the medical records. The
clinician’s intuition about a patient/situation should always override any answers on
questionnaires or checklists.

Box 5. Clinical case—part 5.

Maria is assessed for anxiety and depression-related disorders. She scores 18/27 on the PHQ-9, a
score suggestive of moderately severe depression. Her scores on the HADS are 15 for depression
and 11 for anxiety, both in the clinical range. She has never smoked, rarely drinks, and denies abuse
of other substances. She denies impulsive behaviors.
Her other risk factors are her chronic medical problems (including ME/CFS, pain, unrefreshing
sleep, possible OI, and breathing problems), hopelessness, functional limitations, social isolation,
poverty, and unstable housing situation. Her protective factors include her religious faith, her belief
that she is not brave enough to commit suicide and a clinician she feels comfortable speaking with.
Overall, her risk level of moderate remains unchanged.

5. Managing Suicidality

5.1. What Steps Would You Take Next? What Are Interventions All Suicidal Patients
Should Receive?

A 2-step approach incorporating both general management of suicidality as well as
management of patient-specific factors can be implemented. The approach outlined here
applies mostly to patients at low to moderate risk who are suitable for outpatient treatment.
For high-risk patients, their initial care may be carried out by the emergency room and/or
an inpatient psychiatric unit. After discharge, similar steps can be used for these high-risk
patients if they have not already been initiated by prior clinicians.

General management consists of (a) referring patients to mental health professionals
and (b) collaborating with patients to create a suicide safety plan. As mentioned earlier,
clinicians should generate and maintain a list of local mental health professionals, facil-
ities, and resources so that referrals can be made as quickly and seamlessly as possible.
Ideally, patients should be seen or contacted within 48–72 h. Psychiatrists can help with
pharmacologic management of depression, anxiety, and some symptoms such as sleep.
However, even patients without anxiety or depression can benefit from mental health
care [87]. Psychological treatments using dialectical behavioral and cognitive behavioral
therapy processes as well as a new therapy called Collaborative Assessment and Manage-
ment of Suicidality are designed to specifically address suicidality [88]. Clinical trials and
observational studies show these treatments decrease suicidal thoughts and attempts by
37.5% to 60% [88,89].

Before patients leave their office or end the visit, clinicians should collaborate with
them to create a suicide safety plan [90]. Like diabetes “sick day” or asthma action plans
most medical providers are already familiar with, these are written documents the patient
can easily look to for guidance when suicidal thoughts and feelings surface or intensify.
These plans are not just practical by themselves; they also help the patient feel more in
control by reminding them of the alternative actions they compiled [90,91]. “Tunnel vision”
or psychological constriction, whereby patients feel trapped and cannot see other options,
is well-recognized among suicidal patients [58]. Engaging in alternative actions also allows
impulsive thoughts to dissipate [92].

In 2008, Brown and Stanley produced a 6-step suicide safety plan which clinicians and
patients can readily complete together [92]. Other staff (e.g., nurses, medical assistants, etc.)
can also be trained to help patients fill out the form. Table 4 lists these 6 components, sample
questions to elicit responses, and examples of how patients might answer. For a paper
template that can be immediately printed out and used, see or the suicidesafetyplan.com
website. Encourage patients to be as detailed as possible and to fill in steps using their own
words. However, if a patient does not find one of the steps useful for them, they can skip
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it. People named in “Step 3” do not necessarily need to know of the patients’ suicidality
whereas those in “Step 4” and “Step 5” might already know or can be informed by the
patient. Firearms are a common and lethal method of suicide in the United States, so Step 6
should always include questions about access to handguns and rifles. Since patients with
ME/CFS often take sleep, pain, or other medications, ask about which drugs they have,
whether they have stockpiled tablets and how they are handled. Additionally, customize
the answer: if a patient brings up leaping from a bridge, make sure Step 6 addresses that
method. Although not a step, ask patients to record their reasons for living on the form.
Finally, ask patients how likely they are to carry out the steps and what obstacles they
might encounter. If needed, revise the plan so it will be simple to actualize.

Table 4. Suicide safety plan by Brown and Stanley.

Component Ask Patient Example Answers Comment

1. Warning signs How will you know when the
safety plan should be used?

“Feeling hopeless.” “Thinking
life is all downhill from here.”
“Lying in bed more than usual.”

Thoughts, behaviors, moods,
events that lead to suicidality.

2. Internal strategies

What activities can you do on
your own if you become
suicidal again, to help
yourself not to act on your
thoughts or urges?

Sit outside in the sun, listen to
relaxing music, take a
warm bath.

3. People and settings that
provide distraction

Who helps you take your
mind off your problems at
least for a little while? Where
can you go where you will be
around people in a
safe environment?

Knitting group, the park near
my home, online patient
support group.

People named need not know
about the patient’s suicidal
feelings. Places may allow
casual interactions.

4. People whom I can contact
for help

Who is supportive of you and
who do you feel that you can
talk with when you are
under stress?

My neighbor Sarah, my
church’s pastor.

These are people who are
aware of or could be trusted
with the individual’s suicidal
thoughts/feelings.

5. Professionals and agencies I
can call in a crisis

Who are the medical/mental
health professionals that we
should identify to be on your
safety plan?

Springfield Emergency Room,
my psychiatrist Dr Joseph
Lopez, National Suicide
Prevention Lifeline, 911

List contact information.

6. Making the environment safe

What items do you have
around you that you might
use to hurt/kill yourself?
How can we make your
surroundings safe for you?

Doctor/pharmacy will limit
number of medications
mailed to one week at a time.
Place kitchen knives in
locked cabinet.

Always ask about firearms.
Means restriction should be
matched to the methods the
individual names.

7. My reasons for living 1
What makes your life worth
living? What brings joy to
your life?

My children, my faith, my
pets, enjoying nature.

1 Except for this step, all others are drawn from Brown and Stanley’s work on suicide safety planning. Adapted with permission from Dr
Barbara Stanley, Cognitive and Behavioral Practice, published by Elsevier, 2012 [92]. Please see Figure S1 in Supplementary Materials or
suicidesafetyplan.com (accessed on 17 May 2021) for a downloadable template which can be used with patients.

Completion of the form is estimated to take between 30 to 45 min. Afterwards, several
copies should be made, including one for the clinician’s medical records, and several copies
for the patient to be stored in convenient locations. For example, a miniature copy on
their nightstand or a scanned version on their mobile phone might be easier to find than
a paper form in a desk drawer. Obtain written permission to share the plan with the
patient’s supporters so they can reinforce the steps. For more information about how to
use the template, visit suicidesafetyplan.com. Some clinicians express not knowing how
to ask about means and recommending ways to restrict them [93]: the Suicide Prevention
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Resource Center provides free online training via their Counseling on Access to Lethal
Means program [94].

Compared to patients receiving usual care, patients introduced to suicide safety
planning during an emergency room visit were half as likely to attempt suicide in the
subsequent 6 months [95]. Furthermore, two thirds of this group cited the plans as in-
strumental in reducing their suicide risk and twice as many showed up for follow-up
mental health appointments as those in the usual care group. In contrast, although they
have been recommended for many years, there is no consistent evidence of effectiveness
for no-suicide contracts, whereby the patient promises the clinician they will not take
action [96]. Although such contracts may make clinicians feel more secure, they do not
help patients in crisis and may even compel patients to conceal intense feelings, out of a
misguided effort to avoid disappointing the clinician.

The 2-step approach is illustrated in Box 6.

Box 6. Clinical case—part 6.

Maria’s doctor informs her that based on what she has expressed, her medical/social situation, and
the questionnaire results, she is at moderate risk of suicide. She introduces Maria to the purpose of
suicide safety plans and together they start completing one. Initially, Maria cannot think of calming
activities nor who she can count on for support. With a little more probing, she remembers she
dropped her knitting hobby after work became too busy and that her neighbor Sarah has said to
call any time to chat. While they are completing the form, the doctor asks the receptionist to set
up an appointment in the next 2 days with a psychiatrist, Dr Joseph Lopez, who offers virtual
appointments in his practice.
The medical assistant prints out materials about suicide with the national suicide prevention hotline
and a local helpline on them. She gives Maria the pamphlet.

5.2. What Are Individual-Specific Suicide Risk Factors? How Should They Be Addressed?

Individual-specific factors refer to those characteristics covered in Table 1 and in the
secondary suicide risk assessment evaluation. They are called “individual-specific” because
not every suicidal patient is affected by them nor is their degree of influence the same for
each patient. Some factors even increase risk in one patient but are protective in another.
For example, a happy marriage is protective but one marred by conflict or abuse is not.
A well-paying meaningful job might be protective while a low-paying, stressful position
may be worse than unemployment. Thus, based on what the patient reports, the clinician
will need to make a judgment about how to classify a factor. Table 5 shows one way to
categorize patient-specific factors, examples of factors, and examples of interventions to
address them.

Two factors that require immediate treatment regardless of the presence of others are
anxiety and depression. As mentioned above, while depression does not explain all sui-
cides, it may be linked to 17% to 54% of them [79,80]. Between 21–88% and 17–47% [97,98]
of patients with ME/CFS may be afflicted by anxiety or mood disorders, respectively.
HADS scores above 11 indicate presence of anxiety or depression: Maria’s results indicate
she is affected by both. Pharmacologic treatment of depression and anxiety for people with
ME/CFS is no different from those without it [97,99]. As with treatment of any patient with
a chronic medical condition, clinicians should avoid medications that could interact with
existing medication and exacerbate ME/CFS symptoms (e.g., cognition) while favoring
medications that may serve dual purposes (e.g., citalopram can be used for both anxiety
and depression). Some patients may react strongly to medications, especially the severely
ill: thus, starting at a lower dosage than usual and titrating up slowly is wise.

Although psychological treatments such as CBT are not recommended for ME/CFS,
they are moderately effective for mood disorders and anxiety disorders [100,101]. Maria
should be referred to a counselor or therapist who can support her over the short to
medium term. If possible, select mental health professionals who regularly treat patients
with chronic, disabling medical illnesses and who are familiar with or willing to learn
about ME/CFS. Patients may need to be convinced that psychological treatment is not

229



Healthcare 2021, 9, 629

being prescribed for ME/CFS itself. Tell them you can refer them to another mental health
professional if the initial practitioner is not compatible with them.

Table 5. Interventions addressing individual-specific risk factors for suicide.

Category
Examples of

Specific Factor
Examples of Interventions Comments

ME/CFS 1 symptoms
Sleep

Pain

Cognitive behavioral therapy—insomnia
Blue light filters

Exposure to natural light 2

Amitriptyline 3

Trazodone 3

Re-positioning
Massage
Heat/ice

Gabapentin 3

Tricyclic antidepressant 3

Evaluate for pain and sleep
conditions with specific

treatments (e.g., obstructive
sleep apnea, migraine).

Comorbid psychiatric
conditions

Major depressive
disorder

Referral to mental health professional
CBT 4

Citalopram 3

Venlafaxine 3

Comorbid medical
conditions

Multiple chemical
sensitivity

Postural orthostatic
tachycardia

syndrome (POTS)

Avoid/reduce exposure to concerning stimuli

Isotonic fluids, support hose,
awareness/prevention of exacerbating factors,

recumbent exercises, fluoxetine 3

Exercise may not be suitable
for many patients. If used,

start at a low level and
continue/increase only if

patient tolerates.

Isolation/loneliness/
social support

Healthcare
professionals

Family/caregiver

Community support

Validation of patient experience
Reflective listening

Caring contacts

Educate about ME/CFS
Educate about caregiver stress

In-person activity/support groups
Electronic forums specific for ME/CFS

Virtual support groups

Caring contacts are brief,
intermittent e-mails, cards,

phone calls to patients by staff
between visits.

Caregivers need respite/
support to provide support.

Functional Limitations
Ambulation

Bathing

Refer to physical therapy
Bedside commode

Wheelchair

Refer to occupational therapy
Hand-held shower head

Shower chair

Other Support
Poverty

Homelessness

Food banks, vouchers
Apply for disability financial support

Home-sharing/roommate arrangements
Government-supported housing vouchers

Clinic/facility-based medical
social workers can help
patients find and apply

for programs.

1 Myalgic encephalomyelitis/chronic fatigue syndrome. 2 For some patients, especially the severely ill, bright light may worsen their
ME/CFS. For others, light sensitivity is not a problem or is tolerable with sunglasses. 3 Start all medications at lower dosages and titrate up
slowly. Pain, sleep, and sedative medications may need to be given in smaller quantities (e.g., a week’s supply) initially due to risk of
suicide. 4 Cognitive behavioral therapy.

Ideally, mental health professionals should be notified that common solutions for
other patients such as physical exercise, increased socialization, intense “homework” (i.e.,
complicated, long workbooks), and relaxing music might not be possible or will need to be
adapted to patients with ME/CFS due to symptoms such as PEM, cognitive dysfunction,
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and hypersensitivity to sound. Due to their decreased mobility, moderately and severely
ill patients would benefit greatly from therapy delivered remotely via telephone and
video-conferencing: fortunately, these modalities appear to be comparably effective [102] to
sessions administered in person. Shorter but more frequent visits, asynchronous interaction,
and/or written vs. oral may be beneficial. For an in-depth discussion of assessment and
treatment of psychiatric issues in ME/CFS, see author ES’s articles [97,99].

As with any patient affected by multiple, chronic, and/or complex conditions, care
will often take place over time and multiple visits. The clinician will need to prioritize
which factors to address and which interventions to start right away versus which ones
can wait. First, ask patients “What can we do or change that would make your life worth
living?” The answers given might be surprising and engages the patient in planning care.
Other criteria might be the urgency of a factor (e.g., impending homelessness), how quickly
the intervention may start working (e.g., pain medication), and how common the factor has
been found to influence suicide risk among people with ME/CFS (e.g., lacking healthcare
providers knowledgeable about ME/CFS).

There are a few caveats when introducing remedies similar to those in Table 5. Patients
affected by ME/CFS may be exquisitely sensitive to the active or inactive components (e.g.,
coloring agents, preservatives) in a medication. Thus, start low and titrate up any medi-
cation slowly. Physical activity performed to alleviate co-morbidities (e.g., fibromyalgia,
postural orthostatic intolerance syndrome) or during assessments (e.g., physical therapy)
should be adapted so patients avoid triggering PEM. For severely ill patients, physical
activity may not be possible without making the patient sicker. Although pain (e.g.,
joint/muscle aches, sore throats, headaches) is common in ME/CFS [103] and sleep distur-
bances are part of diagnostic criteria for ME/CFS [4,104], clinicians should evaluate the
cause of symptoms before attributing them solely or entirely to ME/CFS, especially if the
pain is new or worsening. For example, fibromyalgia, migraine headaches, and obstructive
sleep apnea are common comorbid conditions yet each condition has specific treatments.
There have been rare cases where late-stage cancer was discovered to be the source of pain.
If possible, attempt to refer patients to other professionals who are knowledgeable or open
to learning about ME/CFS.

The significance of validation and understanding conveyed by even one supportive
clinician cannot be emphasized enough. Most patients affected by ME/CFS have endured
years of indifferent or degrading medical professionals [6]. Even if a clinician is not
adept at caring for ME/CFS patients, any good-faith efforts to learn about ME/CFS and
communicate sympathy will be appreciated. During a short appointment, clinicians can
earn the trust of patients by carefully listening to them, reflecting back to them their
understanding of what was said, and honestly admitting what they know or do not
know. There are many steps (Box 7) clinicians can take to improve their relationship with
patients [105]

Box 7. Clinical case—part 7.

The doctor considers starting Maria on an antidepressant but decides to let the psychiatrist start a
medication. When asked which symptoms are the most problematic, Maria nominates pain and
sleep. When asked what else would improve her quality of life immediately, Maria desires help
with daily tasks like bathing and the ability to be a little more social.
A week’s supply of a low dose of amitriptyline, which addresses both sleep and chronic neuropathic
pain, is called in by the medical assistant to a pharmacy that delivers. Maria is told the medication
may take up to 4 weeks to start working. The doctor also tells Maria she will ask a physical therapist,
occupational therapist, and medical social worker to visit her at home.
On her way out of the office, Maria is stopped by the receptionist and told she will be hearing from
the clinic in 2 days to check on how she is doing.
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5.3. How Should Suicidal Patients Be Followed-Up?

As with any acute medical condition, clinicians are responsible for assuring that
care plans are executed in an appropriate and timely manner. Aside from arranging for
subsequent appointments within their own clinic and reviewing whether the interventions
they personally initiated are working, coordinating care with ancillary and specialist
providers/facilities and communicating with the patient and their supporters are also vital
(Box 8). If the patient is sent to the emergency room or for immediate outpatient mental
healthcare and nothing is reported back, the clinician’s office should verify the patient
arrived, was seen, and was admitted for inpatient care or discharged with subsequent
psychiatric aftercare. If solely outpatient treatment is indicated, the clinician or their staff
should contact the patient 24–48 h after the initial visit. Ask patients how they are feeling,
review and adjust the safety plan as needed, scrutinize whether access to lethal means
has been blocked [106], and check that they either have already been seen by a mental
health professional or will be keeping the appointment made. Currently, up to 50% of
suicidal patients do not show up for their psychiatric/psychological appointments [90].
These “caring contacts”—as fleeting and minimal as they might seem—have been shown
to reduce suicidal ideation and behavior in some studies [90,107].

Box 8. Clinical case—part 8.

Two days later, Maria receives a telephone call from the medical assistant. The assistant asks
her about how she is feeling and whether the psychiatrist or other clinicians have contacted her.
Maria states that last night was the first night in 6 months she was able to obtain more than 4 h of
continuous sleep. Her mouth feels a bit dry this morning, a mild side effect of the amitriptyline
that the assistant tells her can be alleviated by chewing gum or drinking fluids. Maria forced
herself to sit outside in the sun for 15 min and felt more cheerful afterwards. Dr Lopez’s office has
scheduled her for a telephone call tomorrow. She has to return the social worker’s and occupational
therapist’s voice messages. The assistant compliments Maria for spending time outside (part of her
self-generated plan to address suicidal feelings) and for taking action.
The call is then transferred to the receptionist. Based on the severity of her ME/CFS, Maria is
offered a virtual rather than in-person visit with the doctor in one week.

In Maria’s situation, the clinician should make a formal follow-up appointment (Box 9)
with her for medication management (e.g., Was she able to obtain the amitriptyline? Has
she tried them? What have the effects been?) and at the next visit, acknowledge any efforts
she has put forth (e.g., “I know how hard it must be to reach out to strangers for help.
You should be proud of yourself.”). Speaking briefly with or reviewing notes from the
occupational therapist and social worker can update the clinician regarding the patient’s
functional status, support network, and housing situation. Asking open-ended questions,
letting the patient lead the conversation sometimes, and showing a personal interest in
the patient can also support the patient on their path to better mental health. If a patient
is discharged from inpatient psychiatric care, an outpatient appointment should be made
within 7 days at most [108]. During the first week and first month after hospitalization, the
risk of suicide is 200 and 300 times higher than the general population, respectively [109].
Even after 5 to 10 years, the rate of suicide was 30 times than of the general population.
Thus, suicidality should be considered a chronic condition that the clinician inquires about
occasionally even when the patient is stable, much as they would with hypertension or
diabetes. Clinicians should also be aware of when patients stop or are discharged from
outpatient psychiatric/psychological care.
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Box 9. Clinical case—part 9.

The next week, Maria sees her doctor virtually, using online video-conferencing software. Her
sleep continues to improve, especially as pain no longer wakes her up, and she has a little bit more
energy to take care of herself and her household chores. She reports that during Dr Lopez’s phone
visit, they discussed positive coping behaviors such as focusing on what she can do (vs. what she
cannot do), setting small goals and working towards them. Her “homework” includes planning at
least one social interaction (which is tolerable for her level of ME/CFS activity) every week and
noting something she is grateful for every night in a journal. She will be talking to Dr Lopez again
next week.
The doctor reviews the occupational therapist’s notes. Maria qualifies for bath and shower bars and
a shower stool to decrease dizziness and exhaustion while bathing. A wheelchair is recommended
to facilitate travel outside the home. The OT also teaches Maria to balance her activities with rest
and to save her most challenging activities for the times of the day when she is likely to have more
energy. This has allowed Maria to start completing an application for housing support mailed to
her by the social worker.
Maria states she is starting to feel more optimistic about her future: if her symptoms continue to
abate a little more and she can get around in a wheelchair, she might be able to attend a knitting
group that her neighbor Sarah hosts twice a month.
The doctor celebrates her progress with her causing Maria to feel confident enough to ask the doctor
whether orthostatic intolerance—which she has been able to read more about—might account for
some of her nausea and dizziness. The doctor admits she does not know much about OI but will
try to learn more about it. A follow-up appointment is scheduled in 2 weeks.

6. Barriers, Gaps, and Opportunities

We recognize that the process of assessment and treatment detailed in this article may
be challenging to implement. Research, clinical, and societal barriers exist.

6.1. Research Barriers

Much more investigation into the relationships among suicide, chronic physical illness,
and ME/CFS are needed. Oftentimes, concepts, assessments, and interventions had to
be extrapolated from one field to another because studies were absent or lacking. For
example, risk factors for suicidal ideation may not be the same as those for suicide attempts
or completion. Motivation for suicide in ME/CFS or in chronic medical illnesses might
be different from that of psychiatric patients or the general population. Epidemiological
studies of suicide in ME/CFS have been retrospective in nature, either medical record
reviews or psychological autopsies. That has meant the true incidence and prevalence of
suicide are not known and drivers of suicide could be better elucidated. Most of what we
know about ME/CFS itself is based on adult patients who are given an ME/CFS diagnosis
and possess the health, financial and social status to access the few specialists scattered
globally. Although the C-SSRS and the ASQ are helpful, their use by non-mental health
professionals in adult patients seen in community-based, outpatient medical settings has
not been well-established. Self-report assessments also have weaknesses: up to 25% of
patients who attempted suicide actively denied suicidality during appointments the week
before [110] due to shame, embarrassment and concerns about losing autonomy if they
were hospitalized. Refinement of risk also relies on clinician interpretation of patients’
words. Consequently, some scientists are eagerly pursuing biomarkers which can predict
risk [111]. There is adequate research in some areas of treatment, such as the efficacy of
antidepressants or suicide-specific dialectical behavioral therapy, but less in others, such as
the impact of occupational therapy on suicide risk when functional restrictions are present.
Reviewing research for this paper reveals a plethora of questions and issues that have yet
to be answered.

6.2. Clinical Care Barriers

Educational, attitudinal, logistical, financial, and legal barriers impede optimal care.
Healthcare providers readily admit they are not confident about diagnosing and managing
both ME/CFS [4] and suicidality [65,66]. Hopefully, the process outlined (Figure 1) and
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detailed in this article advances practitioners’ knowledge about suicidality and supplies
them with a straightforward care plan. Widespread education of healthcare providers
and the public about ME/CFS is a critical step in reducing stigma and the unsupportive
social interactions driving suicidality in ME/CFS. The 2015 US National Academy of
Medicine Report for Clinicians [4], 2014 International Association for Chronic Fatigue
Syndrome/Myalgic Encephalomyelitis (IACFS/ME) Primer [33], US Centers for Disease
Control and Prevention (CDC) ME/CFS website [112], and US ME/CFS Clinician Coalition
short summary [113] provide guidance on the clinical care of ME/CFS.

As presented in this article, optimal outcomes necessitate multiple professionals work-
ing together with the patient. Coordination and communication among these individuals
are vital yet often neglected. Multiple appointments for care separated by time and physical
location are especially challenging for severely ill populations. Some organizations are
examining whether mental health professionals embedded in medical practices, where they
can see patients immediately, or specially trained personnel (e.g., a nurse or social worker)
assigned to outpatient clinics can help [12,18]. Clinicians have also been concerned about
whether protocols addressing suicide will take up too much time or resources. For both the
ASQ and C-SSRS, in non-psychiatric settings, over 95% of screenings are rated as “no” or
“minimal” risk (meaning no further action is needed), 1.9%, as moderate risk, and 0.2–0.5%
as high risk [68,114]. The latter two percentages are likely higher among patients afflicted
by ME/CFS yet may not be as overwhelming as expected. From an institutional point of
view, standardized protocols have resulted in more cost-effective care as emergency rooms
and mental health consultants channel their immediate energy towards patients at the
highest risk rather than dispersing it among all patients at risk of suicide.

Health insurance reimbursement and coverage for mental health care continue to be
obstacles. Despite mental health parity laws passed in the United States in 2008 and 2013
advocating for equal treatment of mental and physical health conditions [115], enforcement
of regulations has not been consistent nor uniform across the country. For example,
reimbursement for primary medical care is 30–50% higher than that for behavioral health
care and prior authorizations obstruct timely access to care [116]. Circumstances are also
challenging in Canada: the publicly funded health care system provides limited access to
mental health professionals, such as psychologists and counselors [117]. Waiting lists and
inability to access someone with illness-specific expertise are the norm. During 2020, the
Canadian Alliance on Mental Illness and Mental Health introduced a new Mental Health
Parity Act [118].

Some clinicians worry they will be held responsible for a patient’s completed suicide
and thus avoid asking about suicide entirely. In the United States, the concepts governing
liability in suicide are the same as to those affecting other medical conditions: existence
of a duty, negligent breach of that duty, proven damage to the patient, and a proximate
link between breach and damage [119]. Unfavorable outcomes by themselves do not
necessarily lead to finding the clinician at fault. Instead, judgments are based on whether
the professional acted reasonably according to community-accepted standards of care.
The steps and questionnaires discussed in this article are based on the scientific literature
and align with the 2018 guidelines from the US National Action Alliance for Suicide
Prevention [90]. Constructing suicide safety plans may decrease legal exposure [120].
Careful, timely documentation of what was done and the rationale for decisions [15] as
well as communicating the care plan to the patient’s family or supporters (with the patient’s
written permission) can further protect against liability.

6.3. Societal Barriers

Ultimately, to decrease suffering and suicide in ME/CFS, steps must be taken on a
larger, systemic level, beyond those of the research and clinical care realms. Education
about ME/CFS must be extended to lawmakers and disability benefit providers, who
have the authority to address the lack of resources so commonly experienced by those
with ME/CFS and directly cited as a major factor in suicidal ideation [17]. Recently, some
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mental health professionals have pushed for programs responding to the external roots
of suicide, including poverty, social connectedness, unemployment, firearm availability,
and homelessness [121–123]. Expansion of such programs will also benefit patients with
ME/CFS although some existing programs (e.g., Meals on Wheels) are unfamiliar with
ME/CFS and thus, patients face skepticism when applying for them. Education of the
public is also needed to reduce stigma and make the unsupportive social interactions
driving suicidality in ME/CFS increasingly infrequent.

6.4. Emerging Opportunities

A potentially positive effect of the COVID-19 pandemic and lockdown is the expanded
use of virtual care: teletherapy, telemedicine, etc. Home-based care, either in-person or
virtual, is already being used in some homebound geriatric patients [124]; similar adapta-
tions to those with ME/CFS who are home- or bed-bound could make accessible mental
health services that might otherwise trigger too much post-exertional malaise to attend. In
a randomized controlled trial of home-based care for people with multiple sclerosis, people
who received care in the home showed significant improvements in multiple domains of
quality of life, including the mental health-related role-emotional and social functioning
domains [125]. Critically, this home-based care model integrated physical and mental
healthcare, something important in ME/CFS given that physical symptoms such as sleep
disturbance and pain are major risk factors for suicide, as previously discussed.

Even asynchronous online therapy has been shown in some studies to reduce suicidal
ideation in primary care populations [126,127], and internet-based programs for comorbid
depression and chronic illness show some success in reducing depression rates in meta-
analysis [128]. Interventions delivered by telephone have also shown some success; an
intervention for emergency department patients consisting of a safety plan, provision
of crisis resources, and a series of telephone follow-ups reduced suicide attempts in the
following year by 30% [129]. There are thus multiple feasible methods of mental healthcare
delivery other than traditional in-person office visits, which could improve access to such
care in the future. Adapting mental and physical healthcare to the energy limitations
of people with ME/CFS represents a logical next step in treating this illness and is not
unprecedented elsewhere in suicide prevention and chronic illness literature.

7. Conclusions

Like other chronic, debilitating illnesses, ME/CFS places individuals at an increased
risk of death by suicide. Several characteristics prominent in ME/CFS exacerbate this risk
and make diagnosis and management of suicidality demanding. These include absence of
any disease-modifying treatments, severe functional limitations confining sizable numbers
of patients at home, and symptoms (e.g., PEM, medication sensitivities, cognitive dys-
function) limiting certain therapies. Decades-long misattribution of ME/CFS to physical
deconditioning or irrational, hypochondriacal beliefs combined with conflation of ME/CFS
with depression or anxiety have also resulted in an uneducated healthcare workforce at best
and a skeptical, dismissive one at worst. Severity of impairment is often not acknowledged.
Consequently, some patients are reluctant to engage in psychiatric/psychological care
despite sometimes desperately needing it. Lack of proper recognition by medical profes-
sionals and authorities in turn has meant an absence and scarcity of resources targeted or
available to patients, whether medical/psychiatric/psychological care, social support from
family members or friends, or disability benefits.

Outpatient medical professionals play a vital role in ameliorating this cascade of ef-
fects. We have provided a framework for identifying and managing adult suicidal patients
afflicted by ME/CFS through adapting current recommendations to this neglected popula-
tion. Through both applying evidence-based interventions aimed at all suicidal patients
and tailoring interventions specific to an individual patient’s circumstances (Box 10), we
believe that suffering and suicidality can be alleviated.
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Box 10. Clinical case—part 10.

Three months later, Maria returns for a follow-up visit. Although her neck and arm pain persist, a
higher dose of amitriptyline has dulled it considerably and she is able to sleep through the night
now. Dr Lopez has her taking a stable dose of citalopram; she continues to see him. After being
diagnosed with OI by her doctor, her doctor teaches her to mix up a homemade oral rehydration
solution. Drinking this regularly helps control her dizziness and she is now able to sit up for 2 h at
a time. With the help of the wheelchair, she is able now to attend Sarah’s knitting group regularly.
After her housing voucher application is approved, she is able to move to a new place, decreasing
her respiratory symptoms. The extra financial assistance also allows her to save money each month.
Although Maria’s ME/CFS remains, symptom relief, treatment of depression, mild functional
improvement, social connection, and a change in housing result in a decrease in suicidal ideation.
Eventually, Maria joins a Facebook support group for patients with ME/CFS. As time passes, she is
able to offer support and hope to new members. This gives her a renewed sense of purpose.
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Abstract: Very severe Myalgic Encephalomyelitis (ME), (also known as Chronic Fatigue Syndrome)
can lead to problems with nutrition and hydration. The reasons can be an inability to swallow, severe
gastrointestinal problems tolerating food or the patient being too debilitated to eat and drink. Some
patients with very severe ME will require tube feeding, either enterally or parenterally. There can
often be a significant delay in implementing this, due to professional opinion, allowing the patient to
become severely malnourished. Healthcare professionals may fail to recognize that the problems
are a direct consequence of very severe ME, preferring to postulate psychological theories rather
than addressing the primary clinical need. We present five case reports in which delay in instigating
tube feeding led to severe malnutrition of a life-threatening degree. This case study aims to alert
healthcare professionals to these realities.

Keywords: Myalgic Encephalomyelitis (ME); Chronic Fatigue Syndrome (CFS); enteral feeding;
Nasogastric Tube (NGT); Nasojejunal Tube (NJT); Percutaneous Endoscopic Gastrostomy (PEG);
Total Parenteral Nutrition (TPN); Home Enteral Nutrition Service (HENS); Mast Cell Activation
Disorder (MCAD)

1. Introduction

Some of the most severely affected ME patients experience serious difficulties in
maintaining adequate nutrition and hydration and will require feeding enterally. There are
a variety of mechanisms whereby nutritional difficulties arise and they are not uncommon
in the most severe cases of ME/CFS. Perhaps the commonest is that the patient is just so
debilitated that the sheer effort of eating and drinking is too much for them [1]. Another
potential mechanism is that there are genuine difficulties with swallowing [2]; the causes
for this are currently unclear. Finally, there may be problems lower down the alimentary
tract such as gastroparesis, or features of malabsorption, with the additional possibility of
Mast Cell Activation Disorder (MCAD). In these latter instances, enteral tube feeding may
fail and recourse to Total Parenteral Nutrition (TPN) may be necessary. A lack of awareness
by healthcare professionals of this problem may constitute a barrier to the patient receiving
timely artificial nutrition (AN).

There is limited literature on this subject. The 2007 NICE Guidelines [3] make passing
reference to the issue, as do the Paediatric Guidelines from The Royal College of Paedia-
tricians and Child Health (RCPCH) in 2004 [4]. It is also mentioned in a recent paper on
severe ME in young people [1]. Both ME/CFS [5] and nutrition [6] are poorly covered in
the curriculum at medical schools.

The potential adverse consequences for the patient of their problem not being promptly
recognized and responded to are considerable. There is often a significant delay in imple-
menting tube feeding in patients experiencing difficulties obtaining nutrition and hydration.
Tube feeding is often not instigated until the malnutrition becomes life threatening. Health-
care professionals seem to fail to recognize that the inability to eat and drink is a direct
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consequence of the severity of the ME, instead preferring to postulate psychological theo-
ries. Apart from the medical issues, it can be emotionally very upsetting for the patients to
have their problems not recognized, or misdiagnosed.

As staff and volunteers with the UK’s 25% ME Group—the charity supporting people
living with severe and very severe ME—we have become aware of these factors and
have become very concerned by the clinical response both in the community and in
acute settings.

This case report documents current NHS responses to patients in this situation, with
the aim of raising awareness amongst healthcare professionals.

2. Methods

With the awareness of the difficulties people with very severe ME can have obtaining
nutrition and hydration and the clinical response, the 25% ME Group devised a questionnaire
for members who had experience of being enterally or parenterally fed. An invitation to
participate was placed in the 25% ME Group charity’s newsletter, ‘The Quarterly’, in summer
2019, This was available either on paper, by post or via email. The questionnaire contained
a range of questions such as age, reason for AN, type of AN, duration and an open-ended
section for noting ‘any other relevant information’ (see Supplementary Materials).

Reasonable adjustments were put in place to maximize participation whilst attempting
to minimize the likelihood of post exertional malaise. These included flexibility in the
method of communication with patients and family/paid home worker staff and no fixed
end date to return the questionnaire. Two of the patients’ ME was so severe that they
were unable to read, write or type and in one case speak. A member of staff from 25%
ME Group made direct contact with them and communicated via telephone, text or with
their representative to gather information. As the member of staff has experience of talking
to people with severe ME, she listened for signs of tiredness in the patient’s voice and
terminated telephone calls at the first sign of fatigue.

Questionnaire responses provided a foundation; additional information was obtained
using the patients’ preferred method of communication. From the information given, a
series of anonymized case reports were developed. The case reports represent an opportu-
nity sample.

3. Results

3.1. Case 1

This patient was diagnosed with severe ME as a child and has never fully recovered.
She has been very severely affected for the past nine years. She has received care in
a nursing home setting, hospital and now in her forties has around the clock care in
the community.

Her difficulty swallowing started in 2015 whilst a resident in a nursing home. A speech
and language therapist (SALT) diagnosed dysphagia, cause unspecified. A community
dietitian visited and prescribed oral nutritional supplements (ONS). The patient was unable
to tolerate these and became increasingly malnourished.

Although she was already significantly underweight, the primary health care team
failed to recognize the severity of the situation. Over a seven week period she was almost
completely unable to ingest any nutrition or hydration. As the situation deteriorated the
patient was told that she would be sectioned under the Mental Health Act if she did not go
to hospital. She reluctantly agreed to a voluntary admission.

Over a two week period in hospital she was intermittently given intravenous fluids,
but no nutrition. She was screened using the malnutrition universal screening tool (MUST);
her MUST score was 4 (2 or above denotes high risk of malnutrition [7]).

Her condition deteriorated further to the extent that she had to be admitted to a High
Dependency Unit (HDU) because no Intensive Care Unit (ICU) bed was available, after
which a Nasogastric Tube (NGT) was inserted. By this time, she was found to be suffering
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from a severe electrolyte imbalance, which further delayed the establishment of a feeding
regime due to the risk of re-feeding syndrome.

Two months later with an established NGT feeding regime in place her MUST was
still only 2.

The patient gained the strong impression that her doctors regarded her problems as
psychological in origin and that she was being treated as if she was suffering from an
eating disorder.

An NGT was sited prior to discharge. The patient was told another NGT would not
be sited.

The tube remained in situ far longer than recommended until it became unusable. It
was re-sited as an emergency in hospital. Subsequently the tube became blocked on several
occasions and each time the patient had to attend the hospital as an emergency to have
it replaced. This was especially concerning as there was no guarantee the tube would be
re-sited, despite a clinical need.

In 2019 this situation improved after a Percutaneous Endoscopic Gastrostomy (PEG)
was sited, and finally the patient had an improvement in her quality of life with the
allocation of a Home Enteral Nutrition Service (HENS) dietician who made changes to the
feed to ameliorate pain whilst being fed.

The patient still feels that there has been a failure to acknowledge her dysphagia.
Today she has a normal BMI and continues to receive her preferred choice of care in
the community.

3.2. Case 2

This female patient is in her 50s. She was diagnosed with ME following viral en-
cephalitis in her twenties and has had very severe ME from the outset, being bed bound
and needing around the clock care. She has required NGT feeding for over twenty five
years. Following a diagnosis of intestinal failure two years ago she now requires par-
enteral feeding.

Within the first eighteen months of diagnosis, over a five month period, the patient
started to experience swallowing difficulties complicated by facial paralysis leading to
an inability to maintain adequate nutrition and hydration, and to significant weight loss.
There was little intervention by primary care, but after five months of malnutrition the
GP prescribed ONS. The nutritional difficulties and associated weight loss necessitated an
emergency hospital admission.

NGT feeding was instigated following the intervention of a psychiatrist who stated
that her nutritional difficulties were not psychological in origin. A SALT assessment
confirmed the swallowing reflex was absent. Despite the diagnosis of dysphagia, a second
psychiatrist told her that her inability to swallow was psychological. Three months later,
with little weight gain, her discharge home was planned without an NGT. With family
pressure she was finally sent home with an NGT in place.

For over twenty five years NGT feeding continued with the support of a HENS
dietician. The GP arranged for an anesthetist to re-site the tube at home until this service
was withdrawn. A private arrangement was made by the family to avoid travel to hospital,
which would have been detrimental to the patient’s condition.

Recent abdominal surgery, complicated by adhesions, led to a bowel obstruction
and another emergency admission to hospital due to extreme vomiting. Total Parenteral
Nutrition (TPN) was commenced.

A peripherally inserted central catheter (PICC line) infection necessitated its removal
and the patient was transferred to a specialist unit in another hospital. Despite the success
of TPN, a trial of NGT feeding was enforced causing further weight loss with vomiting
and abdominal pain. A barium meal showed gastroparesis and intestinal failure. An
Nasojejunal Tube (NJT) was then sited but the patient experienced the same effects as
with the NGT. Nutrition via TPN was then started, but despite this, further weight loss
occurred. When this was brought to the attention of the medical team, they accused the
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patient of interfering with the pump despite this being physically impossible. By this point
the patient’s BMI was 11.4. The family monitored the feed administered, and showed it
was less than prescribed. A second opinion was requested by the family and Mast Cell
Activation Disorder (MCAD) diagnosed. Medication was prescribed to treat this which
stabilized and then increased the patient’s weight. On discharge from hospital her BMI
was 13.8.

Currently, TPN is still being administered via a PICC line. Her BMI is 18.6. Unfor-
tunately, there is currently no provision for community based TPN within the NHS, so
administration and supply of the feed has had to be outsourced to a private company.

3.3. Case 3

This patient is a young adult with severe ME who had been cared for at home for over
three years before becoming nutritionally deficient.

At home the patient was cared for in bed in a darkened room. Her family became
concerned about her poor oral intake and the associated weight loss. Her mother tried
repeatedly to get professional help in the community but it was not forthcoming; the
patient required an emergency admission to hospital.

Once in hospital only IV fluids were given, with a delay of nine days before nutritional
feed was given via a NGT. A SALT assessment failed to find a reason for the swallowing
problems. An eating disorder was excluded. With the apparent lack of an organic reason
for the situation, psychological problems and lack of motivation were suggested as a cause
by hospital staff. Reluctance to allow long-term feeding via NGT was expressed, the reason
cited being that she might become “dependent” on this form of treatment.

Accordingly, attempts were made to wean her off the NGT, in the form of longer waits
between feeds. This was observed and challenged by the patient’s mother.

Two months into her admission the need for long term nutritional support in the
community was accepted by the nutrition support team (NST). An NJT was inserted on the
grounds that there was no domiciliary service for re-siting NGTs. She was then discharged
and is maintaining a normal BMI while being cared for at home.

3.4. Case 4

This patient was diagnosed with ME as a child. Several years later the ME became
very severe. She became virtually unable to eat and had severe nausea. An ME specialist
recommended tube-feeding. The patient and her parents agreed to it. There was a lengthy
delay because the local pediatricians refused it. Her inability to eat and the delay caused
significant weight loss and the situation became life threatening. The patient was admitted
to hospital where NGT feeding commenced. The local pediatricians claimed that she
had anorexia nervosa and persuasive refusal syndrome and threatened admission to a
psychiatric unit. A psychiatrist found that she did not have any psychiatric disorders. She
was NGT fed for nine months before a PEG was sited.

3.5. Case 5

ME was diagnosed in childhood in this patient; she is now in her forties. She has had
two episodes of enteral feeding, firstly in her thirties and more recently for a longer period
of four years. She has needed emergency admissions to hospital on both occasions in order
to access enteral feeding. As with the other cases there was no support in the community
for the provision of NGT feeding.

At the first emergency admission, her BMI was 13.7 She was fed by NGT for three
weeks, following which the NGT was removed prior to discharge. The patient felt she
had been labelled as having an eating disorder. On discharge she was allocated an eating
disorders dietician who alluded to the likelihood that she would be sectioned under the
Mental Health Act if she lost more weight.

Following a move to a new area, a different consultant looked at her case and made a
diagnosis of gastroparesis.
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A worsening of her ME, a fall in her BMI to 14.8 and being barely able to consume any
ONS led to another emergency admission.

On this occasion she was provided with a long-term plan. She was discharged with an
NGT in situ and with the involvement of a HENS dietician. While in hospital she had been
taught how to reinsert an NGT herself which she was then able to do at home, avoiding
the need for further hospital admissions.

Working in conjunction with the HENS dietitian, the patient has progressed to modi-
fying her diet to food which was more easily digested. She has been able to remove the
NGT but still requires ONS to meet her calorific requirements. Her BMI is currently 20.5.

3.6. Summary

The experiences of all five participants share some strikingly similar features.
All had been allowed to become and remain severely malnourished and dehydrated.

The experience was frightening and emotionally upsetting for the patients. The extent
of the malnutrition could have further consequences, both short- and long-term. The
re-introduction of nutrition poses an immediate risk of re-feeding syndrome [8] and there
are possible longer-term consequences for the patients’ health status including poor wound
healing, neurological damage, and osteoporosis [9].

Features emerging from these five cases include:
All were allowed to become severely malnourished and dehydrated to a life-

threatening extent.
The inability to swallow in all cases was believed to be psychological in origin and

psychiatrists became involved in all cases.
All five were considered to be suffering from anorexia nervosa; had this been the case

it would have warranted tube feeding.
Two were advised that their enteral nutrition would be stopped, despite a clinical need.
Two were threatened that they would be sectioned under the Mental Health Act, if

they did not eat and drink or if they lost weight again.

Scope and Limitations of Study

This case report documents the experiences of five people. While the number of cases
reported here is small, our experience of supporting other severely affected ME patients
has shown similar failures in a much larger number of cases.

4. Discussion

This series of cases demonstrate a common set of problems. The clinicians involved
seemed unaware that severe ME can lead to serious problems maintaining adequate
nutrition and hydration. Perhaps this is understandable, as many clinicians will only meet
one or two cases of severe ME in their careers, and the subject is poorly taught at both
undergraduate and postgraduate levels [5].

The doctors failed to recognize the severity of the malnutrition or to provide appro-
priate nutritional support in a timely manner [10]. Each case developed life-threatening
problems as a result and were only saved by the late introduction of some form of nutri-
tional support. Clinical inertia was evident throughout. In respect of the repeated finding
that patients were wrongly regarded as having an eating disorder as a cause for their
nutritional problems, it is lacking in logic for the doctors concerned not to have treated this
on its own merit. Tube feeding, with or without a court order, is frequently resorted to in
cases of an eating disorder. Either the doctors were not serious in making this diagnosis or
they were somehow generally prejudiced against the patients on account of their being
cases of ME/CFS. In each case, the doctors resorted to making inappropriate psychological
diagnoses without positive evidence of psychopathology.

NICE Clinical Guideline 53 on ME/CFS, lists the nutritional problems which may be
experienced by a person with severe ME/CFS and also notes the possible need for tube
feeding in patients with severe ME:
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“this may include the use of tube feeding, if appropriate [3].”
NICE suggest using Clinical Guideline 32 ‘Nutrition support for adults: oral nutrition

support, enteral feeding and parenteral nutrition’ [11] for any patients who are nutritionally
compromised. This document is referenced in CG53 [3]. Each of the patients met the criteria
for enteral feeding set out in CG32. Given the nutritional status of the patient, the clinicians
should have followed the NICE guidance.

Case 2 highlights an important issue. If a patient is failing to respond to enteral feeding,
the possibility of MCAD needs to be considered. This is a recognized complication of severe
ME and effective treatment exists in the form of oral cromoglycate and antihistamines. It
has probably contributed to several deaths of severe ME sufferers.

In every case, the most positive improvement in their management came about as
the result of the allocation of a named HENS dietician whose advanced training in enteral
nutrition enabled them to make changes to the patient’s diet. In one case it enabled the
patient to get to a healthy weight using enteral nutrition whilst making changes to the
oral nutrition such that enteral feeding is now no longer required. In another case, dietary
changes ameliorated suffering. All patients felt supported by their HENS dietician. For
patients with very severe ME connecting with a knowledgeable healthcare professional
who does domiciliary visits is very important. Such a policy would reduce the need for
hospital admissions which would be to the benefit of all. All patients with very severe ME
should be allocated a HENS dietician as soon as nutritional difficulties become apparent.

An early warning system needs to be put in place for patients with severe ME so that
when they or their representatives become aware of the development of problems with oral
intake prompt action is taken and tube feeding started thereby avoiding undernutrition
in patients with very severe ME. Early intervention in the form of tube feeding has been
shown to be beneficial in patients with severe ME [1].

Patients with very severe ME are bedridden and require around the clock care. They
are best cared for at home where the environment can be adapted to best meet their needs.
These patients will have extreme sensitivity to noise and light, such that they need to
be cared for in a darkened room. People with very severe ME invariably report travel
to hospital and the hospital environment significantly exacerbates their condition. If an
admission to hospital is necessary, and this should only be done for emergency treatment,
they will require admission directly into a side room and to be cared for by a small number
of staff who understand ME as an organic illness.

For the patient with very severe ME, it appears to be common practice for Clinical
Commissioning Groups (CCGs) to adopt a ‘re-site in hospital’ policy despite a large study
showing that with protocols in place trained nurses in the community can identify the
position of NGT’s correctly without the need for hospital attendance [12].

Nonetheless it is stated:

‘Local protocols should address the clinical criteria that permit enteral feeding [13].’

None of the participants were offered NGT re-sites at home, instead they went to
significant lengths to avoid trips to hospital if at all possible; re-siting their own NGTs or
opting to have NJTs or PEGs. A constructive change would an implementation of national
guidelines allowing NGT re-sites to be carried out in the community by appropriately
trained professionals. A community-based service could bring potential savings to the NHS
and certainly benefit patients with very severe ME. The treatment of serious undernutrition
issues in ME needs to be included in national and local guidelines for use by health
care professionals.

5. Conclusions

To remedy the problems identified in this survey, the most important first step remains
to improve medical education for healthcare professionals regarding the fact that severe
ME can cause nutritional problems, and that these may require early intervention with
tube feeding. Progress has been made in that a Continuing Professional Development
(CPD) Module on ME has been developed [14] and launched in May 2020. The uptake was
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very poor with fewer than two thousand clinicians taking the module to date. Medical
education around ME needs to be made part of the core curriculum for undergraduate
students and should also be included in postgraduate education. It is necessary for the
clinician to recognize ME/CFS as an organic illness. It can only be hoped that the new
NICE Guidelines aid clinicians’ understanding and provide guidance on dealing with
nutritional problems such as those described in this series.
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Abstract: Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) can cause a wide range of
severity and functional impairment, leaving some patients able to work while others are homebound
or bedbound. The most severely ill patients may need total care. Yet, patients with severe or very
severe ME/CFS struggle to receive appropriate medical care because they cannot travel to doctors’
offices and their doctors lack accurate information about the nature of this disease and how to
diagnose and manage it. Recently published clinical guidance provides updated information about
ME/CFS but advice on caring for the severely ill is limited. This article is intended to fill that gap.
Based on published clinical guidance and clinical experience, we describe the clinical presentation
of severe ME/CFS and provide patient-centered recommendations on diagnosis, assessment and
approaches to treatment and management. We also provide suggestions to support the busy provider
in caring for these patients by leveraging partnerships with the patient, their caregivers, and other
providers and by using technology such as telemedicine. Combined with compassion, humility, and
respect for the patient’s experience, such approaches can enable the primary care provider and other
healthcare professionals to provide the care these patients require and deserve.

Keywords: myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS); chronic fatigue syn-
drome (CFS); myalgic encephalomyelitis (ME); severely affected (housebound) patients; very severely
affected (bedbound) patients; chronic disease; primary care; home health care

1. Introduction

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a chronic, multi-
system, debilitating disease that affects a million or more Americans of all ages, ethnicities,
nationalities, genders, and socioeconomic backgrounds [1]. ME/CFS causes profound
fatigue, unrefreshing sleep, cognitive impairment, orthostatic intolerance, pain, sensory
sensitivities, gastrointestinal issues, and other bodily symptoms leading to substantial
impairment in function. The hallmark symptom is post-exertional malaise (PEM), an
exacerbation of symptoms and a further relapse in functioning, following even small
physical, cognitive, orthostatic, emotional, or sensory challenges that were previously
tolerated. Studies have demonstrated neurological, autonomic, immunological, and energy
metabolism dysfunction in ME/CFS [1–3].

Prevalence estimates for ME/CFS vary considerably because of factors such as the
case definition used, how cases were assessed, and whether the study was community
based or not. In their 2020 systematic review and meta-analysis, Lim et al. found an
average meta-analysis prevalence of 0.65% in adults with a range of 0.38% to 1.45% [4].
The US prevalence estimate of 1–2.5 M [1] is less than 1% of its population.
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Based on studies in the US, UK, and Norway, an estimated 25% of people with
ME/CFS are mild and able to work [5] while an estimated 25% are homebound (severe) or
bedbound (very severe) [6]. Because they are unable to leave their homes, those who are
homebound or bedbound are rarely included in research studies or seen by primary care
and other healthcare providers unless there is a crisis, such as a very severe relapse [7] or
life-threatening malnutrition [8]. All ME/CFS patients struggle to obtain a correct diagnosis
and access the clinical care and support they need because of misunderstanding, a lack
of a biomarker, and a lack of proper clinical guidance [1]. As a result, many people with
ME/CFS are often not diagnosed or are misdiagnosed. This is especially challenging for
severe and very severe patients because they are typically not seen in doctors’ offices. For
their part, clinicians may not have seen this level of debility and may not recognize or
believe in the disease [8–10].

Updated ME/CFS clinical guidance has been published but these have primarily
focused on the less severely ill or on children [11–15]. This article combines the published
information available on severe and very severe ME in these and other sources [8,10,16,17]
with the authors’ experiences with this subgroup of patients and their caretakers. The
emphasis on multi-disciplinary care is reflective of the authoring team, which includes
two physicians, a health services researcher, an advanced practice nurse, an occupational
therapist, and a physical therapist. Our expertise encompasses general medicine, geriatric
medicine, public health, and infectious diseases. We have participated in the care of patients
severely affected by ME/CFS and other chronic medical conditions in different settings,
including in their homes. Four of us also have personal experience as patients or caregivers.

This article is intended to fill the gap in clinical knowledge and guidance for severe
and very severe ME/CFS in adults and reinforce the importance of compassion, humility,
and respect in all clinical interactions. Using already existing interventions and resources,
primary care providers and other healthcare professionals can meet patients where they
are in their sickness and potentially significantly improve their health, quality of life, and
function.

2. Spectrum of ME/CFS Severity

The severity of specific symptoms and the level of functional impairment seen in
ME/CFS can vary widely from person to person and over time. A given patient may
experience a combination of symptoms of differing levels of severity-for instance, very
severe cognitive and physical impairment coupled with somewhat less severe orthostatic
intolerance. A mildly affected patient may be able to work or attend school with accom-
modations while the most severely affected patient may be bedbound and need total care.
This spectrum of severity is described in Table 1:

Table 1. Spectrum of Severity in ME/CFS [12,18,19].

Level of Severity Description of Level of Functioning and Disease Severity

Mild Mobile and able to self-care. May be working or attending school, but often
with accommodations and by reducing other domestic and social activities.

Moderate Reduced mobility and restricted activities of daily living. Requires
frequent rest periods and typically not working or attending school.

Severe
Mostly homebound. Limited activities of daily living (e.g., self-care,
showering, dressing). Severe cognitive difficulties. May be
wheelchair dependent.

Very Severe
Bedbound. Unable to carry out most activities of daily living for
themselves. Often extreme sensory sensitivity to light, sound, touch, etc.
May need total care.

These are general categories intended to convey the wide spectrum of disease severity and functional impairment
seen in ME/CFS. The assessment of a given patient should be based on their particular level of disease severity
and functional impairment.
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Recent research studies provide evidence that this classification system is valid and
useful [20,21]. Compared to the non-homebound ME/CFS population, homebound pa-
tients report more severe and frequent symptoms and greater functional impairment [6].
For instance, compared to less affected patients, the severely ill ambulate fewer steps daily
and demonstrate a lower exercise capacity as measured by cardiopulmonary exercise test
parameters such as percent peak oxygen consumption [21,22]. The prevalence of psychi-
atric diagnoses is similar to that observed in other chronic diseases and psychological
well-being/functioning may remain relatively intact [23–25].

As with ME/CFS in general, recovery is not common [26] and patients with severe
and very severe ME/CFS can remain ill for years or decades. Even so, compassionate,
high-quality clinical care can help improve the quality of life, decrease the overall symptom
burden, and prevent a worsening of the disease.

3. Clinical Features Prominent in Severe and Very Severe ME/CFS

The clinical presentation of severe or very severe ME/CFS includes the features seen
in those with milder disease, but some features are more prevalent, and all are much more
extreme. This includes [8,10,13–17]:

• Profound weakness. May be unable to move or turn over in bed, eat, get to the toilet, etc.
• Reduced or lack of ability to speak or swallow.
• Severe and often almost constant, widespread pain, severe headaches, and hyperes-

thesia.
• Extreme intolerance to small amounts of physical, mental, emotional, or orthostatic

stressors such as sitting, bathing, toileting, eating, speaking. These can trigger post-
exertional malaise and increased weakness.

• Hypersensitivity, sometimes extreme, to light, sound, touch, chemicals, or odors.
Exposure can increase pain and other symptoms.

• Severe cognitive impairment that may impede the patient’s ability to communicate
and understand written materials.

• Severe gastrointestinal disturbances (e.g., nausea, abdominal pain), early satiety, and
food intolerances which can impair adequate nutrition.

• Orthostatic intolerance severe enough to prevent upright posture.
• Sleep dysfunction such as unrefreshing sleep, shifted sleep cycles, and fractured sleep.
• Increased prevalence of comorbidities common to ME/CFS (e.g., mast cell activation

syndrome, postural orthostatic tachycardia syndrome) and/or complications of being
homebound or bedbound (e.g., osteoporosis, constipation, pressure ulcers, aspiration
pneumonia, depression, and deconditioning). These can increase disease burden and
complicate management.

Compounding the physical debility, patients with severe or very severe ME/CFS are
often isolated, sometimes from their own families, and must deal with the complete loss of
their former lives and all that defined them [27]. For those who became ill as children or
young adults, that is particularly cruel.

4. Providing Compassionate Care for Severe and Very Severe ME/CFS

Primary care providers and other healthcare providers may not have seen patients with
this level of severity before. The extreme levels of energy limitations, cognitive impairment,
pain, and sensory/substance hypersensitivities may be surprising. At the same time,
these patients and their caregivers may have been neglected or treated poorly by previous
medical providers [1]. As a result, they have had to become their own experts [10]. Recognize
and express sympathy for the challenging experiences patients may have faced previously.
A patient-centered, collaborative approach to care that is grounded in compassion and
respect for the patient in all interactions will be of benefit to everyone [10]. The following
approaches can help:
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• Plan for the need to see the patient in their home [10,16]. Currently, most severely
affected patients live at home. In our experience, home-based care can be more
individualized and is preferred by this subgroup and their families.

• Respect the nature and severity of the patient’s disease in all clinical interactions [10].
Ask patients and caregivers beforehand about any factors (e.g., fragrances, fast move-
ments, brightly colored clothes, loud noises, bright lights, and touch) that exacerbate
the patient’s specific sensory sensitivities. Minimize these factors as much as possible.
Interact with patients at a pace, time of day, and length of time the patient can manage.
Even home visits may tax the patient so leverage the caretaker where possible to
conserve the patient’s limited energy. Creative approaches may be required if the
patient’s ability to speak is limited.

• Accept the validity of the patient’s report of symptoms. Gain the trust of the patient,
caregiver, and family. Listen to what they report with understanding and compassion.

• Be honest about the limits of medical knowledge but reassure the patient that you will
do what you can to help them.

• Partner closely with the caregiver, if one is involved, and if needed, other healthcare
professionals to provide the resources, services, education, and practical help needed
by the patient and caregiver. A specialty consultation may help diagnose and manage
those aspects of ME/CFS with which you are unfamiliar. Engage a targeted set of other
professionals as necessary and as tolerated by the patient. These could include physical
therapists, occupational therapists, nurses, home health aides, social workers, and
mental health experts. Home visits by optometrists/ophthalmologists and dentists
may be required. Ensure these other professionals are knowledgeable about ME/CFS.

• While providing access to essential healthcare providers, care must be taken not to
overwhelm the patient with too many providers or too many visits. Where feasible,
leverage the caregiver to save the patient’s energy. For example, capitalize on the care-
giver’s intimate knowledge of the patient’s needs, preferences, and status. Teach them
to provide certain services to minimize the need for additional healthcare providers.
Reserve patient visits for those times where patient input is required or there is a need
to examine the patient in-person.

• Be alert to caregiver stress. Community resources, local support groups, and respite
services for those caring for people with ME/CFS or other chronic diseases may be
helpful.

• Some severely ill ME/CFS patients may not have caregivers. Be alert to their non-
medical needs, such as their ability to obtain and prepare food.

5. Diagnosis and Assessment

• In addition to the diagnostic approaches used for all ME/CFS patients [1,12,13,28,29],
the following assessments are particularly important for the person with severe or very
severe ME/CFS [8,10,13,14,16,17,30]: Evaluate the patient’s basic and instrumental
activities of daily living (ADLs and IADLs) (Table 2). Documenting ADLs has the
added benefit of supporting applications for disability.

• Assess the patient’s individual energy limits (their “energy envelope”) [31] and the
energy they expend on ADLs and IADLs.

• Investigate medical issues that may be impacting the patient’s symptom burden or
level of functioning. These could include over-exertion resulting in PEM, untreated
orthostatic intolerance, pain, sleep difficulties, gastrointestinal issues, unrecognized
sensory hypersensitivities, recurrent infections, comorbidities, or complications from
being homebound or bedbound. Each symptom should be assessed individually to
determine whether it is the result of another specific diagnosis that needs to also be
treated [8,12,13,16].

• Assess the patient’s psychological status using methods appropriate for chronic dis-
ease. Pay attention to affective symptoms (e.g., sadness, worry) and be careful about
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attributing somatic symptoms (e.g., fatigue, insomnia, gastrointestinal disturbances)
to psychological/psychiatric conditions.

• Assess non-medical issues that contribute to the patient’s level of morbidity. Examples
include lack of social services, caretaking, transportation, finances, food, and/or
supportive devices.

Because ME/CFS is often unrecognized clinically [1], people with severe or very
severe ME/CFS have sometimes been stigmatized or misdiagnosed with a mental illness
such as anorexia nervosa. Their caregivers have sometimes been accused of neglect or
abuse [8,32]. As with other chronic diseases, ME/CFS patients can experience secondary
depression and anxiety. They can also be at an increased risk of suicide from the severe
functional limitations and severity of symptoms, particularly in the face of medical disbelief
and lack of support [33]. However, ME/CFS is not a mental illness [1]. A careful differential
diagnosis is required to ensure an accurate diagnosis [13,34]. Concerns for neglect or abuse
must be evaluated with full comprehension of the nature of ME/CFS and the level and
types of debility that can result. For instance, weight loss or decreased consumption of
food and fluids may not be due to intentional self-harm or anorexia nervosa but rather due
to undiagnosed gastrointestinal issues that impede nutrition [8].

6. Recommendations for Treatment and Management of Severe and Very Severe ME/CFS

Historically, the debility of ME/CFS was incorrectly assumed to be the result of
deconditioning that could be treated with graded exercise therapy. However, studies have
demonstrated that ME/CFS is not deconditioning [35] and that overexertion can cause
harm to patients [36]. This is especially true for people with very severe ME/CFS, for whom
even basic ADLs may exceed their extreme energy limits. Thus, recommendations for
treatment and management of severe or very severe ME/CFS must be individually tailored
to each patient [13–15]. These recommendations should be implemented if ME/CFS is
suspected, even if the patient has not reached the six-month requirement typical of ME/CFS
criteria.

6.1. Recommendations for Minimizing Post-Exertional Malaise and Sensory Sensitivities

The following approaches can be used to help manage post-exertional malaise and
sensory sensitivities:

• Ensure the patient and caregiver understand post-exertional malaise. Educate them
about energy conservation strategies, such as pacing, to minimize the physical, mental,
orthostatic, and emotional stressors that could trigger post-exertional malaise with its
consequent worsening of symptoms and functioning [11–13,37].

• Minimize those stimuli to which the patient is sensitive, such as light, noise, touch,
movement, chemicals, and odors, Exposure to these could increase pain and other
symptoms (Table 2). The most severe patients may not be able to tolerate any touch,
light or noise.

• Accommodate the patient’s restricted energy (Table 2). In the most severe patient,
specialized beds, wheelchairs, bedpans, feeding tubes, and catheters may be needed
to conserve their extremely limited energy [13,14,16,17].

6.2. Recommendations for Treatment and Management Approaches

The following pharmacological and non-pharmacological treatment and management
practices can be used to conserve energy, to treat symptoms and comorbidities, and to
minimize medical complications [11–13,16]. Where possible, leverage the caregiver to
minimize the number of providers directly engaging the patient.

• Drugs should be used conservatively and parsimoniously [12,13,16]. When drugs
are used, start with very low doses and titrate up slowly as tolerated. For instance,
naltrexone is commonly used at 50 mg for opioid overdose but for pain in ME/CFS,
the dose starts at 0.1 mg daily and titrates up to 4.5 mg daily. Decrease the risk of side

255



Healthcare 2021, 9, 1331

effects and drug–drug interactions by favoring medications which may treat more
than one symptom or condition, e.g., both pain and sleep.

• If other pain medications have not been effective or cause significant side effects, it
may be necessary to consider opioid medications. Consider starting a medication to
counter constipation at the time opioids are prescribed.

• Oral feeding and hydration are preferred and should be tried first. However, tube
feeding may be required to ensure nutrition and to conserve the patient’s energy [8].
Intravenous saline may be needed for hydration. If necessary, intravenous feeding
may be required as a last resort.

• Physical therapists may help with energy conservation approaches, pain management,
joint protection to prevent joint contracture, body positioning, and gentle range of
motion, stretching, and strength exercises to help address the effects of being inactive
and bedbound (Table 2). The approaches used must be done in such a way that they do
not trigger PEM or sensory sensitivities (e.g., to touch) [11–13,37]. Caution is advised
as even passive straight leg lifts performed by a therapist have been shown to trigger
PEM [38]. Caution on stretching is advised for patients with comorbid hypermobile
Ehlers-Danlos syndrome.

• Occupational therapists can utilize modification and adaptation strategies for ADLs to
conserve energy (Table 2) and to provide patient and caregiver education on techniques
for pacing and nonpharmacological approaches to manage symptoms [12,13,37].

• Speech language therapists can help evaluate and treat problems with eating/swall-
owing as well as problems with communication, whether they stem from anatomical
or functional abnormalities in the oral/gastrointestinal tract or in the brain.

• Mental health providers may be able to help patients better cope with the debility of
the disease [34].

• Educate the patient, family, and caregiver about helpful behavioral measures. For ex-
ample, space out caregiving tasks to avoid overstimulation of the patient, adjust/turn
the patient occasionally to decrease pressure ulcers, and lower expectations such as
the need for a daily bath.

6.3. Recommendations for Follow-Up Visits, Advance Care Directives, and Hospitalization

The health status of a severe or very severe ME/CFS patient can change over time,
sometimes rapidly and potentially requiring hospitalization. The primary care provider
should schedule regular visits, be prepared to provide guidance to hospital staff, and
encourage patients to maintain advance directives and contingency plans as follows:

• Schedule follow-up visits on a regular basis. Monitor for emerging comorbidities
and complications and whether changes in management practices could help. Do not
assume any new issues are caused by ME/CFS or are intractable.

• In the event of a hospital admission, advise staff of the need to provide a low sensory
environment and limit the tests and encounters with hospital staff to the extent possi-
ble [7,14]. Advise surgeons of necessary precautions for those patients undergoing
surgery [39]. Hospitals and clinics may also need information on how to differentiate
between ME/CFS and mental illness [13,34].

• Encourage the patient and family to establish a living will, appoint a healthcare
proxy, and consider a power of attorney to manage finances if needed. Additionally,
encourage them to establish a contingency plan and maintain a summary of their
health issues and medications in the event that hospitalization is necessary, or an
emergency issue arises. Examples of emergency issues include a fire, loss of a caregiver
(e.g., through death or illness), or a very severe relapse in which the patient can no
longer communicate their needs.
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Table 2. Practical Recommendations for Energy Conservation and Management: Summary of ADLs to be evaluated in the
bedbound patient and examples of corresponding activity modifications and adaptations that can be employed 1.

ADL Domain/Tasks: Recommendations, Including Modifications/Adaptations 2

Grooming/
Washing

• Provide shower chair and grab bars. A transfer board can be used to transfer patients from the chair
to the tub. Eliminate bathroom mats and rugs that pose a fall risk.

• Use a tub with a pillow/neck support. Elevate feet and begin with lukewarm water temperatures.
• Perform sponge bath bedside or in bed to conserve energy.
• Wash body parts at separate times (e.g., face one day, hair another).
• Use soaps with low fragrance and that are hypoallergenic.
• Use dry shampoo. Consider short hair.
• Examine skin integrity and look for any lesions while bathing.
• Rest immediately after washing and before dressing if needed. Wrap in blankets, dry towel, or robe

and return to bed.
• Consider bathing every few days instead of daily.
• Consider remodeling bathrooms to increase accessibility.

Grooming/
Tooth
Brushing

• Conserve energy by performing activity in bed if needed.
• Use mild flavor paste or just water.
• Use a soft-bristle brush. If an electric toothbrush is used, choose one with control for vibration and

intensity.

Grooming/
Dressing

• Perform activity in bed, if needed to conserve energy.
• Use fragrance/chemical free laundry detergents.
• Wear loose fitting clothing made of soft, lightweight, breathable materials. Wear solid colors (no

patterns) as these may be less stimulating.
• Consider adaptive clothing—e.g., slip on, no closures or buttons as these are easier to don (put

on)/doff (take off).
• Don garment on the affected side (e.g., weakest, sorest) first, doff garment on the affected side last.
• Dress in stages. May not be able to complete all at once.
• Assess the cause of any sensitivity to clothes—e.g., small fiber neuropathy, contact dermatitis, etc.
• Change clothes for comfort/cleanliness, not necessarily daily.

Toileting

• Use a raised toilet seat and install handrails near the toilet. If needed, a bedside commode can
conserve steps for meaningful activity.

• Use adult diapers, bedpan or catheter when unable to transfer or maintain upright posture. If a
catheter is needed, try condom catheters and/or intermittent catheterization first before using
long-term in-dwelling catheters.

• Ask about and plan toileting on a scheduled basis. This can help decrease urgent visits and
bladder/bowel accidents.

Feeding and
Drinking

• Assess whether a patient has food insecurity due to financial, transportation, preparation, or other
problems and address as needed. If preparation is the issue, home delivery of meals and/or a supply
of frozen or canned foods requiring minimal preparation can be critical, particularly when patients
experience bad days. Prepare large quantities of food when able and store for future use.

• Provide foods that are nutritionally dense and do not need any/much preparation, such as shakes,
bars, soft or liquid foods. Referral to a nutritionist may be needed.

• Provide a variety of snacks that can be easily accessed by the patient.
• Eat or drink in bed, if needed, to conserve energy. Less severely ill patients may prefer to have a

meal(s) with their family for social interaction.
• Assist with feeding and managing the meal setup if needed.
• Use lightweight bowls, plates, and utensils (e.g., plasticware, bamboo or other lightweight materials).
• Use a small, lightweight cup. Use a short straw for less effort to suck. Use a non-spill water bottle or a

hydration pack or bag (cut the length of the straw).
• May require tube feeding for nutrition and hydration or intravenous saline for hydration if oral

nutrition and hydration is not adequate.
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Table 2. Cont.

ADL Domain/Tasks: Recommendations, Including Modifications/Adaptations 2

Positioning and
Range of Motion

To protect the patient from pressure sores, joint contractures, skin and joint irritation, and poor alignment:

• Utilize wedges, bolsters, pillows for support and positioning or consider a specialized/adjustable bed
to provide needed support.

• Switch the head/foot of bed (if needed and possible) to decrease repetitive movements and reaches.
• Utilize a reclining chair with footrest. Maintain proper neck and lumbar support for proper

alignment (e.g., zero gravity chair, lounge chair).
• Educate caregivers about the need for regular, scheduled re-positioning as tolerated.
• Utilize passive or active range of motion to help avoid contractures and maintain some flexibility.

This must be done in a way that it does not trigger PEM.

Environment/
Room Setup

To protect the patient from undue physical, cognitive, or emotional exertion:

• Provide a low sensory environment:

� Hang black-out shades and/or plain curtains (no patterns);
� Control room temperature and humidity;
� Limit sounds from inside and outside the home to the extent possible;
� Do not use products, such as cleaning supplies or perfumes, that have a strong smell.

• Provide assistive technology such as call buttons; remotes for light, fan and tv control; smart light bulbs
(dim/color changing) with remotes; and wireless remote-control electrical outlet switches for fan/lights.

• Utilize a bedside table with adjustable height, tilt, and swivel top.
• For ease of reach, use “hook and loop” or similar technology to attach items to the wall and

headboard and to position baskets with supplies/snacks/tools within reach.
• Use magnetic boards, bulletin boards or boards with symbols that people can point to as a

communication aid.
• Assess balance issues, fall risks and hazards (stairs, rugs, home entry, etc.). Remove obstacles to keep

pathways open and recommend other mitigation strategies as needed.
• Provide blankets, fans, and other warming and cooling devices if patients experience poor

temperature regulation.
• If the patient needs to prepare their own meals, organize the kitchen for safety and energy conservation,

e.g., provide a stool, position most commonly used dishes and utensils for easy access, etc.

Mobility and
Transfers

• Provide transfer and mobility devices (e.g., Hoyer lift, slide boards, other assistive devices,
wheelchairs, canes, walkers) as required.

• Use planned, controlled, and slow position changes, especially for people affected by orthostatic
intolerance or hypersensitivity to touch.

• Consider installing a stairlift and/or moving the patient to a more accessible room.
• Use a wheelchair for transitions between rooms if required and possible.
• Teach caregivers how to move patients safely.
• Ask private (e.g., taxi, ride-share) and public (e.g., paratransit, ambulance, fire department) transport

services about transport options.

Support and
Socialization

• Ensure the patient has adequate caregiver support. Help facilitate access to needed community
resources.

• Consider the patient’s desire and need for socialization when recommending energy management
approaches.

Medical
Management and
Emergency
Preparedness

• Recommend the patient or caregiver create and maintain a summary of their health issues (e.g.,
symptoms, sensitivities/allergies, cautions for medical services, etc. Tas), current medications
(including over-the-counter drugs, supplements, vitamins, etc.), and physician contact information.

• Recommend advanced directives and a health care proxy for when the patient is unable to convey
their intent.

• Assess emergency preparedness including emergency alert, fire extinguishers, safe exit route.
Recommend the patient or caregiver maintain a pack with essential medicine, clothes, and supplies.

• Recommend emergency alert technology (iWatch, Life Alert, Alexa, etc.) and a cell phone with
programmed numbers.

• Notify emergency services (fire department, police) of resident’s mobility concerns and identify the
location as high priority for utility services.

1 These recommendations are geared primarily to the bedbound ME/CFS patient but can be tailored as appropriate for patients who are
homebound but not bedbound. 2 Many of the recommendations address energy conservation and safety issues as these are of particular
concern for the severe and very severe ME/CFS patient. For patients who do not have caregivers, the provider will also need to evaluate
IADLs such as shopping, cooking, managing medications, and doing laundry and housework to assess the level of support needed [40].
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7. Practical Considerations for Busy Providers

Caring for such ill patients may be challenging for busy primary care and other
healthcare providers. The following approaches can help manage the demands on your
time and ensure reimbursement:

• Document ADLs and IADLs to demonstrate the need for home care [40].
• Leverage a combination of home visits, telemedicine, written communications, part-

nerships with home health care services, partnership with the caregiver if one exists,
and emerging remote monitoring technologies to best manage both the needs of the
patient and the demands on your time. Delegate tasks which do not need your specific
input (e.g., completing repetitive forms, gathering basic information) to clinic staff
such as receptionists and medical assistants.

• Be aware of any regulatory or insurance requirements for providing home visits.
• Maximize reimbursement by diagnosing any comorbidities such as postural ortho-

static tachycardia syndrome (POTS), Ehlers-Danlos syndrome (EDS), or mast cell
activation syndrome (MCAS).

8. Pathology in Severe and Very Severe ME/CFS

Research in less severely ill patients has demonstrated dysfunction in neurological,
immunological, autonomic, and energy metabolism systems [1,2]. However, few published
studies have focused specifically on severe or very severe ME/CFS patients because they
are often unable to travel outside their home to participate in research studies. A 2017
review found that only 21 articles had been published on severe or very severe ME/CFS
over a span of three decades [41]. Differences in case definition, disease characterization,
outcome measures, and small sample sizes made it difficult to draw strong conclusions.

Thus, what is known about severe and very severe ME/CFS has been based largely
on clinical experience [8,10,12–14,16,17,30] and extrapolated from research utilizing the
less severely ill [1–3]. However, recent studies in more severe ME/CFS have demonstrated
some differences. For instance, compared to mild or moderately ill patients, severely
ill patients show lower levels of glycolysis [42] and increased abnormalities in immune
markers [43,44]. They also show a reduced number of steps walked per day and lower
exercise capacity as measured by percent peak predicted oxygen consumption [22] and a
reduction in cerebral blood flow in severe ME/CFS when sitting up at a slight incline [45]
or following a 20-degree head-up tilt from a supine position [46].

Future research needs to enable the participation of severe and very severe ME/CFS
patients. Methods and tools should be developed to accurately capture the full spectrum
of severity. Studies must also assess the pathophysiology, natural history, risk factors and
prognosis of severe and very severe ME/CFS. Finally, clinical research should focus on
aspects of care unique to or prominent in severe or very severe ME/CFS and how to best
address these patients’ needs.

9. Conclusions

ME/CFS can cause a wide range of severity and functional impairment with the most
severely ill homebound and bedbound, sometimes in need of total care. Yet, as sick as they
are, these patients are often not seen by medical providers because they cannot travel to
doctors’ offices. Some patients no longer try because they have previously faced disbelief
or received treatment recommendations that made them worse. For their part, primary
care providers may not have seen this level of debility before. They often lack accurate
information on the nature of the disease and how to care for patients with severe or very
severe ME/CFS, a problem compounded by the lack of research on these patients.

Caring for such vulnerable patients requires a patient-centered, collaborative approach
in all clinical interactions, one that is grounded in compassion, humility, and respect for the
nature and severity of the patient’s disease. Use of carefully selected pharmacological and
non-pharmacological treatments and management approaches can help protect against
worsening of the patient’s health while decreasing symptom burden and improving the

259



Healthcare 2021, 9, 1331

patient’s quality of life. Partnerships with the patient, the caregiver and a targeted network
of providers along with use of enablers such as telemedicine and remote monitoring are key
to providing the needed care without overwhelming either the patient or the busy provider.
Using these approaches, the primary care provider can make a significant difference in the
lives of these underserved patients.
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Abstract: Many people with severe Myalgic Encephalopathy/Chronic Fatigue Syndrome (ME/CFS)
commonly receive no care from healthcare professionals, while some have become distanced from
all statutory medical services. Paradoxically, it is often the most seriously ill and needy who are the
most neglected by those responsible for their healthcare. Reasons for this include tensions around
the complexity of making an accurate diagnosis in the absence of a biomarker, the bitter debate
about the effectiveness of the few available treatments, and the very real stigma associated with the
diagnosis. Illness severity often precludes attendance at healthcare facilities, and if an individual is
well enough to be able to attend an appointment, the presentation will not be typical; by definition,
patients who are severely affected are home-bound and often confined to bed. We argue that a holistic
model, such as “Compassion in Practice”, can help with planning appointments and caring for
people severely affected by ME/CFS. We show how this can be used to frame meaningful interactions
between the healthcare practitioners (HCPs) and the homebound patient.

Keywords: ME/CFS; severe ME/CFS; validation; engagement; health encounters; housebound; bedbound

1. Introduction

1.1. ME/CFS and the Needs of the Severely Affected Individual

ME/CFS is a complex and multifactorial disease; the World Health Organisation has described
ME/CFS as a neurological disorder in the International Classification of Functioning, Disability and
Health since 1969 [1]. It is also highly stigmatised [2], and there is currently neither a validated
biomarker nor an effective treatment. Disease manifestation can vary between affected individuals,
and some routine clinical examinations and blood tests may not evidence abnormalities [3]. However,
a careful clinical examination, which should be part of a clinical assessment, may show subtle
abnormalities [4]. People with severe ME/CFS, estimated as 25% of those affected [5], have been defined
as being almost exclusively housebound and unable to attend healthcare consultations, and often
bedbound all or some of the time [4]. Multiple studies worldwide [6] have uncovered abnormalities in
the central and autonomic nervous system, as well as changes to the metabolic and immunological
systems. Severe or striking fatigue, which is often disabling, must have been present for at least
six consecutive months (in adults) in order to meet currently accepted diagnostic guidelines [7–9].
While ME/CFS can affect multiple systems, many people with mild/moderate ME/CFS continue to
function “deceptively normally” by carefully planning their activities and periods of rest. This may
involve, for example, managing to hold down a job but not taking part in any social activities in the
evenings and at weekends so that they can rest, significantly impacting friendships and quality of life.
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However, other patients are severely functionally impaired, and physical or mental exertion beyond
a personal threshold can exacerbate symptoms; this is commonly known as post-exertional malaise
(PEM). PEM can be debilitating and increases the individual’s dependency on others for hours, days,
weeks or even months. The vocabulary to describe the experience of people with severe ME/CFS is
inadequate, and words such as malaise or fatigue diminish and deny the grim reality of the disease.

ME/CFS has a prevalence of between 0.2 and 0.4%; recent estimates of those affected in the UK
give a figure of between 150,000 and 250,000 people [10]. Two to four times as many women as
men are affected, which is similar to multiple sclerosis (MS) and some other autoimmune diseases,
where major fatigue is also a symptom. A GP practice of 10,000 patients could have up to 40 people
with ME/CFS (PWME), with 25% severely affected [5]. PWME have been found to be more functionally
impaired than people with cancer or other chronic diseases [11]. ME/CFS is potentially life-shortening,
although registered deaths from ME/CFS are rare; between 2001 and 2016, 88 deaths in England and
Wales were partly or fully attributable to ME/CFS [12]. This is a disease of low prestige, and PWME
often experience damaging negative encounters with GPs, nurses, and other healthcare practitioners
(HCPs) [13]; disrespectful treatment and trivialising of legitimate symptoms may lead to loss of agency
and alienation from all medical services. PWME are often made to feel, in the words of one parent carer,
“that they are second-class citizens, malingerers or at least somehow responsible for their own misfortune” [14].
In the face of such discrimination, we strongly believe that HCPs are duty-bound to ensure that the
person with severe ME/CFS receives the person-centred care she/he needs, despite the fact that, as is
understood currently, little can be done to change the pattern of the illness.

As part of the CureME research team at the London School of Hygiene and Tropical Medicine,
we have visited a cohort of nearly 100 patients housebound by ME/CFS on multiple occasions, in order
to enrol them in the UK ME/CFS Biobank (UKMEB) [15]. After considering our experiences and
insights from these unique encounters in a methodical way, we argue that a holistic model, such as
“Compassion in Practice” [16], can help with planning and caring for people severely affected by
ME/CFS. We show how this can be used to frame meaningful interactions between the HCPs and the
homebound patient.

To substantiate this discussion, we present in Table 1 an analysis of the frequency and severity of
symptoms reported by data available from an early subsample of our cohort with severe presentation
of ME/CFS (n = 57), whose gender breakdown reflects the accepted 3:1, F:M ratio [10]. These are
accompanied by revealing quotes from those visited by the CureME team:

Table 1. Common symptoms affecting people with severe Myalgic Encephalopathy/Chronic Fatigue
Syndrome (ME/CFS) seen by CureME.

Symptom
PWSME * with Symptom Symptom Reported

as Severe (%)(n = 57; 44 F, 13M)

a Unrefreshing sleep 100 70

“When I waken, often in the very late morning, I feel no more rested than I did at the end of the day before; everything
is an effort no matter how long the time spent asleep.” (F aged 20–29)

b
Disabling fatigue 100 n/a

Sleep problems 83 65

“I can only describe a good day as trying to walk through water; on a bad day, the water becomes treacle.”
(M aged 40–49)

c Exercise intolerance (PEM) 100 90

“If my daughter cleans her teeth herself, that is it for a week. She can’t do anything more.” (Parent describing F
aged 40–49)

d
Pain after exertion/activity 84 70

Muscle pain 96 50

“I would love to know what one, single day without pain was like; I have quite forgotten. This pain is relentless.”
(F aged 18–30)
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Table 1. Cont.

Symptom
PWSME * with Symptom Symptom Reported

as Severe (%)(n = 57; 44 F, 13M)

e Intolerance to standing 81 50

“Standing is a nightmare–my heart pounds, my legs shake within minutes, I become dizzy and feel that I will faint.”
(M aged 50–59)

f Concentration problems 96 43

“Reading is like trying to listen to the radio when there is so much interference that you can only hear the odd word . . . ”
(F aged 40–49)

g
Difficulty in finding words 96 32

Difficulty in making decisions 75 35

“When someone visits, I have to choose. I can either eat a biscuit and have a cup of tea or listen and respond. I cannot
do both.” (F aged 30–39)

h
Brain fog/cognitive dysfunction 95 45

Slow thinking 88 32

“Sometimes I grasp at words, feeling like a toddler learning to speak all over again. I was studying for my PhD when I
got ill.” (F aged 30–39)

i Short-term memory problems 95 33

“I am so sorry. I know you just asked me to do something, but I can’t remember what.” (F aged 40–49)

j
Difficulty in understanding 86 31

Difficulty in retaining information 89 35

“I have to write that down straight away or I forget what you said. And I forget I need to write it down!” (M aged 30–39)

k Unusual sensitivity to light and/or noise 91 45

“Would you mind just shining a light on my arm to take blood? Away from my eyes? I just can’t tolerate any light.”
(M aged 20–29)

“The whole family suffers because I can’t bear music playing or the chatter of voices–and yet I long to enjoy those things
again.” (F aged 20–29)

l New sensitivities to food, medication, chemicals or odours 88 43

“Please don’t wear freshly washed clothes as the smell of detergent or softener can worsen her symptoms.” (Parent of F
aged 50–59)

m Intolerance to heat and cold 81 57

“I sometimes think this must be what the menopause is like for women. I vacillate between hot sweats and feeling icy
cold within minutes–for no apparent reason” (M aged 40–49)

n Allergies/hypersensitivities 80 63

“I have had to rearrange the appointment as she is still unable to leave the house due to the severe reaction to clothes
and anything that touches her skin-you can understand that is a big, big problem.” (Parent of F aged 18–30)

o
Gastrointestinal symptoms 79 40

Sickness and nausea 79 16

“I became unable to tolerate different types of food-even the smell of food being cooked. Even water made me feel sick”
(F aged 30–39)

* PWSME—people with severe Myalgic Encephalomyelitis/Chronic Fatigue Syndrome. The letter to the left of a
particular symptom is used to reference the symptom in the text following the table.

1.2. Responsibility and Compassion

Responsibility and compassion should guide all interactions between HCPs and patients and are
critical to the therapeutic relationship; they are particularly important when HCPs interact with people
with severe ME/CFS. The following approaches exemplify the ways that attributes, including empathy,
respect and dignity, can be evident in many practical tasks when medical encounters are carefully
planned and executed.
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1.2.1. Arranging a Visit

Most appointments, either face-to-face or virtual, are ideally scheduled for after midday as many
people with severe ME/CFS need to rest until then due to erratic sleep patterns (a). Connecting with
those most severely affected may require some persistence, and the practitioner should always ensure
that his/her tone of voice (k) is appropriate for someone seriously ill, and that questions are simple,
requiring short answers. People with ME/CFS often make an enormous effort to prepare for the HCP
visit, and the post visit malaise and exhaustion (c, d) is never witnessed by the visiting HCP but only
by those who remain with the patient. The PEM caused by such efforts may continue for hours, days or
even weeks.

Looking after people with severe ME/CFS at home may require ongoing commitment from the
HCP over many years, as improvement in the condition is uncommon; the HCP may need to schedule
short visits at regular intervals, aiming to address one or two problems at each visit commensurate
with the health of the individual.

1.2.2. Preparing for a Visit

When planning the visit to the person with severe ME/CFS, the HCP should avoid smoking or the
use of perfumes or fragranced lotions, as sensitivities to chemicals or odours (l) are common (4, 5);
patients may even request that clothes are not freshly laundered because of the effect of fragranced
detergents. HCPs with symptoms of viral infections should avoid visits, as there is evidence that the
altered immunological status in ME/CFS makes people more susceptible to infection [17]. On entering
the home of any person with severe ME/CFS, the HCP should offer to remove shoes and be seen to
undertake thorough hand hygiene.

Visiting someone with severe ME/CFS necessitates use of the HCP’s experience and expertise to
priorities the patient’s agenda according to need, to make the visit profitable for both parties. In the
current absence of effective treatments for ME/CFS, the person with severe ME/CFS is often very aware
of which strategies help or hinder their ability to function. ME/CFS charities (see Table 2) are a rich
resource, and the well-informed HCP should know how to access websites, printing information in
advance to hand out if appropriate and helpful.

Table 2. Examples of UK charities providing guidance for healthcare practitioners and/or patient
resources for ME/CFS.

ME/CFS Charity Webpage

ME Association https://www.meassociation.org.uk/
Action for M.E. https://www.actionforme.org.uk/
The ME Trust https://www.metrust.org.uk/
25% M.E. Group-Supporting Those with Severe M.E. https://25megroup.org

1.2.3. The Home Visit

The visiting practitioner should assess the disease severity and what that means for the patient
using observational skills, without judgment or agenda, to better understand the health and social
needs of the individual. The observant HCP will seek clues about who the individual was before the
onset of disease; patients have often had to redefine their sense of self out of necessity [18]. A common
consequence of the disease is physical, emotional and intellectual isolation; family and friends are
often estranged, partnerships and marriages flounder, and studies are curtailed and jobs are lost,
with ensuing loss of income [19].

HCPs without appropriate expertise may be reluctant to engage with PWME leading to inequity
in treatment. PWME are often better informed about the disease than the visiting practitioner. Lack of
support from established medical services force many to draw on e-resources, including support
groups and online forums. In the absence of validation and support from the medical community,
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some PWME self-manage the illness, gathering information to legitimise the illness [20] and in an
attempt to find sources of help. Taking a proactive stance with their own health differentiates PWME
from people with clinical depression, and HCPs need to understand that it is the disease that inhibits
activity (b, c) rather than lack of motivation. This can challenge the practitioner used to steering
the therapeutic relationship who may need to acknowledge their limitations. People with severe
ME/CFS are as susceptible to other diseases as the general population, and may be at higher risk of
some diseases [21]. It is therefore important that PWSME are thoroughly medically reviewed on a
regular basis, as well as when there is deterioration in their health status, or when presenting signs or
symptoms that could be due to new comorbidities, which could be treated.

“Brain fog” (h) or cognitive dysfunction is common in PWME; time and patience are required
to help the patient to make sense of his/her illness. It is often difficult and time-consuming to take a
coherent medical history, not only because information processing and concentration skills (f, g, h, i,
j) may be diminished by the disease but also because this is a disease with no clear natural history,
in which symptoms can vary both from person to person and from day to day, over the course of
the disease. Listening and hearing imply trust, which is essential to any therapeutic relationship.
The individual with severe ME/CFS may be familiar with disbelief and skepticism, and therapeutic
progress often involves belief in the patient’s symptoms and feelings.

Some people with severe ME/CFS may lie in a darkened room with earplugs in and may exhibit
increased sensitivity to light, sound and touch (k, m, n); struggle to share information (f, h); or be
so wary of PEM that they are fearful of articulating the things that they want or need to share (c).
Others may seem animated and engaged, making it difficult for the practitioner to recognize the extent
of their illness. Practitioners should use tone of voice (k) and pressure of touch appropriate to the
individual’s sensitivities.

Apart from frailty, physical examination generally reveals little, and blood work, important
to exclude other diagnoses, is often normal. Some severely affected individuals may appear
undernourished; this often follows food intolerance and allergies (o) and is rarely a manifestation of
anorexia nervosa [22]. People with severe ME/CFS may only be able to stand (e) for a few moments,
if at all, and signs of weakness may be obvious. Handgrip measures are markedly reduced in the
severely affected and rapidly decline when repeated [23].

The HCP should encourage balance between activity and rest, including during the encounter,
to minimize any subsequent PEM and pain (c, d). There are times when the patient may risk PEM to
accomplish something, and the HCP can guide the planning of such activities to minimize the risk of
PEM. Such activities may, for the most severely affected, simply include producing a urine sample or
raising an arm to have a BP cuff put on.

People with severe ME/CFS are disabled by their symptoms (b), and this may be an opportunity
for the HCP to offer information about and access to disability aids and allowances. In the UK, benefits
include Attendance Allowance and Personal Independence Payments. The ME/CFS charities are a rich
resource for further information (Table 2).

Living with severe ME/CFS requires enormous courage. The inevitable reduction or loss of a
societal role means that people with ME/CFS are unable fully to engage with family and friends.
Not only do people with severe ME/CFS have to come to terms with a long-term, disabling illness,
but they may also have to cope with doubts about its authenticity. Reactive depression and anxiety are
common for people with severe ME/CFS as in any long-term, disabling illness, and suicide is a possible
outcome in this patient group [24], so the HCP should always be sensitive to signs of deteriorating
mental health and treat it appropriately.

The therapies and alternative treatments that people with severe ME/CFS sometimes embrace can
seem unscientific to the HCP, but are sometimes turned to out of desperation; unless they could be
detrimental to the individual’s health or involve unreasonable expense, the HCP should endeavor
to support the patient in his/her chosen path. When patients face financial difficulties, the HCP
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must continue to support the severely affected individual to help them to manage that possible
additional burden.

2. Conclusions

We believe that compassion is central to the care of people with ME/CFS. Despite the current
absence of curative treatments for people with severe ME/CFS, the HCP has a responsibility to provide
care through a relationship based on empathy, respect and dignity. By supporting the individual
with compassion and competence and acknowledging and learning from the patient’s experience,
the encounter with the housebound patient can be both effective and worthwhile. The first step in the
therapeutic relationship is to believe and trust the individual: to articulate that you, the practitioner,
hear what your patient is saying and recognise that their experience is legitimate.

This severe, complex multisystem disease has long been misjudged by the healthcare profession.
Educating practitioners about the needs of those most severely affected by ME/CFS will help drive the
step change in understanding and belief, compassion and empathy required to care for all patients
with ME/CFS.
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Abstract: People who are severely and very severely affected by Myalgic Encephalomyelitis/Chronic
Fatigue Syndrome (ME/CFS) experience profound suffering. This suffering comes from the myriad
of losses these patients experience, the grief that comes from these losses, the ongoing stigma that
is often experienced as a person with a poorly understood, controversial chronic illness, and the
trauma that can result from how other people and the health care community respond to this illness.
This review article examines the suffering of patients with ME/CFS through the lens of the Fennell
Four-Phase Model of chronic illness. Using a systems approach, this phase framework illustrates
the effects of suffering on the patient and can be utilized to help the clinician, patient, family, and
caregivers understand and respond to the patient’s experiences. We highlight the constructs of
severity, uncertainty, ambiguity, and chronicity and their role in the suffering endured by patients
with ME/CFS. A composite case example is used to illustrate the lives of severely and very severely
affected patients. Recommendations for health care providers treating patients with ME/CFS are
given and underscore the importance of providers understanding the intense suffering that the
severely and very severely affected patients experience.

Keywords: ME/CFS; Chronic Fatigue Syndrome; severely and very severely ill; trauma; grief; chronic
illness; fatigue; suicide; stress; uncertainty

1. ME/CFS: The Severely and Very Severely Affected

Understanding the depth and breadth of the suffering experienced by people who
are severely and very severely affected by Myalgic Encephalomyelitis/Chronic Fatigue
Syndrome (ME/CFS) is necessary in order to adequately care for them. These patients
exhibit heterogeneous symptoms in multiple body systems and life domains. Their symp-
toms typically include fatigue, post-exertional malaise (PEM), sleep disturbance, cognitive
impairment, orthostatic intolerance, muscle and/or joint pain, as well as flu-like symptoms
including headaches, sore throat, swollen lymph glands, chills, and night sweats [1]. Com-
monly, patients also have bowel disorders, allergies, chemical sensitivities, light and sound
disturbance, shortness of breath, and irregular heartbeat, etc. [1]. These symptoms fluctuate
in kind, duration, frequency, and intensity over the lifetime of those afflicted [2–7]. In
common with other chronic illnesses, these symptom impairments can affect multiple do-
mains in patients’ lives—the physical, the psychological, and the social-interactive [2,3,8,9].
Given the profound ongoing uncertainty, ambiguity and chronicity of ME/CFS, patients
subsequently experience significant suffering. This suffering stems not only from the devas-
tating physical symptoms, but also from ongoing stigma, loss, grief, and trauma. Through
the lens of a phase model of chronic illness, the current paper examines these varieties of
suffering. This phase framework illustrates the effects of suffering on the patient and can
be utilized to help the clinician, patient, family, and caregivers understand and respond
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to the patient’s experiences. A composite case example is used to illustrate the lives of
severely and very severely affected patients.

The International Consensus Criteria categorize patient functionality, according to
reductions from their premorbid levels, as satisfying the criteria for either a severe subgroup
when they are rendered mostly bedbound or a very severe subgroup when they are
rendered totally bedbound and require assistance with basic functions and tasks of daily
living [10]. Symptom severity in patients with ME/CFS can be difficult to ascertain.
Commonly, severity is assessed through the patient’s ability to function with their condition.
While functionality can vary between patients depending on the symptoms that are most
predominant, research supports the persistence of physical and psychological fatigue
severity, and primary symptoms, such as post-exertional malaise, cognitive dysfunctions,
gastrointestinal issues, and impaired sleep, in maintaining reduced functionality [6,11].
Given that patients who have experienced severe reductions in functioning that render
them homebound or bedbound account for approximately 25–29% of ME/CFS patients [12],
there is a need for increased attention toward this subgroup.

2. Fennell Four-Phase Model: A General Description

Several models have been developed to describe the process of living with chronic ill-
ness that are applicable to patients with ME/CFS [2,13–16]. Fennell’s Four-Phase Model [2]
is useful for defining and describing four phases that occur in ME/CFS. This model has
been thoroughly developed over the last several decades [2,3,17–22] through clinical en-
counters, patient testimonies, and empirical research [5,7,23–25]. The model explicitly
captures the changing experience of patients over time in all domains of their lives—their
physical, psychological, and social-interactive worlds.

Phase 1 of Fennell’s Four-Phase Model is a state of chaos and crisis. It lasts from the
onset of the disease through an emergency state when patients typically seek medical help.
The phase usually concludes when patients receive a diagnosis or when their symptoms
become stable and recognizable to them. Phase 2 is a time of stabilization. Initially, patients
attain a plateau of symptoms. They become familiar with the symptoms and achieve some
success in coping with them. Patients begin to feel a degree of control returning to their
lives. In Phase 3, characterized by resolution, patients acknowledge that they have a chronic
illness, and that their lives have thus been changed forever. With this recognition, however,
can come existential despair. If patients are able to develop meaning in their lives, they
begin to construct a new self that deals with the practical aspects of their illness; yet, they
are not overwhelmed or totally preoccupied with it. Phase 4 is one of integration. Patients
solidify their newly constructed self and reach out into the world again to participate as
fully as they can in as complete a life as their physical condition permits.

Patients ordinarily proceed through the phases in sequence, but as in non-hierarchical
stage models, they usually slip back into a prior phase or recycle, sometimes several
times [26,27]. Attainment of integration (Phase 4) is not a permanent condition. Crises,
especially those brought about by non-ME/CFS illnesses, accidents, or personal tragedies,
can throw patients back into the chaos of Phase 1.

Patients present differing symptomatology during each phase and thus respond
differently during specific instances of clinical interviews and data collection over time. If
these responses are collapsed across phases, important distinctions about experience of the
illness can be lost, which in turn may distort or obscure understanding of the illness [5].

The following section describes the course of ME/CFS using the Four-Phase Model to
help illustrate how patients present in the physical-behavioral, the psychological, and the
social-interactive domains during each phase of the model. The general description of the
three domains in each phase includes a table outlining its characteristics. A composite case
history illustrates how these generalizations manifest in actual patients, focusing on those
who are severely and very severely affected.
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3. ME/CFS through the Lens of the Four-Phase Model

3.1. Phase 1: Crisis
3.1.1. Physical-Behavioral Domain

The physical functioning of a person with ME/CFS in Phase 1 occurs in a linear
progression through three periods (see Table 1). The patient copes or contends with the
symptoms in the first period. Patients experience varying levels of severity and combina-
tions of the aforementioned symptoms, including fatigue, flu-like symptoms, increasing
cognitive confusion, muscle and/or joint pain, and non-restorative sleep. ME/CFS can
have a gradual or a sudden onset. Since the onset of ME/CFS can frequently occur follow-
ing an illness such as flu or a respiratory infection, patients may attribute their ME/CFS
symptoms to a very slow recovery. They may sometimes try to ignore them.

Table 1. Phase 1: Crisis.

Physical-Behavioral

• Coping period
• Onset period
• Acute emergency period

Psychological

• Loss of identity and/or loss of psychological control
• Intrusive shame, poor self-esteem, despair
• Shock, disorientation, dissociation
• Fear of others, isolation, emotional lability

Social-Interactive

• Others experience shock, disbelief, and/or revulsion
• Vicarious traumatization
• Family and organizational coping
• Others fall within a continuum from suspicion to support

Next, patients enter a more intense onset period, where their symptoms more insis-
tently demand their attention. It becomes more and more difficult for the patients to believe
that (a) the symptoms are unrelated to the prior illness, or (b) they may be suffering a new
or unresolved infection, or (c) they may be experiencing the symptoms of a different illness
entirely. After a varying period of time, depending on the severity of symptoms, patients
enter an acute emergency period and almost always seek medical help, even if they have
not done so previously.

With most chronic illnesses, patients receive a reasonably firm diagnosis at the end
of Phase 1. ME/CFS can be more problematic. It is poorly understood, and less familiar
to many primary care physicians than illnesses such as rheumatoid arthritis or multiple
sclerosis. The diagnostic process requires the presence of several symptoms occurring
simultaneously as well as the exclusion of other illnesses that share some of the same
symptoms. One of the defining symptoms—profound fatigue—needs to be ongoing for
at least 6 months for patients to satisfy some ME/CFS case definitions. This particular
diagnostic parameter in itself can mean that patients may live for a considerable time in
crisis with debilitating—sometimes very debilitating—symptoms before they receive a
diagnosis.

3.1.2. Psychological Domain

Severity of presentation of symptoms may impact the length of time between the
first period of coping and clinically observed onset. Patients who have a lengthy onset—
and ME/CFS patients often wait a long time for diagnosis [13]—may use denial as a
coping mechanism [28]. Since they often receive little recognition and support from either
the health care community or society at large, ME/CFS patients, especially those with a
lengthy onset, may act with others in their life to deny their symptoms in order to hopefully
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maintain their daily lives. Stormorken and colleagues [13] suggest improvement can be
delayed when patients engage in denial and do not accept that they are ill.

Typically in Phase 1, ME/CFS patients regularly report receiving conflicting advice
and sometimes disbelief from health care professionals [29]. The patients do not know
how to describe their condition to themselves or others [15]. They may feel emotional
isolation, fear of others, mood swings, and intense confusion. They may also feel shame
from the act of reporting such difficult symptoms and being disbelieved. They can also feel
embarrassed if symptoms such as fatigue, cognitive impairment, and lack of energy are
displayed in front of other people [13].

If their condition continues to deteriorate, denial can give way to intrusive feelings
of fear, self-hatred, despair, and disorientation. As is the case with other diseases [30,31],
some patients with ME/CFS report that they feel they are somehow responsible for what is
happening to them, but they do not believe they can do anything about it.

By the time they contact their doctor, many ME/CFS patients present with urgency.
They usually hold the locus of treatment and cure to be totally outside themselves. Similar
to those with other chronic illnesses [32,33], patients with ME/CFS suffer from fear and
shame, experience intrusive ideations about dying, but can sometimes exhibit a high degree
of denial about their psychological suffering.

Homebound and bedbound ME/CFS patients experience an abundance of losses
of their former selves due to their reduced functionality. Wiborg and colleagues [34]
found that patients who were homebound had more impairment in home management,
mobility, and functionality, as well as reporting an increased amount of physical problems
as compared to other patients with ME/CFS. Homebound patients further struggled to
hold paying jobs and thus experienced financial losses as well. The cumulative effect of all
these physical losses frequently produces intense psychological suffering in patients with
severe deficits in functionality [34–36].

Patients with severe or very severe ME/CFS disabilities experience a greater exac-
erbation of symptoms as losses of their physical capacities accumulate, and they can
subsequently develop psychological symptoms as a result. Exacerbation of symptoms may
compound when their psychological symptoms produce losses in their social life. These
psychological symptoms, often appearing depression- or anxiety-like, may not be separate
clinical diagnoses, but distinct emotional responses to the physical losses associated with a
debilitating chronic illness [37]. Dancey and Friend [38] posit the importance of recognizing
the intrusiveness of ME/CFS when assessing its psychological impact on patients. Their
results suggest ME/CFS is an extremely intrusive illness that disrupts more aspects of
patients’ lives to a greater extent than does multiple sclerosis, laryngeal cancer, end-stage
renal disease, irritable bowel syndrome, rheumatoid arthritis, and insomnia. As such, while
depressive and anxious symptoms can result from the severity of the patient’s condition,
they are at least partially mediated by the intrusiveness of that condition. ME/CFS patients
who are severely and very severely affected can thus experience greater psychological
suffering as their reduced mobility, fatigue, impaired sleep, and cognitive dysfunctions
intrude on more aspects of their life.

ME/CFS patients can also experience trauma. Research supports the existence of
trauma symptoms in individuals who experience illness processes [39,40], and these can
result from a variety of factors. Patients can experience stigmatization from a variety
of sources, such as from their community, health care professionals, the media, and the
public, and this can be traumatic. Their illnesses, often lacking in observable or measurable
symptomatology, may be regarded as character failings rather than legitimate threats to
well-being [41–43].

When these difficult to observe symptoms initially appear, patients who often cannot
identify what they are experiencing have little or no tolerance for the uncertainty and ambigu-
ity of their condition. Uncertainty is a primary element in illness experiences [44–47] and
has been described as having a negative impact on how patients cope and their disease
outcomes. The evidence suggests uncertainty creates suffering in a variety of chronic
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illnesses [48–52]. ME/CFS patients can experience uncertainty on three levels. Firstly, they
can experience the uncertainty of the present and the unknowable future regarding all the
symptoms they endure. Secondly, patients can experience uncertainty from their providers
of care who may also be struggling with the unknowns and the unknowable regarding
their patients’ health outcomes and future [53]. Lastly, they suffer uncertainty from their
culture and communities regarding the legitimacy, acceptability, and even the reality of
their condition [53].

Not only does uncertainty play a role in the crisis phase, but ambiguity does as
well [22]. The provider and the patient may be ruling out competing diagnoses and be
beginning to suspect a tentative diagnosis of ME/CFS might be appropriate. However,
what to do about an ME/CFS diagnosis is also ambiguous: determining the best course of
action for this is always problematic because of the range of possible causes, assessments,
and feasible treatments.

3.1.3. Social-Interactive Domain

When ME/CFS patients can no longer hide their symptoms from others, they find
that some of their friends, family members, acquaintances, coworkers, and health care
providers regard them as malingering or mentally ill. These others may think the ME/CFS
patients are trying to avoid work [54], which increases the burden on everyone around
them. The disbelief and suspicion that ME/CFS patients sometimes encounter can make
them very cautious. These patients may be afraid to express how they actually feel or may
misrepresent how they feel. Simultaneously, they may withdraw emotionally from others
to avoid further rejection and negative stereotyping.

Some ME/CFS patients continue to try to work during Phase 1, which often creates
difficulties with coworkers and supervisors. Increasingly, they may be late to work and
unable to complete tasks in a timely manner. Eventually they are usually absent a great
deal. Initial concern on the part of fellow workers can, therefore, give way to irritation and
resentment as others have to take up the patients’ workload. Some patients use their sick
leave so quickly that they have to take unpaid leave or attempt to get disability. Disability
may be difficult to obtain at this phase of the illness.

Three critical issues become evident during Phase 1. First, ME/CFS patients can
be traumatized by the physical, psychological, and social impact of the acute emergency
period [55–60]. Second, their friends, family, coworkers, and clinicians can be vicariously
traumatized by what is happening [8,61–69]. Third, these significant others begin to queue
up on a continuum that extends from suspicion to support in response to the ME/CFS
patient’s observable, decreased participation in activities. These social responses are often
negative, if not in fact, stigmatizing, and can cause ME/CFS patients further secondary
traumatization [2,3,70]. It is possible to propagate or mitigate ongoing traumatization. For
example, the level of supervision and support in the health care organizations employing
the clinicians can affect traumatization [71]. An effective health care organization provides
support and supervision to providers who experience the daily grind of chronic suffering so
they can avoid vicarious traumatization, subsequent burnout, and inflicting unintentional
iatrogenic traumatization. The maturation, premorbidity, and comorbidity of the patients’
social network also affect traumatization [55,72–74]. A supportive social network can
tolerate the disruption of work and social exchange that the emergency period brings while
containing and buffering it for the patients.

3.2. Elizabeth’s Story: Phase 1
3.2.1. Physical-Behavioral Domain

Elizabeth is a married white woman in her late 30s. She has two children, Eva, age 13,
and Michael, age 11. Jim, her husband, is a sales consultant, which often requires him to
work out of town for one or two weeks at a time. Elizabeth works at a medical practice in
the suburb where the family lives.
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Over the past several months, Elizabeth has been increasingly distracted by a number
of physical symptoms that are beginning to frighten her because they are interfering with
her life and her work. She is exhausted most of the time and is not sleeping well. She
thinks, at first, that she is just not completely recovered from a recent respiratory infection,
but months are passing, and she still feels completely drained. Elizabeth has never been
sick with more than occasional colds, so she rarely sees the doctor. At first, she does not
think her situation is very different from that of a lot of her friends, because all the working
mothers she knows are always tired, too. She just keeps trying to carry on with her regular
activities, snatching whatever moments she can to nap or at least rest. However, as time
is passing, she is finding it more and more difficult to get dressed, drive or work for any
length of time when she arrives at her job.

Elizabeth is just entering Phase 1. Physically and behaviorally, Elizabeth is attempting
to cope with her symptoms. Even though she feels very unwell, she tries to ignore or
“push through” her symptoms, to push them out of her consciousness, and to continue her
regular activities.

Eventually, however, Elizabeth’s exhaustion, increased muscle pain, and headaches
make it impossible for her to ignore her symptoms; she has trouble climbing the few steps
into her front door. Now she is entering the acute onset period. Elizabeth decides to go see
her primary care physician.

The doctor listens to Elizabeth describe her symptoms and gives her a physical
examination. They talk a bit about her new limitations at work and at home. The doctor
tells Elizabeth that test results do not reveal anything physically wrong with her. He
suggests her exhaustion may be due to her poor sleep. He wonders if the many demands
of her job and family life may be causing her difficulties. He also thinks that she may be
mildly depressed, but not enough to require medication. He wants to follow up with her in
six weeks and recommends that Elizabeth relax, try to get to bed earlier, cut back at work,
and perhaps join an exercise class to help relieve her symptoms.

Elizabeth wants to follow the doctor’s suggestions, but she does not dare cut back
at work any more than she already has because the family needs the income from her
job. Additionally, she cannot imagine how she could take an exercise class given her
increasing difficulty ambulating from the bedroom to the bathroom. Additionally, it is
not so much that she gets to bed late as that she wakes frequently at night and cannot
get back to sleep again because her body aches and she feels as if she is oddly moving
or vibrating. Her symptoms progressively worsen. Not only is she extremely fatigued,
she experiences more and more trouble thinking. She is having memory problems, word
finding, and concentration difficulty. She became tearful when she could not remember her
home address when asked.

Elizabeth is now entering the acute emergency period. After six weeks, Elizabeth
returns to her primary care physician who orders additional blood tests and refers her to
a psychiatrist to assess her stress level and rule out clinical depression. The psychiatrist
reports that Elizabeth appears to be suffering from reactive depression in response to her
physical condition. The blood work results raise questions that cause the primary care
doctor to refer Elizabeth to a rheumatologist. For months, she is examined, tested, and
enters the diagnostic limbo of uncertainty and ambiguity. It is not until almost a year
later that the rheumatologist is able to give Elizabeth a tentative diagnosis of Myalgic
Encephalomyelitis or Chronic Fatigue Syndrome. Even now, some of the doctors are not
really sure it is ME/CFS.

However, having a diagnosis, even a tentative one, makes an enormous difference to
Elizabeth, for it finally gives her a way to at least partially understand and describe her
experiences to herself and others.

3.2.2. Psychological Domain

During Elizabeth’s lengthy coping and subsequent onset periods, she uses denial as
a coping mechanism. Denial comes into play after her initial visit to her primary care
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physician, who tells her that he suspects she is mildly depressed and suffering from stress.
She wants to believe that is an accurate diagnosis and so she agrees with her doctor, her
husband, and the people at work that it is possible for her to return to her daily life.

However, as Elizabeth’s symptoms worsen, other feelings begin to intrude. Like many
people, Elizabeth has constructed two selves—a private persona and a public persona.
Additionally, like others, Elizabeth reveals more or less of her private persona to individuals
in her life depending on how intimate she is with them and what particular situation she is
in. As Elizabeth’s condition continues to deteriorate, she finds that her private persona is
beginning to intrude on her public persona in ways that she cannot control. One day at a
virtual staff meeting with the medical practice (where she now works part-time in billing
from home, as meetings with her have to be virtual with her out of the office), Elizabeth
suddenly bursts into tears. She feels embarrassed that she may have made her superior
and coworkers feel uncomfortable, and as they comfort her, she feels like a burden to
them. This behavior is not the self that Elizabeth recognizes. She cannot identify why she
feels the way she does, and because of her uncertainty regarding her health, she feels as
if she is losing control. She feels shame about her loss of control, and increased fear and
despair about the uncertainty and ambiguity of her condition. She knows she feels terrible
physically and is getting worse, and she worries she could actually be dying; at the same
time, she feels dissociated, and she wonders if she could be losing her mind. It is important
to remember that at this point no one has yet given Elizabeth’s situation a definitive label.

Elizabeth has no effective way to express how she is feeling and when she tries, the
people she talks to can only make up explanations and suggestions for improvement based
on their own personal experiences, not on an understanding of what is happening to her.
Elizabeth feels increasingly isolated because she fears what is happening to her and what
other people will think of her. She is particularly afraid to talk to the person who used to
be closest to her—her husband, Jim. Elizabeth and Jim have already been having marital
difficulties due to conflicts over money and the amount of time Jim needs to be away from
home. Elizabeth feels that Jim, by default, gets out of his fair share of home and child care
duties. She struggles with basic activities of daily living and she increasingly relies upon
her children’s help. She fears she cannot quit her job, because the family cannot make ends
meet without her part-time salary. In any case, she likes her job, which she used to do very
well. She has received a lot of praise at work, especially from her supervisor, and she and
Jim had both been hoping that she would get a promotion. The new position would have
brought in more money, but Elizabeth would have to work full time and now that would
be impossible.

In part, as a consequence of her pain, her fears, the lack of useful information about her
condition, and her growing isolation, Elizabeth now begins to suffer emotionally with grief
and anger from her suffering and losses. Half the time she is in tears, she says, and the other
half she is furious. Jim has tried to be sympathetic, but now he is getting frustrated. The
children act scared of her and disappear whenever possible. Even Elizabeth’s coworkers
find her muddled and distracted, whereas she used to be focused and attentive. Elizabeth
is losing her life as she has known it, and she is frightened she will never get it back.

3.2.3. Social-Interactive Domain

Many of Elizabeth’s psychological mechanisms and reactions result directly from
what is happening in her social-interactive life. During the coping and onset periods,
Elizabeth’s family, friends, and coworkers respond in various ways to her experiences.
They notice only that she is tired a lot of the time and missing work and for a while, they
are sympathetic. She is a hard worker, and her female coworkers, particularly, have a
strong personal understanding of how hard it is to juggle a job, home, and children. As
Elizabeth accomplishes less and misses more and more work, however, they become critical.
They have difficult lives too, but they manage to come to work, and they accomplish their
assigned tasks.
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Elizabeth’s children think that she is acting strange. She does not behave like the
mother they are used to. Jim finds her unpredictable and emotionally extreme. He is
used to hearing Elizabeth say she is tired, but her complaints seem so serious that Jim is
genuinely worried and urges her to go to the doctor. The doctor’s diagnosis of suspected
depression and stress seems reasonable to Jim, and he makes an effort to help more by
staying in town or taking only short jobs away from home. However, that cannot go on
forever, and Elizabeth does not seem to change. He thinks she could do a lot more if she
tried, but she seems just to complain or sleep.

During the acute emergency period, while Elizabeth is being examined and tested
extensively, Jim sometimes wonders whether anything is actually wrong with Elizabeth—
maybe it is “all in her head”. Some of her coworkers feel that way, too. Maybe Elizabeth is
having some kind of emotional breakdown.

Finally, Elizabeth gets her diagnosis, however tentative, of ME/CFS. Although this
gives her the relief of a name and an explanation, she now finds that the illness has put
her squarely on the forefront of a cultural debate. Caught in a mesh of divergent popular
beliefs regarding her partially understood disease, Elizabeth finds that some of her friends
and coworkers—even some of the medical personnel she sees—view her negatively. For
the first time in her life, Elizabeth begins to experience rejection by the society at large. She
becomes very cautious about expressing her fears or revealing her pain because she does
not want others to withdraw from her. Not only is she afraid of other people now, but her
physical condition itself interferes with her reaching out socially.

Elizabeth’s home life was already stressed prior to the onset of her illness, and after en-
during the coping, onset, and acute emergency periods, her illness has greatly exacerbated
the situation. At the medical practice, Elizabeth’s immediate supervisor is sympathetic
because the supervisor’s sister has fibromyalgia, can no longer work, and is on disability.
While lacking an understanding of the complexities of Elizabeth’s condition, her supervisor
is sympathetic to Elizabeth’s problems and wants to help. Upper levels of management,
however, think that Elizabeth should probably be replaced, and it is unclear how effective
the supervisor’s advocacy will be. Fortunately, on the medical front, Elizabeth’s primary
physician has become very involved with her case but cannot spend as much time as he
would like to talk with Elizabeth and must focus on assessment and treatment of her acute
physical symptoms. Time does not allow the doctor to discover in depth how Elizabeth is
feeling or how she is coping with the whole illness experience. A few family members and
friends are wondering whether she should consider filing for disability.

3.3. Phase 2: Stabilization
3.3.1. Physical-Behavioral Domain

As ME/CFS patients enter Phase 2, they usually proceed physiologically to a plateau.
Their specific symptoms and their severity determine the functional level of their plateau.
Their fatigue intensity follows predictable patterns, their muscle-joint pain remains stable or
increases, they begin to recognize when they will have greater or lesser cognitive function,
and so forth. During this period, symptoms stabilize and assume a somewhat familiar
pattern. This in turn can help orient patients cognitively and psychologically. Table 2 lists
the periods and characteristics of Phase 2.

3.3.2. Psychological Domain

When ME/CFS patients finally receive a diagnosis, they often feel an initial sense
of profound relief [16,75]. Getting a name for their experience demystifies some of the
disturbing uncertainties about their symptoms. Patients strongly desire to understand their
illness experience [76,77], and even when ME/CFS patients do not get a diagnosis, they
can begin to feel some increasing control when they discern a pattern in their symptoms
and discover relationships between activities and symptoms. At the same time, their
self-pathologizing and intrusive ideations usually decrease.
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Table 2. Phase 2: Stabilization

Physical-Behavioral

• Plateau
• Stabilization

Psychological

• Increased caution and fear of secondary traumatization and wounding
• Social withdrawal from prior social circles; social searching for others with ME/CFS
• Medical/clinical service confusion; searching for appropriate and compassionate care
• Boundary and role confusion

Social-Interactive

• Interactive conflict or cooperation from others
• Vicarious secondary wounding
• Vicarious traumatic manifestation
• Social normalization failure

During both Phase 1 and Phase 2, ME/CFS patients can experience stigmatization,
rejection, and iatrogenic traumatization [43,55,60,78–82]. As a result, they and their families
may censor what they say and to whom. Patients often pretend to be well; they may
attempt to "pass" for normal, but this presents a double-edged sword. While patients that
pass may appear "normal," their symptoms persist and they face increased social pressure
to conform in spite of their disabling symptoms [59]. When patients do present visible
symptoms, they are more apt to experience internalized stigma, and may feel pressured
to hide their condition, fearing that their condition may be exposed [41,43]. Thus, they
frequently withdraw from hurtful social contacts, and when possible, they seek others with
ME/CFS [2,3].

The initial relief occasioned by diagnosis usually fades quickly. As ME/CFS patients
discover that their condition is not widely understood and that no treatment options
promise a cure, they often begin searching for clinicians who can help them. This seeking
behavior is natural to Phase 2 and, in many ways, can be a sign of emotional health. The pa-
tients are attempting to exert control over their suffering and to reject the disempowerment
they experienced in Phase 1. However, confusion, urgency, and desperation can intensify as
they consult with medical providers and encounter the ambiguity of conflicting opinions,
assuming they are even well enough to attend medical visits. Some ME/CFS patients
report a general lack of support, guidance, and knowledge from health care providers and
clinicians when they try to find out more about their illness [75]. Indeed, without biomedi-
cal tests for diagnosis, patients can feel they are fighting to persuade their physician (and
others) they are physically ill [76]. In addition, patients and their families often encounter
disbelief of their reported symptoms by their physicians [83]. This results in the patients
feeling socially disqualified and devalued. Not being believed is a form of stigma, in which
they experience a subsequent loss of identity as well [84–86].

Patients may be traumatized by their clinicians when their condition is dismissed
or trivialized because they perceive their patient-physician relationship is being “be-
trayed” [87]. The prevalence of uncertainty and ambiguity can also impact patients’
propensity to continue to seek treatment [88], and can engender distrust toward health care
professionals [89].

ME/CFS patients are also struggling against their new physical and cognitive limi-
tations in Phase 2. They do not always know the limits of what they can do on a given
day and can be confused about how and where to set boundaries. They can no longer
perform as they used to, but familial and community pressures, to say nothing of their own
internal desires, make them attempt to maintain their former roles and schedules. As the
severely and very severely affected may repeatedly fail to live up to their former roles and
expectations, their feelings of guilt and shame heighten, together with an increasing sense
of purposelessness, worthlessness, and anomie.
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ME/CFS patients gradually learn that they can no longer do “normal” tasks such
as shopping or cleaning. The severely affected and very severely affected patients learn
they cannot walk upstairs, drive, sit up in bed for very long, or have a normal social
conversation without physical consequences. They sometimes cannot perform essential
tasks such as paying bills. Similar to a stroke survivor, they are not completely confident
about how their body, brain, or emotions will behave in any given situation.

As ME/CFS patients progress through Phase 2, they start to understand the relation-
ship between their activities and their symptoms. With appropriate guidance, they also
develop insight into their own attitudes and those of the people around them. Maintaining
insight is notoriously difficult. For ME/CFS patients without strong clinical and social
support, it can be easy to turn to destructive anodynes such as alcohol or drugs, which will
usually spiral the patient back into a Phase 1 crisis. This can also happen when patients
work beyond their capacity in an attempt to behave as they did before they became ill.
Some patients never really leave Phase 1, while others endlessly cycle between Phase 1 and
Phase 2 [2,3]. They are not able to achieve the acknowledgment of chronicity that comes
during Phase 3 because they cannot tolerate the implications of permanent illness.

Physical disruption and the possibility of permanent illness can act as the catalyst
for the loss of a normal life [84,86,90,91]. Losses rapidly accumulate when these physical
disruptions bleed into the patients’ social and emotional lives [35,36]. Patients’ identities
are called into question as they repeatedly face uncertainty and ambiguity regarding their
condition and its prognosis. As they experience chronic sorrow about their condition, and
as they are repeatedly stigmatized as a result of their disability, the patient grieves the
losses in their identity associated with and resulting from these factors [36,84–86].

Patients may experience grief from the loss of their previous life, including their
previous roles and relationships. Indeed, patients with ME/CFS (as well as those with fi-
bromyalgia) reported more loss due to their illness than did patients with other chronically
fatiguing diseases: more loss of social support by family and friends, more loss of recre-
ational activities, and more loss of material possessions [92]. The subsequent grief from
this variety of losses is often prolonged due to the chronicity of their condition. However,
it is important to note that because grief is usually associated with death-related losses,
patients are more apt to have their bereavement disenfranchised by societal reactions [93].
As a result, resolution is a difficult goal for patients experiencing grief. The cyclical nature
of ME/CFS means that there is no way to simply “move past” the loss, and because it
is repeatedly experienced, patients’ normal grief responses are often pathologized and
disenfranchised [2,93].

3.3.3. Social-Interactive Domain

In Phase 2, ME/CFS patients encounter increased conflict as friends, family members,
coworkers, and some care providers can lose patience. By and large, society’s model for
illness is that of an acute condition. People are usually tolerant of ME/CFS patients when
they first become sick, but this is with the expectation that they will eventually be cured and
return to their normal functioning. The persistence of symptoms can predictably frustrate
the patients’ support networks.

As a result, patients may face several limitations in the roles they once occupied
in their pre-crisis lives, as parents, employees, community leaders, and so forth. Role
confusion can occur in patients as their position within their family changes, such as with
the case of a mother, for example, who is too fatigued to care for her son, a husband who is
unable to find joy in his relationship due to the intrusiveness of his condition, or a parent
whose financial and functional losses have resulted in an inability to provide a sufficient
income for their family [2,92,94].

Coupled with a chronic illness experience is the loss of various social aspects of the
patient’s old life that can no longer be recovered. For example, physical symptomatology,
such as post-exertional malaise and pain-related sequelae, may significantly impact certain
patients so that they experience a loss in their ability to maintain romantic and sexual
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relationships. Meanwhile, sleep-related disturbances and fatigue may significantly intrude
in certain patients’ daily energy expenditure, resulting in a loss in their ability to maintain
platonic relationships [6,38]. Inevitably, patients’ inability to fill roles they did prior to their
illness experience can initiate or exacerbate trauma symptoms and cumulatively increase
the burden put on them by their illness [92,95].

Oftentimes, the friends, family, and romantic partners—a group that makes up the
support system of an individual—may share the patient’s grief as well. Caregivers experi-
ence their own set of fears, anxieties, and even grief over the various aspects of the patient
that have changed due to ME/CFS. Several lines of research support the vulnerability,
frustration, guilt, uncertainty, loss of identity/role confusion, functional and financial
losses, and lack of professional support in caregivers of chronically ill patients [83,96,97].
There is an unfortunate feedback loop here as patients perceive they may be a burden to
their support system and this may worsen the patients’ psychological symptoms.

The response to ME/CFS can dramatically alter the lifestyles, finances and work habits
of spouses and parents. The life they had or had been working toward may not be possible
now. Vacations, further education, marriage, or children may be indefinitely postponed.
Families frequently divorce under the strain. Part of their frustration stems from their own
experience of vicarious secondary wounding. Research suggests that populations that
frequently and repeatedly engage with the traumatized individual, a group that can vary
from family and romantic partners to the medical professionals and clinicians that treat
them, can experience vicarious traumatization [61,65]. Oftentimes, even when the patient
is able to receive help with their trauma, those vicariously traumatized are at a loss [83].

Friends and family can also suffer “guilt by association,” that is, the family is stigma-
tized for the patient’s illness. Even clinicians can find themselves stigmatized when they
treat the ME/CFS population. As a result, it is not at all uncommon for significant others
to depart sometime during Phase 2, which can create feelings of betrayal and trauma in the
patient [87]. As ME/CFS patients face increasing difficulties with their support network,
they begin to actively seek out a new network of friends and more information about their
illness [98–101]. It is often among these others of “like kind” that patients begin to establish
a nucleus for a new community of supporters who will accept them as they are, disabled
with ME/CFS [2,3].

Patients who are severely or very severely affected are usually not employed when
they are in Phase 2 and this can add to the financial stress that may have begun in Phase 1.
If they are, they usually find their functioning at work stabilizes at the same time as their
physical symptoms. Typically, these are individuals who can work from home on a very
part time basis with no set schedule. In many cases, if possible, they ask for a leave of
absence or take sick leave because they hope that a cure will allow them to return to full-
time employment. Others ask for part-time work, quit their jobs, are asked to resign, or are
fired. This adds a serious financial concern to all the other problems of ME/CFS. Adding
to the financial strain is the cost of the increased medical care itself; research shows medical
costs to be 50% higher for patients with ME/CFS as compared to patients with lupus or
multiple sclerosis and three to four times higher than the average insured person [102].

3.4. Elizabeth’s Story: Phase 2
3.4.1. Physical-Behavioral Domain

During Phase 2, Elizabeth attempts to carve order out of chaos. Her physical situation
is very limited but seems to have stabilized. Only a few new symptoms have suddenly
surprised her. None of her present symptoms seem to be getting progressively worse, at
least for now. Her symptoms do not disappear, but they usually do not exceed patterns that
she is beginning to decipher. If she has an especially bad night sleeping, she knows that
she will probably have an especially bad day. She will have more pain and more cognitive
confusion. If she does two hours of steady activity, she knows that her body aches are
likely to increase and her glands will probably swell. Life is very difficult, but Elizabeth has
identified a set of parameters around which she can function. Her health care professionals
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discuss a few of these parameters with her, but for the most part Elizabeth discovers them
on her own. To some extent, her newfound knowledge also orients the people around her.

While in Phase 2, Elizabeth suffers two significant physical relapses beyond her usual
baseline of functioning. Each time, she suddenly becomes far more exhausted than usual.
She cannot even lift herself out of bed without physical assistance but feels as though she
is being pulled down through her bed toward the center of the earth. Her head aches, her
glands are very swollen, she has nausea, and she becomes intolerant of light and sound.
She cannot organize her thinking at all. However, both times she relapses, she eventually
returns to a plateau of stabilized symptoms that she recognizes and can negotiate.

3.4.2. Psychological Domain

Over time, Elizabeth’s physician becomes increasingly convinced that the tentative
diagnosis of ME/CFS does indeed fit her symptoms, and thus, her tentative diagnosis is
confirmed. Initially, she feels enormous relief. Finally, she has an explanation for why
she is so exhausted, why she cannot sleep, why she has muscle pain and headaches, and
why she sometimes becomes cognitively confused. Her uncertainties also lessen as she
begins to recognize her symptom pattern. Furthermore, diagnosis gives her a framework
to learn about her condition so that she can exert a semblance of control over her life again.
When she can read, she reads everything she can about ME/CFS and seeks out others with
ME/CFS so that she can discuss her situation in a supportive setting.

However, Elizabeth quickly learns that the diagnosis does not explain how her illness
started or what is going to happen in the future, so painful uncertainty and ambiguity
return. No one seems to know what to do to cure her. No one can make her symptoms stop,
and no one seems able to tell her how she is supposed to live her life under these conditions.

Elizabeth grew up believing that if she worked hard and told the truth, everything
would eventually come out all right in her life. However, here she is, working hard to
get better, telling the truth when she talks to family members and friends and clinicians,
and yet a significant percentage of the time she finds not acceptance, but rejection, from
many people. In fact, she is sometimes being blamed. So Elizabeth has become extremely
cautious. She carefully censors what she says and to whom, and whenever she possibly
can and for limited periods of time, Elizabeth carries on as though she is well and nothing
is wrong with her. Elizabeth decides to avoid such secondary wounding by withdrawing
from any social contacts that may evoke negative judgments. Instead, she tries to get
in touch with other ME/CFS patients and ME/CFS advocates because they are likely to
be helpful and will understand her situation. She continues to read about her condition
and seeks sources of emotional sustenance to try and make up for the multiple losses she
has suffered.

Because her medical outcome is uncertain, and Elizabeth still believes that a cure must
be a possibility, she suspects that her health care professionals are not adequate to deal
with her problem. She collects the names of other doctors from friends and new ME/CFS
acquaintances and attempts to find a professional who will offer her better treatment and,
she hopes, a cure.

Unfortunately, Elizabeth finds limited guidance and meets with confusing responses
and even outright hostility as she consults other doctors, so she attempts alternative
treatments. A practitioner of shiatsu massage listens to her with enormous empathetic
patience, but she cannot continue to afford the sessions, and it is unclear if they are
helpful. Elizabeth’s cousin urges her to try acupuncture. A former coworker swears
that a complicated vitamin and supplement regime returned her bedridden niece to full
functioning and would do the same for Elizabeth.

Elizabeth has lost a sense of her boundaries. To others, she seems to have given up
and they are confused, not grasping how exhausting it is for her to remain in ongoing
contact. Elizabeth’s family and employer are encouraging, even urging, her to return to
her former roles and schedules. However, Elizabeth‘s efforts to return to these roles can
have dangerous repercussions. She has trouble getting up in the morning and doing her

282



Healthcare 2021, 9, 553

basic activities of daily living. She showers weekly and washes her hair bi-weekly. Her
husband has to make the children’s school lunches. She can no longer serve on committees
at her children’s school because she can just barely keep up with basic self-care. In fact, she
rarely leaves the house and only when her husband or a friend is driving. Her last attempt
behind the wheel left her terrified and exhausted after a near miss at a stop sign she had
not realized she had run through. Nothing about her body or her emotions or her mind
acts the way it did in the past, and yet Elizabeth keeps trying to behave as though she were
the person she used to be. Despite her efforts, Elizabeth fails daily at what she attempts,
and daily she feels guilty and ashamed. Increasingly, she feels worthless.

3.4.3. Social-Interactive Domain

Elizabeth experiences growing conflicts with family, friends, and some of her medical
care providers as they lose patience with her failure to become symptom-free or to adjust to
her illness in a way that allows her to return to her former functioning. Although she has a
diagnosis, such treatment as she receives does not produce rapid, let alone any significant,
improvement. At one point when she was barely sleeping, Elizabeth’s doctor put her on a
course of medication. She somewhat improved, but she still has consistent difficulties.

Jim has told Elizabeth that she is no longer the person he married and this is not the
life he signed up for. She has got to change if their marriage is to continue. Sex has stopped
and she barely has the energy to regularly watch a movie with him. Elizabeth can tell that
her coworkers are annoyed and believe that she could function a lot better if she just pulled
herself together and put her mind on the job. One of them knows a ME/CFS patient of
moderate functioning and tells others at work that she cannot understand why Elizabeth
does not manage as well as her friend does. Elizabeth is not imperceptive. She knows that
people think she is not trying hard enough. To make matters worse, a close friend with
deep religious convictions has urged Elizabeth to pray, saying that if Elizabeth has a sincere
desire to get better and asks for God’s help, God will cure her. Elizabeth does not share
her friend’s convictions, but deep inside she fears that maybe she is sick because she is
somehow unsatisfactory in God’s eyes.

As Elizabeth goes through relapses, all the people in her life experience them as well.
They become as exhausted by the process as Elizabeth does, and they are traumatized just
as she is. Jim has lost the wife he married and the life he had, and his new life is not at all
what he wants. Their son, Michael, has always liked school and has done well, but now
his grades are beginning to suffer and it is difficult to participate in sports since his mom
cannot drive anymore. Eva is behaving badly at home, and she has been acting out, and
repeatedly disciplined at school. Both kids complain that their mom never comes to their
soccer or baseball games and are embarrassed to rely on friends’ parents to drive them.
Elizabeth does not know how much of this is just a part of adolescence, or whether Eva
and Michael are reacting to her health problems and her arguing with Jim over money, the
division of labor at home, and her condition. Elizabeth’s husband and children are not
mean spirited. They are sad and scared to see this person who is very important to them
suffer pain, confusion, and unhappiness. Outside the house, they suffer a kind of guilt by
association. Eva’s friends sometimes treat her as though she is as weird as her mother, and
Eva overheard one of them say that Eva’s mom was an alcoholic who was always hungover.
Jim’s boss is clearly concerned about whether Jim will be able to fulfill his job obligations,
given the demands of Elizabeth’s illness. Some secretly wonder whether ME/CFS might
be contagious and just for safety’s sake, many keep their distance.

Even Elizabeth’s doctor is affected. Some clinicians who treat ME/CFS patients report
that colleagues are skeptical when making referrals. Specialists in ME/CFS sometimes
even meet skepticism in social settings. A neurologist to whom Elizabeth’s doctor was
going to refer her said that he did not think ME/CFS was a valid diagnosis and that he
believed Elizabeth was suffering from a psychological condition.

As normalization failure is so common in Phase 2 [2,3], like the chronically ill person,
those around them may turn to alcohol or drugs. People in the social network may avoid
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or even abuse the chronically ill individual. Any of these factors, or a totally new factor,
can produce another crisis in the chronically ill, returning them to Phase 1. Jim’s mother
dies and the entire family must deal with that loss. Later, Elizabeth has a high fever during
a bout with the flu that triggers a severe relapse.

Elizabeth is a fortunate person with chronic illness in that she has some warm and
loyal friends. Her supervisor persuades management to let Elizabeth try working remotely
with just a few hours a week doing billing as she is able. Additionally, a social worker
newly affiliated with Elizabeth’s doctor’s office becomes involved in helping Elizabeth
cope with ME/CFS.

3.5. Phase 3: Resolution

Without informed clinical guidance, many chronically ill people become caught in a
repeating cycle of Phase 1 and Phase 2 [2,3]. Each new crisis produces new wounding and
secondary wounding [55,72,74]. With luck, following each crisis the patient manages to
arrive at a plateau of recognizable symptoms, until the next crisis sends the whole system
into chaos again. Some people, particularly those on the margins of society who have
almost no sources of support, never escape Phase 1, but are buffeted from crisis to crisis.

The personal, familial, and societal pressures heaped upon the patient to return to the
pre-crisis life are enormous and can help maintain a cycle between Phase 1 and Phase 2.
Most patients present to clinicians in Phase 1 or Phase 2. Repeatedly, they are urged by
family and friends to try the next “cure”, and in their growing desperation frequently do
so. The clinicians also feel the omnipresent pressures to repeatedly treat the chronic patient.
This approach will ultimately fail, frustrating all parties involved. Because they are all
still struggling in the chaos of the crisis phase, or they are in the stabilization phase and
have achieved some equanimity, however brief, they are not ready to grasp that it is highly
improbable that they will return to the pre-crisis life and that they have to transition to a
new life—a new way of being in the world.

This is the universal clinical treatment problem between Phase 2 and Phases 3 and 4:
how to facilitate this painful transition for what is actually possible with a severe disabling
chronic condition; otherwise patients never escape the futility of a Phases 1 and 2 cycle.
Without an understanding of the nature, breadth, and depth of ME/CFS suffering and
without a grasp of the longitudinal, cyclical experience of the phases, health care profession-
als will find it difficult to compassionately assess and treat ME/CFS patients. Important
opportunities for a better, albeit a different life, can be missed.

3.5.1. Physical-Behavioral Domain

Most Phase 3 ME/CFS patients who are severely or very severely affected maintain a
continued plateau, but relapses occur. Sometimes old symptoms worsen or new symptoms
appear. Some ME/CFS patients experience modest periods of improvement and some
have learned to balance activities to keep from relapsing [13,94]. If a relapse takes place,
it is sometimes in response to the typical cycling of ME/CFS symptoms, but it may also
be triggered by persistent attempts to engage in pre-crisis tasks, roles, and pursuits. True
entry into Phase 3 comes, however, when ME/CFS patients recognize that they cannot
perform as they used to in the past. Table 3 lists the stages and characteristics of Phase 3.

3.5.2. Psychological Domain

ME/CFS patients in Phase 3 suffer a secondary emotional crisis or grief reaction
when they acknowledge the chronic nature of their condition. They finally realize that
their lives have changed forever, and they begin the process of mourning their pre-crisis
self. They typically feel demoralized and devalued, for they see that they can no longer
carry out their previous roles in life—as parent, worker, lover, friend—in the way they
had always thought they would. They may question what good they are, who they are,
and why they should continue to exist at all. This appropriate, necessary grief reaction—
their “dark night of the soul”—is a tenuous time. Individuals can be lost in their own
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understandable withdrawal, fall victim to predatory providers, or succumb to despair
and thoughts of suicide [2]. Research suggests a relationship between suicidal ideation
and illness identity [103,104], and as patients grieve losses that have resulted from their
illness, the negative identity associated with the illness can be worsened. Yanos and
colleagues [104] propose that patients’ conceptualization of their illness identity can affect
their hope and self-esteem, which further increases the likelihood of suicide. Given the
susceptibility of ME/CFS patients to experience threats to their identity and role confusion,
afflicted patients who feel stigmatized may turn to suicide due to a reduction in their
self-esteem. Indeed, evidence supports this conclusion, as suicide has been identified as
a cause of death for a significant number of ME/CFS patients [105,106]. Additionally,
patients who commit suicide appear to lack sufficient depressive symptoms to qualify
for a depression diagnosis, as their depressive symptoms may better be associated with
grief [107]. Evidence suggests that losses associated with ME/CFS and perceived stigma
may be likely risk factors for suicidal ideation [42]. Individuals may be traumatized at
various points during this often cyclical process.

Table 3. Phase 3: Resolution

Physical-Behavioral

• Patients differ in their experiences, ranging from (a) continued
plateau/stabilization/improvement, (b) emergency period or diminished functioning, or
(c) relapse

Psychological

• Grief reaction and/or compassionate response to self
• Identifies with pre-crisis self
• Role and identity experimentation
• Returning internal locus of control
• Awareness of societal effects
• Spiritual development

Social-Interactive

• Breaking silence regarding disbelief of ME/CFS and stigmatization
• Confrontation regarding care and social roles
• Social and vocational role experimentation
• Potential integration or separation or loss of supporters

If, however, the patient with ME/CFS can work through this existential angst and
establish meaning in their lives, they can then take marked steps toward constructing
an authentic new self and a new life [84]. Indeed, individuals with a chronic illness or
disability report higher post-traumatic growth than do those without a chronic illness or
disability [108]. Many patients report new insight due to their illness experience [90] and
some reported having a more confident and assertive personality as a result of having
ME/CFS [16]. However, post-traumatic growth was found to be lower among women
with ME/CFS than among women with rheumatoid arthritis, osteoarthritis, and multiple
sclerosis, perhaps because of the greater levels of stigma women with ME/CFS felt due to
having an unexplained illness [109].

Meaning is established over the phase process through three transformational steps:
(1) the allowance of suffering as opposed to its rejection and the subsequent rejection of
the suffering self; (2) the development of a compassionate response to the suffering of the
rejected, sick, stigmatized self; and (3) the development of respect for their suffering and
their ability to live with it and despite it. Creative activity is a successful path leading to
the creation of meaning [108]. So, too, is a sustaining faith on the part of the care provider
that the ME/CFS patient can construct an authentic new self.

As ME/CFS patients move through Phase 3, they develop a strongly internalized
locus of control and increased tolerance for the uncertainty, ambiguity and chronicity of
ME/CFS. They openly express compassion for themselves, and they begin to reconstruct an
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illness narrative that eliminates the harmful social messages they have endured until now.
Their work to achieve meaning involves them in philosophical or spiritual development
that offers an ongoing framework for adapting to new experiences, whether good or bad.

3.5.3. Social-Interactive Domain

Despite improvement in the psychological domain in Phase 3, ME/CFS patients
may undergo even greater losses than they did in Phase 2 as significant others depart,
clinicians give up, and friends disappear. They may continue to experience abandonment,
isolation, and stigmatization. Associated with these personal losses are the subsequent
losses in romantic partners, friendships, and even close family that deepens the patient’s
negative evaluation of their condition. A combination of the uncertainty and ambiguity
they encounter [88,89,110] and the losses they experience chip away at the patient until they
slip into another form of chronicity in their sorrow [111]. These losses are cumulative and
compounding in nature; each new loss is another weight that produces and maintains grief.

At the same time, as they are able, they continue to pursue new friendships and the
support of others with ME/CFS. Some Phase 3 patients can still feel engulfed in stigma,
particularly when accompanied with the fear that their condition could be “exposed”
to the public, further exacerbating their depressive symptoms and engagement with
treatment [31,41,43,112]. Others may not, but neither group wants to remain silent. They
are more willing to speak up against stigmatization and confront it instead of avoiding
persons who behave inappropriately toward them. As they work through their existential
issues and begin constructing a new authentic self, they begin experimenting with new
social roles and sometimes, if able, with new part-time jobs or vocations. Some may engage
in social or political activism related to ME/CFS [2,3].

3.6. Elizabeth’s Story: Phase 3
3.6.1. Physical-Behavioral Domain

In Phase 3, Elizabeth experiences periods of stabilized symptoms, sometimes even
minor improvement, but she still has relapses. Most of these are simply in the nature of
ME/CFS. As Elizabeth comes to comprehend the chronicity, ambiguity, and uncertainty
inherent in her condition, she lets go of her search for an elusive cure and works instead to
integrate her illness into a new life.

3.6.2. Psychological Domain

Twice in Phase 2, Elizabeth suffered severe relapses brought about, in part, by her
repeated attempts to do some of the things she did before her illness. Throughout that
time, she wanted to be her former self, and everyone around her wanted her to be that
person, too. However, repeated relapses have taught her that she cannot sustain the roles
that she had always thought she would fulfill as spouse, parent, worker, or friend, or at
least not in the way she used to imagine. Elizabeth comes to understand that her life has
changed entirely and forever.

With the help and encouragement of her new ME/CFS friends and the social worker,
she explores and expresses the grief she feels for the loss of her old self and she mourns the
end of that life.

At this point, all the major existential questions come into play. Elizabeth wonders,
“Who am I?” “What good am I?” “Why did this happen to me?” “Why should I live?” “Is
there any value to my life?” During this painful period, she struggles to locate a meaning
for her existence and her suffering. Elizabeth is very vulnerable. She could be lost because
of her considerable social withdrawal. She could fall victim to cynical and predatory
providers. She could give way to despair and attempt to kill herself.

However, again, Elizabeth is fortunate. Her new friends and the social worker help
Elizabeth navigate the difficult course between necessary grieving for her past self and
floundering in grief and reactive depression. She learns not to reject but to allow her new
suffering self and to have compassion for herself and her suffering as well. This is not
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an easy task because Elizabeth is constantly receiving messages from people she knows
telling her that if she stays the way she is, if she remains ill, then they no longer want her
among them.

To move forward from grief and mourning, Elizabeth tries to discover meaning for
what has happened to her and locate a way to live in the future. She begins to engage in
philosophical or spiritual thinking in order to come to a new place. Elizabeth starts by
learning to respect the person she is now—not the person she might become, but who she
is right now.

As is typically the case, Elizabeth does this through a creative act that becomes an act
of meaning development. She decides to write a journal describing her experiences. Other
people she knows have done things as various as taking up painting, becoming ME/CFS
advocates, even conducting online support groups. In composing her journal, Elizabeth
re-creates herself—she integrates herself and begins to discover meaning in her experience.

Elizabeth draws heavily on her social worker’s clinical skills, personal support, and
encouragement and on a variety of wisdom traditions that seem to speak to her. Elizabeth
is not religious in the traditional sense. However, since she has consciously begun thinking
about the basic issues of life and meaning, she has discovered aspects of Buddhism and
Celtic philosophy that resonate strongly with her personal vision of what is significant
in life.

3.6.3. Social-Interactive Domain

The strides Elizabeth makes in her psychological evolution during Phase 3 do not
occur in a benignly static social environment. She endures a considerable blow when Jim
tells her that he wants a divorce and he has a new relationship. At first, Elizabeth worries
terribly about how she will manage the loneliness and the bills. She still has a very limited
job at the medical practice and she has always been on Jim’s health plan. As part of the
divorce settlement, he agrees to keep her and the children covered. He is also good about
having the children visit regularly, which gives Elizabeth needed quiet time and reduces
her anxiety that the divorce will cause harmful distance between the children and their
father. Elizabeth knows that in this divorce experience, she is much more fortunate than
one of her friends with ME/CFS who lost custody of her children and lost her home when
she subsequently lost her job.

Encouraged by a ME/CFS friend, Elizabeth explicitly asks Eva and Michael for help
at home. To her surprise, Eva responds enthusiastically, especially to cooking. Michael is
good about drying dishes and starting a load of dirty clothes in the washer if reminded,
but he has recently expressed wanting to live with his dad. Elizabeth, who could not have
endured letting him go two years ago, now feels confident about his basic attachment to
her and is planning to let him spend his next school year with his father.

At the medical practice, Elizabeth usually feels able to deal with her present limited
job requirements. Her coworkers, to the extent they are aware, have gotten used to her
condition and have more or less forgotten it. Her confidence was further bolstered when
the social worker offered to conduct a workplace consultation for disability accommodation
on her behalf. Elizabeth decided that it was not necessary at the present time, but she felt
she had someone on her side if she should need it.

Elizabeth knows, however, that her job security depends almost entirely on her
supervisor, and she has begun investigating other part-time work she might do from home.
The social worker has also reminded Elizabeth that she is eligible for disability, and she has
been inquiring among her ME/CFS friends about this as well.

In any social arena now, Elizabeth is less likely to keep silent about her illness. When
people react badly or seek to label or stigmatize her, she may confront them about their bias.
She has been surprised at how empowered such behavior makes her feel, and she is even
thinking about becoming formally involved in advocacy work. The end of her marriage
and the inevitable loss of some old friends and acquaintances have forced Elizabeth to
consider new roles and to seek new friends. Although this experience has been intensely
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painful, Elizabeth continues to survive it. She is surprised to find how the process has
turned out and how she is adjusting to her new self.

As Elizabeth freely acknowledges, it would have been very hard for her to navigate
this passage without the informed help of her care providers—her primary care physician,
the specialists, her friends, and the social worker. For example, the social worker suggested
a number of books that she thought might help Elizabeth think about the philosophical
questions involved and put her in touch with a social work expert in issues of major loss
and trauma who helped Elizabeth discover what problems had bedrock significance for her.

3.7. Phase 4: Integration
3.7.1. Physical-Behavioral Domain

ME/CFS patients in Phase 4 may experience physiological plateau, improvement,
or relapse. By this time, ME/CFS patients recognize the cyclic nature of their illness and
no longer regard relapse as failure. Relapse is simply the beginning of another cycle
that they must integrate. This understanding manifests the true nature of acceptance for
ME/CFS patients, which is the integration of their ME/CFS into an ongoing, full life. When
patients experience new symptoms or familiar ones worsen, they contact their health care
providers immediately. Otherwise, they maintain a sensible monitoring of their condition
and see clinicians on whatever schedules their clinicians have advised. Table 4 lists the
characteristics of Phase 4.

Table 4. Phase 4: Integration

Physical-Behavioral

• Possible continued plateau or improvement or relapse
• Recovery period

Psychological

• Role and identity integration
• New personal best
• Continued spiritual and emotional development

Social-Interactive

• New and reintegrated supporters
• Alternative vocation and activities

3.7.2. Psychological Domain

Phase 4 ME/CFS patients have achieved a true integration of the pre-crisis self with
the newly claimed respected self who has suffered and endured, similar to the “recovery in”
framework discussed by Devendorf and colleagues [42]. They maintain this achievement
through a daily commitment to allowing their suffering, meeting it with compassion, and
treating it with respect. Life for them will necessarily include small daily acts of bravery in
the presence of stigmatization, rejection, or the pains of ME/CFS itself. Patients do this in
an exercise of free will, not because they are forced to. They formulate and then live up to a
new “personal best.” They continue to work on meaning development in conjunction with
their continuing pursuit of philosophical or spiritual development.

3.7.3. Social-Interactive Domain

In Phase 4, ME/CFS patients, as they are able, continue to be involved in creative and
social action. They expand their circle of supporters, but their increased self-assurance and
self-confidence also permits them to attempt reintegrating old supporters who fell away in
the past. They are often willing and able to help these people learn, if these old friends wish
to be reintegrated. Although most severely and very severely affected ME/CFS patients
have difficulty maintaining any work schedule, some of them, especially in Phase 4, find
vocational activities that allow them to participate to the limit of their abilities in activities
that they value.
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3.8. Elizabeth’s Story: Phase 4
3.8.1. Physical-Behavioral Domain

For the most part, Elizabeth experiences continuous plateau, and she enjoys occasional,
limited improvement. However, she has also had three relapses—one severe and two lesser
ones. Elizabeth now realizes that relapses happen, and she no longer regards them as some
failure on her part. However, short of death, which will happen to everyone eventually, she
intends to try to reintegrate herself after each relapse experience. Elizabeth comprehends
that integration is the “philosophy of life” she should strive to maintain.

3.8.2. Psychological Domain

Elizabeth maintains her new self by consciously recognizing who she is now and by
standing with herself. This does not mean that life has become easy. Frequently, Elizabeth
cannot climb stairs at all. Sometimes she is so debilitated she must use a wheelchair
at home, which she hates. She can still become cognitively confused, especially if she
overextends. She still experiences some difficult moments of stigmatization and rejection,
and even her own pain. However, she often speaks out against bias and has learned to
endure the symptoms of her illness. She has created a new ideal self and takes pleasure in
seeing how well she can live up to it.

Elizabeth finds that a constant, active, conscious consideration of meaning and pur-
pose enriches her life and places her experiences, both positive and negative, in a context
larger than herself. She still finds great solace in Buddhist conceptions of suffering, but she
has also discovered a new trove of wisdom in the material discussed in an online Great
Books virtual discussion group that she has joined.

3.8.3. Social-Interactive Domain

Elizabeth continues to nurture the new friendships that she began establishing in
Phase 3. She also, through social media, sought out her younger sister, from whom she
had been estranged as an adult, and the two have found they enjoy the openness and
honesty of their new relationship as much as they like reminiscing about their childhood.
Elizabeth’s frankness about her condition and her refusal to accept derogatory estimations
make it perfectly clear to people who she is now, and some admire her for it and see the
truth of her self-assessment.

Elizabeth has changed her job situation. With her social worker’s assistance, Elizabeth
is receiving disability and is being accommodated at her very part time, remote job. Al-
though Jim has remarried—an event that threw Elizabeth into an emotional crisis—they
have remained civil, though distant, friends. Relations between the two are better than
they have been for many years.

Elizabeth even dares to contemplate entering a meaningful sexual relationship again.
One of her ME/CFS friends began online dating recently, which gives her hope, and she has
met a man she likes very much in an online writing class. Because of his encouragement,
she sent part of her journal to a ME/CFS patient advocacy website.

Elizabeth knows that crises and disasters happen all the time in life. She worries a lot
about her children. One of her ME/CFS friends took a terrible turn for the worse and has
been completely bedridden for 3 months. This scares Elizabeth terribly, for she knows the
same could happen to her. However, Elizabeth is learning to separate those things she can
control from those she cannot. Although it is a continuous effort, she endeavors to exert
herself for the things she can affect and to endure with grace those she cannot.

4. Intersectionality

Examining Elizabeth’s life with severe ME/CFS as a white woman does not capture the
experiences of men, people of color, people of lower socioeconomic status (SES), or people
who are in the lesbian, gay, bisexual, transgender, and queer community. For example, men
with ME/CFS and other chronic illnesses may have additional issues to work through given
the stereotype that men are supposed to be strong [86,113]. Additionally, it is important that
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appropriate attention is paid toward communities that are often overlooked in discussions
of ME/CFS. Increasingly, evidence suggests that ME/CFS has a higher prevalence in
communities of color [114,115]. Health disparities between white and minority American
women are well documented in the literature [116], with poorer self-perceived health
statuses in African American and Latina women, limitations in activity levels due to health,
and the inability to work as a result of those limitations [117]. In their qualitative study,
Bayliss and colleagues [118] highlight some profound aspects of what it is like being
a minority navigating health care. Several participants shared concerns over a lack of
communication, for example, that may be more relevant for communities of color. Indeed,
evidence suggests that the patient’s language preference plays a role in their access to
health care [119,120]. Furthermore, participants in Baylis and colleague’s [118] study
also discussed discrimination and stereotyping when seeking treatment for ME/CFS. As
patients of color face multiple hurdles in their attempts to seek treatment, their lack of
treatment compounds with the coexisting hurdles they face as minorities.

Along with race, SES has been shown to be a risk factor for more severe presentations
of ME/CFS [121]. This can be exacerbated when low SES patients experience difficulties
in employment due to their condition. For example, patients who are homebound with
ME/CFS are more likely to be unemployed as a result of their health status [34] and thus
can suffer from decreases in SES as a result of their illness.

The multiple, compounding adversities that plague people of color can have a pro-
found impact on their symptomatology and well-being. Turner and colleagues [122] posit
the concept of cumulative stress burden in an attempt to operationalize the burden that af-
fects an individual’s health. It is therefore likely that patients who experience greater stress,
such as patients of color and patients of low SES, may be at higher risk of stress-related
health problems. Research suggests that there is an association between cumulative stress
and health in various communities. Discrimination in African American and Latin Ameri-
can communities acts as a contributor to poor mental health. Both of these communities
have been found to have high levels of depression along with moderate levels of anxiety
and post-traumatic stress disorder [123]. Concurrent life events such as natural disasters
also impact health and exacerbate health care disparities when there is a lack of protection
of groups with compromised health [124], and as communities of color lack health care pro-
tections at a disproportionate scale [125], they too are at risk for cumulative stress-related
concerns. Significant stressful disruptions can cause patients to re-enter the crisis phase
before resuming the chronicity of their condition; such an occurrence may heighten the
probability of traumatization and disenfranchise their grief. Thus, the debilitating nature of
ME/CFS can have a particularly intrusive effect within populations that lack the protective
factors that higher SES and racial majorities can have. Being severely and very severely
affected with ME/CFS can be yet another barrier for those people of color and those with
lower SES.

5. Utilizing the Four Phase Model: Managing Suffering, Chronicity, Uncertainty,
Ambiguity, and Severity

The Four-Phase Model attempts to shift the focus of the standard care paradigm for
chronically ill individuals. Most obviously, it moves from a unidirectional, acute model
of illness to a conception that encompasses the cyclic nature of chronic conditions. The
Four-Phase Model maps a process that most individuals do not enter into willingly. It
recognizes that for patients with any chronic condition, the situation in their lives is imposed.
The Four-Phase Model is also characterized by a broad inclusiveness. It addresses from
a systems perspective the total environment of a patient’s life, including the physical,
psychological, and social domains. Its approach is distinctive in that it considers the
physical and psychological domains as having equal importance with each other and with
family and work-related issues. In actual experience, once patients have acquired methods
for maintaining the best level of physical well-being they can, most chronic illness patients
cite social and economic issues as causing them the greatest difficulties.
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The model incorporates uncertainty and ambiguity as essential, irreducible aspects
of chronic illness. It posits an integrated, meaningful life as the end sought in patient
treatment, rather than a cure, which, by the definition of chronic illness, does not exist.
Most people with chronic conditions will not experience cure; hence, they are better served
by a paradigm that organizes itself around the uncertainty, chronicity, ambiguity and
severity that reflects their actual situation. To this end, it is vitally important to recognize
that the suffering engendered by the severely and very severely affected is dramatically
increased, frequently to the extreme.

The model identifies four distinct phases in the illness experience of patients, though
these phases do not follow an irreversible progression forward. Rather, the model acknowl-
edges the cyclic pattern of the chronic illness experience and incorporates the concept that
severe relapses, other illnesses, or non-illness-related crises may return patients temporar-
ily to earlier phases. The Four-Phase Model asserts that patients who make a thoughtful,
reflective progression through all four phases will have the knowledge, understanding,
and techniques for moving through the phases more quickly a subsequent time, although
the degree of severity that the patient experiences impacts the process. They will also have
deeply assimilated the concept that it is possible for them to achieve a better life even
within the limitations of their situation, and even if that situation is severe or worsens.

The Four-Phase Model presents what may be expected over time and indicates ap-
propriate times and ways to intervene to improve the patient’s quality of life by matching
intervention to phase. Conversely, attempting interventions at the wrong time may prove
less effective and may undermine the possibility of the same interventions being effective
at a later phase when the patient would ordinarily be receptive to such interventions.
The Four-Phase Model also suggests comprehensive interventions that take into account
interactions among the multiple domains in which patients experience ME/CFS.

5.1. Use of Standard Interventions and Current Therapies

Adopting this model does not require clinicians to learn an entirely new battery of
interventions, but to supplement those already in use with new techniques. The Four-Phase
Model does not present an exclusive form of assessment and treatment. It complements
standard assessment tools and current therapeutic methods with additional investigatory
tools and interventions. It also covers the entire range of the patient’s life experience, not
only the patient’s medicalized body or psyche. The model also frequently incorporates
existing interventions that clinicians currently use. The techniques of stress management
and of post-traumatic stress disorder (PTSD) reduction and management, for example,
are particularly useful with Phase 1 patients who need to reduce the chaos of their expe-
rience before they can move forward. Many aspects of occupational therapy work well,
particularly with Phase 2 patients as they try to gain insight into their activities and change
habits that undermine the level of health that they can maintain. A host of grief therapies,
meaning development, and art therapy techniques are especially useful during Phase 3,
and the well-known benefits of journaling contributes to the writing and rewriting of the
illness narrative, which is a distinctive feature of therapy throughout the four phases.

By serving as a narrative or cognitive map, the phase description helps to lessen the
intense fear and anxiety frequently experienced by the severe and very severely affected
ME/CFS patients and their families. It will also help them to know they are not alone,
their experience is shared by others, and they are understood. They now have a method
of validating their experiences and making them known to others. The narrative helps
them develop a sense of what is happening to them and provides a degree of order and
coherency about their illness experience. In addition, the mapping aspect of the phase
process helps promote understanding and adjustment to the cognitive impairments in
concentration, memory, and decision making that often affect those with ME/CFS.
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5.2. How Health Care Professional Can Help

While pilot assessment and treatment programs, in all domains, are underway world-
wide, patients, their families and friends live and suffer with ME/CFS. They struggle to
have whole lives and clinicians and caregivers struggle to help them manage. How can
health care professionals help?

During the brief time available in a patient visit, here are some important things health
care professionals can do, in addition to the medical protocols:

• Demonstrate to patients an appreciation and understanding of the ME/CFS experience;
• Convey to patients the compassion that comes from an appreciation of what the

severely and very severely affected patient is experiencing;
• Communicate to patients that you believe what they are saying about their experiences

and symptoms;
• As time and opportunity permits, be open to learning more about this poorly under-

stood syndrome;
• Have available a short list of therapists and specialists, including those who do trauma

work, grief work, family therapy, couples therapy, sleep hygiene and occupational
therapy, for referral, or to be part of the treatment team;

• Become familiar with the suicide hotline;
• Have available a list of patient support groups for information, education and support;
• Have a list of available support groups and assistance for caregivers;
• Remember that it is very difficult to care for those who do not recover in any con-

ventional sense and clinician resources for support are always a good consideration
as well.

Severely and very severely affected patients suffer profoundly. In order for health
care professionals to adequately treat their patients, they need to understand all that
composes and creates their suffering: struggling with uncertainty, ambiguity, chronicity,
stigmatization, trauma, and rejection. These elements create losses for the patient and they
subsequently grieve these many and varied losses, including lost friends, family, career,
and life as they knew it (or imagined it). Not only do the patients grieve their losses and
traumas, but so do the loved ones around them—spouses, parents, and children. Thus, in
order to assess and treat, the suffering must first be described, understood, witnessed, and,
most importantly, abided.
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Abstract: This review raises a number of compelling issues related to the condition of Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS). Some historical perspective is necessary
in order to highlight the nature of the controversy concerning its causation. Throughout history, a
pattern tends to repeat itself when natural phenomena require explanation. Dogma usually arrives
first, then it is eventually replaced by scientific understanding. The same pattern is unfolding in
relation to ME/CFS, but supporters of the psychological dogma surrounding its causation remain
stubbornly resistant, even in the face of compelling scientific evidence to the contrary. Acceptance
of the latter is not just an academic issue; the route to proper understanding and treatment of
ME/CFS is through further scientific research rather than psychological theorisation. Only then will
a long-suffering patient group benefit.

Keywords: myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) controversy, dogma;
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The history of human civilisation is littered with examples of natural phenomena,
including human disease, initially explained by dogma. The dogma is initially created
to fill a void in comprehension, but it is eventually replaced by rational scientific under-
standing. The creators of such dogma are often authoritarian, hierarchical figures who then
ferociously defend their own creation. The classic manifestation of this was what Galileo
encountered when he proposed, on the basis of careful observations through the new
technology of the telescope, that the planet was not the centre of the solar system. Despite
the scientific validity of his observations, he was threatened with torture by the Catholic
inquisition if he did not recant. He was speaking truth to a powerful establishment, and the
conflict came to a head in 1633, when, under severe duress, he was forced to withdraw his
heretical ideas. The Catholic church reprieved him eventually, but not until 1992. Galileo’s
difficulties with the Catholic church are a good early example; he spoke scientific truth to
authoritarian power and suffered the consequences.

There are similar examples of this pattern in medical history. Ignaz Semmelweis,
working in an obstetric ward at the General Hospital in Vienna in 1846 noticed the large
difference in mortality from puerperal fever between a ward where birthing women
were attended by midwives, and another where the women were attended by doctors
and medical students. The latter divided their time between the autopsy room and the
ward. Semmelweis observed that the midwives washed their hands between deliveries,
whereas the doctors and medical students did not, even after performing autopsies on
the victims of puerperal fever. The patients attended by the doctors and medical students
died, embarrassingly, more frequently from puerperal fever, and Semmelweis recognised
correctly that a noxious agent was being transmitted from the autopsy room by unwashed
hands. The precise cause, in the light of current scientific understanding, is now blindingly
obvious. Unfortunately, for Semmelweis, this was before the discovery of disease-causing
microbes. His medical colleagues, lacking Semmelweis’ insights, were greatly offended
by the implication that by not washing their hands, they were somehow responsible for
the excess deaths. Consequently, he was hounded out of his post. He was ahead of his
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time, but nowadays he can be rightly regarded as a hero, having spoken truth to power, as
Galileo did, at great personal expense.

John Snow’s scientifically correct perceptions of cholera transmission were also up
against a contemporary dogma. In 1855, he published his treatise, which found that the
cause of cholera was spread through drinking water. What he wrote has stood the test of
time and is now regarded as a model of scientific validity. He recognised that drinking
water from known sources was the cause, and he was persistent enough to collect the
data to prove this by undertaking painstaking house-to-house visits through the streets
of London. Nonetheless, nearly 30 years elapsed before Robert Koch demonstrated the
presence of Vibrio cholerae on the gut-lining of cholera victims at autopsy, having also
been able to demonstrate the presence of this microbe in drinking water. At the time
of Snow’s publication, however, the prevailing dogma was that cholera was spread by
rotten smells— “miasmata”—from dead bodies and rotting vegetable matter. Predictably,
prominent members of the Royal College of Physicians at the time, declared Snow’s work
“untenable” because their dogma was being challenged.

This collective mindset meant that contemporary management of cholera was equally
wide of the mark. Bloodletting and rectal infusions of mutton puree were among the
conventional mainstream treatments. The latter was probably challenging given the profuse
diarrhoea of cholera. Furthermore, contemporary survival from cholera was seen to be
rather better at the London Homeopathic Hospital where patients were spared the lethally
inappropriate practice of bloodletting. One of the main pathological characteristics of
cholera is reduction of circulating blood volume due to the diarrhoea, causing massive salt
and water depletion. Further reduction of blood volume by bloodletting certainly hastened
the death of such patients.

Additional examples of the medical profession “getting it wrong” have continued
since this time. General Paralysis of the Insane—a manifestation of tertiary syphilis—
and multiple sclerosis were both considered to have a psychological basis [1] until the
true physical basis was discovered. There are other examples: the tremor of Parkinson’s
disease had been attributed to “the expression of the moralistic man’s suppressed desire to
masturbate” [2] but we now know this to be untrue. More recently, the proposition that
Helicobacter pylori infection could be the cause of peptic ulcers was up against the dogma
that psychological stress was the major contributor. Hitherto, the presence of this strange
organism in the stomach lining was regarded as insignificant, but trials with antibiotic
therapy effectively refuted this idea, and the treatment of peptic ulcers was dramatically
improved [3]. All of these examples illustrate a tendency to assume that, if no pathological
mechanism can be demonstrated, then, by default, psychological disorder must be the
problem. Inherent in such an assumption is the arrogant belief that routine laboratory tests
infallibly exclude physical disorder.

The story of ME/CFS is a prime example of such dogma. Due to the fact that routine
laboratory tests for the diagnosis of this condition usually produce “normal” results, the
problem must be with the psyche. One of the foundation stones of this dogma was a paper
published in the BMJ in 1970 in which the cause of the famous Royal Free outbreak of
ME/CFS in 1955 was attributed to “mass hysteria”. The authors did not interview any of
the patients, nor any of the doctors involved; nonetheless, it seemed clear to them that the
outbreak was due to mass hysteria because the majority of victims were women [4]. The
background to this piece of sophistry was, and remains, the fashionable medical culture
of linking physical symptoms to a psychological disorder. Mind and body are highly
interactive, and certainly there are conditions in which psychological distress expresses
itself with physical symptoms. Even so, there are many human diseases and infirmities in
which the primary driver is physical pathology, with psychology playing a minor secondary
role, if at all. Nevertheless, the psychological cognoscenti have not let this principle inhibit
their wide-ranging suppositions about the role of psychology in the human condition.
The result has been some very wild adventures in psychological theory. For example, a
famous 20th century French psychologist once suggested in all seriousness that an erect
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penis could be expressed algebraically as the square root of minus one [5]. To his disciples,
this was “boldly transgressive thinking”, but most sane mathematicians of either sex will
have been baffled, not least because in conventional mathematics, minus one does not
have a square root. Nonetheless, a culture of similar nonsense has set the scene for equally
fantastic theorisation concerning other manifestations of the human condition, including
the cause(s) of ME/CFS.

As with previous examples of medical dogma, the belief that ME/CFS is “psycho-
logical” will eventually be consigned to the dustbin of medical history, alongside miasma
theory and suchlike. Compelling evidence of physical causation is now accumulating but
the authoritarian cabal who promoted the psychological dogma are even now trying to
defend it in the face of irrefutable scientific evidence to the contrary. History repeats itself,
to coin a phrase, given the stories of Galileo, Semmelweis and Snow, and the cabal referred
to, do not yet recognise how badly placed they are in the historical narrative of ME/CFS.
In some circumstances, the tendency of exponents to hold on to their dogma is reminiscent
of the tenacious way conspiracy theorists are wedded to their particular false narrative.
Sadly, the argument over the cause of ME/CFS would probably have remained academic
but for one grim reality: treatment based on psychological dogma has damaged patients,
some very severely.

Due to the fact that ME/CFS was due, amongst other things, to “abnormal illness
beliefs, buried guilt and negative thoughts”, the psychological advocates have always ad-
vised treatment intended to correct disordered psychology and its presumed consequences.
The muscular weakness of ME/CFS was seen as simply due to “deconditioning” because of
inactivity secondary to exercise phobia. Graded Exercise Therapy (GET) was, therefore, the
answer, and abnormal illness belief and exercise phobia could be managed with Cognitive
Behavioural Therapy (CBT). Both of these techniques have been widely promoted, sup-
ported in particular by the PACE trial [6], an egregious and expensive exercise in scientific
sophistry whose methodology was so seriously flawed that it is now used as an example of
how not to conduct scientific studies [7].

The damage caused by GET, in particular, has unfortunate historical precedents.
As previously stated, bloodletting was particularly dangerous for cholera; likewise GET
has caused significant harm for many ME/CFS patients, frequently consigning modestly
mobile patients, adults and children alike, to a prolonged, bedbound, nasogastric-tube-fed
existence. If GET were a drug, it would have been banned rapidly by the appropriate
regulatory body, but in the UK, there is no such regulatory body for non-pharmacological
treatments. This should be within the remit of the General Medical Council, but despite
one of their stated functions being to “protect patients”, many patients have been harmed
in the way described.

In respect of children in the UK with ME/CFS, the psychological dogma has been
particularly harmful. The UK paediatric establishment has not recognised the physical
nature of the incapacity caused by ME/CFS. It has become increasingly fashionable in
British paediatrics to apply the terms “Medically Unexplained Symptoms” (MUS) and
“Perplexing Presentations” (PP) under the much wider umbrella of “potential Factitious
Illness (FII)”, on the specious grounds that if the doctor concerned cannot make a diagnosis,
it is likely that the mother is “colluding” with her child’s symptoms. Families of children
with ME/CFS are particularly at risk of being trapped in such accusations, due to the
dogma-led belief in psychological disorder when all routine tests are normal. As a result
of this, children with ME/CFS have sometimes been removed by social services from
the security of their own home. This can then be followed by grotesquely inappropriate
treatment, one extreme example of which involved a severely impaired 12-year-old boy
being left unsupported, deliberately, in a hydrotherapy pool. The intention being to force
him to swim, thus revealing that he was physically unimpaired and had to overcome his
abnormal illness beliefs and negative thoughts about his true physical capabilities. In
reality he was so physically weak that he nearly drowned, unwittingly re-enacting the
medieval test for witchcraft.
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There are other examples in which non-existent psychological disorder was suspected:
a teenage girl with severe ME/CFS was once visited at home by her GP. He said, “Now we
are going to get to the bottom of the secret phobias that are causing your illness”. The girl
answered, “but I don’t have any secret phobias”, to which the doctor replied, “that’s the
thing about secret phobias, you don’t know you’ve got them until we dig deep enough.”
In some egregious instances, children with ME/CFS whose condition predictably worsens
with GET become bedbound. They then have an alternative diagnostic label applied, such
as “Pervasive Refusal Syndrome.” The skewed logic being that GET always helps ME/CFS;
if it does not, the initial diagnosis of ME/CFS must have been wrong.

Mention has already been made of recognisable pathological abnormalities in ME/CFS,
effectively rebutting the dogma of psychological causation. Even now the aforemen-
tioned authoritarian cabal continue to ignore or possibly regard such abnormalities as
“downstream” of primary psychological disorder. Abnormalities of muscle metabolism in
ME/CFS patients have now been clearly recognised, providing scientific insight into the
characteristic intolerance of exercise [8,9]. The ME/CFS dogma attributes this to psycholog-
ical causes, particularly “exercise phobia”. It is now evident that calibrated exercise on a
bicycle ergometer on two consecutive days indicates clear differences in muscle metabolism
between ME/CFS patients and healthy but sedentary, i.e., deconditioned, controls. In the
ME/CFS patients, the “anaerobic threshold” decreases on the second exercise day, whereas
it increases in the controls as part of the process leading to increasing physical fitness [8,9].

In lay terms, the anaerobic threshold is the point at which muscles, exercising at
maximum, switch to a metabolic pathway that does not use oxygen. This allows for a
final burst of energy, followed within a few seconds by a sensation of exhaustion. High
anaerobic thresholds are characteristic of athletes, particularly those undertaking endurance
events that enable them to run long distances without hitting their anaerobic threshold. In
non-athletic, but healthy people, repeated daily exercise causes the anaerobic threshold
to rise, the result being increasing physical fitness. This does not happen in ME/CFS,
and misguided attempts to force exercise on the patient has exactly the opposite effect
for the reasons stated above. It is highly likely that such exercise on consecutive days
will lower the anaerobic threshold even further. In badly affected patients, the effect
of an extremely low anaerobic threshold is severe exercise intolerance, which manifests
as profound exhaustion, even with the minimal effort of getting out of bed, or such
activities as eating and swallowing. Such cases often arise as a consequence of enforced
exercise, unwittingly and progressively lowering the anaerobic threshold, rendering a
moderately affected and previously mobile patient even more exhausted. The result is
a bedbound existence for prolonged periods, some even requiring tube-feeding because
the level of exhaustion is such that chewing and swallowing a normal diet becomes
physically impossible.

Studies in vitro of biopsied muscle from ME/CFS patients have shown metabolic de-
fects that underpin the findings described above. Repeated electrical stimulation of isolated
muscle fibres from ME/CFS patients reveals impairments of metabolism that are not seen
in healthy controls [10]. Biopsied muscle is self-evidently separate from the owner’s psyche,
safely excluding any influence from this source. There are other studies that further demon-
strate the physical basis of ME/CFS. Disorder of the hypothalamic/pituitary/adrenal axis
(HPAA) has been recognised for at least 30 years [11–16] and may well be due to autoim-
munity [17]. Reduced circulating cortisol levels are the result, with a similar reduction of
HPAA responses to stresses, both physical and psychological [14]. As a consequence of
this, long-standing ME/CFS patients, due to impaired ACTH output, have been shown
to have significantly smaller adrenals compared to normal controls [18], and also a low
circulating blood volume [19]. The latter is very likely to contribute to Postural Orthostatic
Tachycardia Syndrome (POTS), a common complication of ME/CFS [19].

Immunological dysfunction is also a universal feature. Many patients, previously
healthy, experience an acute infection at the onset of their ME/CFS. This can either be
viral, bacterial or protozoan. The common denominator is clearly an immunological
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stimulus, a principle supported by the recognition that vaccination can play the same role
for some. In healthy people an immune response is stimulated by the infection/vaccine,
the response then shutting down when the infection/vaccine is cleared. The shutdown
is due to a series of progressive checks and balances that operate efficiently in normal
health. In ME/CFS, this does not happen, and immunological activity continues for
reasons that are yet to be fully understood. The simplest analogy is that of a revolving door
continuing to revolve with the exit blocked. Chronic inflammation is the sequel [20,21],
with some researchers describing the immune system as “derailed” [22]. The resulting
inflammatory process includes the brain, giving pathological validity to the term myalgic
encephalomyelitis [23,24].

In conclusion, proper scientific research into the physical cause(s) of ME/CFS will
eventually replace the damaging influence of pseudoscientific, psychological dogma. A
reliable biomarker currently in development [25] is a big step in this direction. Also,
the current Covid19 pandemic may be a cloud with a silver lining. “LongCovid”, a
devastating aftermath of Covid19 infection, is currently attracting research funding. The
clinical presentations of “LongCovid” are strikingly similar to those of ME/CFS, and the
underlying pathology may well be the same [26]. Hopefully, the funds referred to will be
used for properly directed scientific searches for the precise cause of this pathology, rather
than for a PACE mark 2. To paraphrase Albert Einstein: “the definition of insanity is to do
the same thing again, expecting a different result”. If sanity prevails, properly focussed
scientific research will eventually bring much needed relief to a population of patients who
have hitherto been very poorly served by the medical profession.
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Abstract: This article provides a narrative review on myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS) through a psychosocial lens and examines how this impairment affects its
sufferers during adolescence and adulthood, as well as how it impacts family caregivers and
healthcare professionals’ mental health. Since there has been a lack of investigation in the literature,
the primary psychosocial stressor that this review focuses on is loneliness. As such, and in an
attempt to help establish a theoretical framework regarding how loneliness may impact ME/CFS,
loneliness is comprehensively reviewed, and its relation to chronic illness is described. We conclude
by discussing a variety of coping strategies that may be employed by ME/CFS individuals to address
their loneliness. Future directions and ways with which the literature may investigate loneliness and
ME/CFS are discussed.

Keywords: myalgic encephalomyelitis; chronic fatigue syndrome; loneliness; psychosocial

1. The Lonely, Isolating, and Alienating Implications of ME/CFS

Myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS) is a debilitating neurological
disorder known to produce a wide range of devastating symptoms best known to include extreme
fatigue, pain, and post-exertional discomfort. Though it is thought to originate from a genetic
predisposition and/or an interaction with a host of environmental factors (e.g., frequent injury),
the exact precursors of this disorder are still not well-understood [1]. Researchers have, however,
observed some uniformity in attempting to distinguish the properties of this illness; for example,
patients with ME/CFS have been observed to have a reduced blood perfusion rate in the brain stem [2].
Additionally, abnormality in multiple brain structures that regulate pain has been observed [3], leading
recent research studies to theorize that the ME/CFS brain’s homeostatic processes that react to pain are
aberrant in nature [1]. This unusual brain activity, viewed plausibly due to a viral infection that impacts
the central nervous system [4] such as, for example, glandular fever shortly before a diagnosis [5],
has overarching effects that can cause cognitive difficulties, sleep dysfunction, and immune system
irregularity, amongst other debilitating outcomes [6].

From the start, the conceptualization of ME/CFS as an illness has been riddled with controversies
and dismissiveness from the medical community. Initially deemed to be psychosomatic in nature [7]
and as epidemic hysteria [8,9], this mislabeling has persisted to this day, leading researchers to make
observation that the medical community continues to harbor “prejudiced opinions that it is not a real
illness” [10] (p. 309). One example of this was seen in Canada; in 2016, the federal government’s
scientific panel rejected a grant application for ME/CFS research, implying that “it was not a disease” [11].
Though funding towards biomedical research devoted to researching ME/CFS was eventually accepted
less than a year ago [11], this example provides an illustration of the ignorance faced by those living
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with the illness. Consequently, institutes such as the National Academies of Sciences Engineering and
Medicine presently classify ME/CFS as a stigmatized illness [12].

While the ignorance directed towards this illness may be in large part be due to a holistic lack
of scientific understanding surrounding the exact antecedents of this disorder [1] and the lack of
a standardized procedure for determining its presence in patients [13], ME/CFS is known to cause
irritation between the brain, the spinal cord, and the musculoskeletal system [14–17]. It is thus why
the term myalgia encephalomyelitis was coined as the Latin word “myalgia” translates to muscle pain,
“encephalo” to brain, and “myel” to spinal cord [18]. However, this understanding, as well as the
incapacitating physical symptoms presented earlier, only tells one side of an ME/CFS sufferer’s story.
That is, sufferers of this disorder typically also carry with them a myriad of negative non-physical
consequences affecting anxiety, depression, and overall well-being [14]. Put another way, an adjustment
period filled with many new expected and unexpected vulnerabilities occurs following a diagnosis of
ME/CFS. Additionally, while variability exists in the way this syndrome affects individuals [8], for the
most part, the major non-physical changes that ME/CFS patients commonly must endure include
learning how to cope with psychosocial impairment related to the family structure, a loss of self, and a
reduced social network [10,19–22].

As such, this review aims to explore these psychosocial implications as they relate to ME/CFS
in adolescence and adulthood, as well as to highlight its impact on the caregivers and parents of
patients/children with ME/CFS. In doing so, a predominant focus on the lonely, alienating, and
isolating features of this illness is explored. It is important to note that though some researchers
have found themes of loneliness when investigating persons with ME/CFS (e.g., [10,21–24]), the
consequences of loneliness as it pertains exclusively to ME/CFS have not been studied. Additionally,
while some researchers have found themes of loneliness in their research (e.g., [10]), the authors of
these studies were not interested in the variable of loneliness from the outset. Given that loneliness has
been observed to influence the expression of symptoms in chronic illness (e.g., having the ability to
exacerbate symptoms in chronic illnesses—a topic which is later explored in further detail), we wish to
attend to this omission in the literature.

Thus, through a narrative review, this paper attempts to address multiple issues. It first aims to
highlight the relevant psychosocial implications of ME/CFS; secondly, an overview of what loneliness
is, how it relates to chronic illness (and illness in general), and its stigmatized connotations is presented;
thirdly, this paper offers suggestions as to how to cope with loneliness stemming from and enhanced
by chronic illness. This is done in hopes of constructing a theoretical framework for future research
that wishes to bridge the gap in the literature between ME/CFS and loneliness.

2. Method

In making the assertion that no articles have directly investigated the impact of loneliness and
ME/CFS, we conducted search queries that looked for ME/CFS keywords (i.e., “ME/CFS,” “CFS/ME,”
“chronic fatigue syndrome,” and “myalgic encephalomyelitis”) and paired them with loneliness-related
keywords (we used the terms “loneliness,” “lonely,” “isolation,” “isolated,” “alone,” “alienating,”
and “alienation” as a possible pair to each of the ME/CFS keywords). Our search criteria, spanning
28 possible search queries, found no results on APA PsycNet, Google Scholar, and PubMed when
requiring that at least one of each keyword be in the title of an article (e.g., a search query through
google scholar was typed as the following: “allintitle: ME/CFS loneliness”). Next, we redid the search
queries but, instead of requiring that a loneliness-related keyword be in the title, we changed this
criterion to allow these words to appear anywhere in the abstract or in the body of an article.

Over 400 articles were researched. Of this, 137 studies were appropriate for our topics and were
thus utilized. These articles mainly consisted of primary studies and textbooks; however, they also
included literature reviews, meta-analyses, systematic-analyses, research instruments, and annual
reviews. The search criteria were filtered between the years 1967 and 2020; however, a predominant
emphasis was placed on articles within the last 10 years (of the total 137 studies, 18 dated between
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1967 and 1999; 20 dated between 2000 and 2005; 23 dated between 2005 and 2009; 32 dated between
2010 and 2014, and 40 dated between 2015 and 2020).

3. Results

3.1. Psychosocial Factors of ME/CFS

The presence of chronic pain can have devastating effects on one’s psychosocial functioning. In fact,
when it comes to chronic pain, some researchers consider the accompanying psychosocial distress to
be so severe in magnitude that they advocate for a dual-diagnosis—one that includes a component
on pain severity while also emphasizing the debilitating function of one’s social environment [25].
As Skelly and Walker [25] indicated, such a diagnosis would allow for the healthcare field to truly
acknowledge “the way pain affects people’s lives, how they adjust to this, and how it affects their
behavior” (p. 253).

For example, depression and anxiety are almost always comorbid in the presence of
ME/CFS [26,27]—so much so that some researchers postulate that the term “comorbid” does provide
an accurate picture. For instance, Maes’ [28] review of the neural pathways affected by ME/CFS and
depression found that these two conditions do not exist independently of each other; instead, they are
manifestations of similar damaged neural pathways. Thus, rather than using the term “comorbid,”
Maes [28] advocates for the identification of ME/CFS and depression as “co-associated” disorders.
This linguistic distinction, though small, may benefit the ME/CFS community through earlier mental
health intervention, as healthcare professionals would be vigilant of depression from the outset
of diagnosis.

3.1.1. How ME/CFS Affects Sufferer’s Mental Health

A common reason why mental health issues are high with patients with ME/CFS is the frequent
observance of kinesiophobia (i.e., a fear of movement, [29,30], which may cause withdrawal and
isolation from one’s social circle due to the strenuous efforts of displacing oneself. Another common
observance in ME/CFS individuals, which is devastating in tandem with kinesiophobia, is the act of
catastrophizing [31,32].

Catastrophizing, defined as the general tendency to assume that the worst-case scenario will
happen, presents challenges for the overly cautious ME/CFS sufferer. Pessimism, a fear of movement,
and an intense irrational fear of expecting the worst to occur leads these individuals to isolate in an
attempt to protect themselves from potentially negative exposure. However, this approach to confine
and stay away from social and recreational pursuits is counterproductive; in fact, studies investigating
the implications of social deprivation have shown that it instead increases pain perception [33,34].
Thus, kinesiophobia and catastrophizing may create a sort of negative feedback loop where an
individual, wishing to mitigate symptoms, stays at home to “protect” themselves, only to have
significant distress and an increase in pain.

While these issues may universally impact individuals with ME/CFS, the age-onset produces
additional distinct circumstances that can affect psychosocial well-being in common ways. This is
also true for caregivers of family members and patients of ME/CFS. As such, we devote the following
section to explore further the different variations of ME/CFS’ psychosocial impairments and stressors.

3.1.2. Psychosocial Implications of ME/CFS during Adolescence

While likely underestimated due to a lack of understanding and testing for ME/CFS, the prevalence
of this diagnosis amongst teenagers varies between 0.11 and 1.9% [35,36]. Youth diagnosed with a
chronic illness that damages the central nervous system (as ME/CFS has been observed to do [4]) are
40% at risk of a psychosocial impairment of some sort [37]. Additionally, compared to non-ME/CFS
adolescents, teenagers battling this illness have shown disturbing social and emotional development,
higher rates of depression, and a host of other negative implications related to school absenteeism [35].
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Regarding school absenteeism, one study that included a sample of 81 adolescents with ME/CFS
found that 45% percent of participants had missed a minimum of 50% of school during the previous six
months. Such significant absenteeism lends itself to missed opportunities to develop peer relationships
and social competence, future work-relevant skills (e.g., resilience and persistence), and academic
and language development [38]. To make matters worse, the time missed from school does not even
allow for optimal therapy to be had for these adolescents. For example, a study from the University of
Bristol [39] found that only 10% of adolescents report having access to a specialist, and as much 94% of
students report being disbelieved when disclosing their symptoms to health care professionals and
school staffmembers.

Prolonged absence from school can also enhance a child’s feelings of isolation due to reductions
in networking and participation in sports and other social events [40]. Adolescents are also especially
prone to body distortion, and chronic illness can heavily disrupt body image. As Vitulano [40] states,
“ . . . bodily changes, and treatment requirements are nagging reminders that they are ‘different and
damaged’ in some way” (p. 587), further impairing social involvement, acceptance, and self-esteem.

It is not surprising then that ME/CFS during adolescence is associated with a substantial loss of
self. To illustrate, we would like to draw attention to Parslow et al.’s [21] study, one of the first major
systematic reviews and meta-ethnographies of the ME/CFS qualitative literature during adolescence.
Their findings indicated (after translating and coding 10 studies and 82 participants’ quotes on feelings
of the syndrome) that the disruption and loss of self, alongside pain and social disturbances, was the
most frequently emergent construct in the investigations reviewed. To further illustrate this, adolescents
with ME/CFS were found to place their identities on their bodies; upon learning that their newfangled
bodies limited their ability to behave as they used to, self-esteem and confidence, along with a loss of
self, were negatively affected [10].

A loss in self may also be in part explained by the results of Winger et al.’s [22] qualitative study
that found adolescents with ME/CFS attach significance to attending school and hang-outs with friends.
When deprived of these events, the adolescent questions the meaning of life. Results from this study
also found overwhelming feelings of loneliness and feelings of “sadness and guilt related to being a
burden on one’s family” [22] (p. 2652).

Lastly, sibling rivalry was also observed to be an issue for adolescents with ME/CFS.
More specifically, enviousness and abandonment are felt when siblings of ME/CFS sufferers go
outside the home and live the otherwise “normal” adolescent experiences. Wiliams-Wilson’s [10] wrote
about the effects of the illness, as experienced by Lisa, one of the participants: “Lisa believes that her
having CFS has had a detrimental effect on her relationship with her sister; they argue frequently and
are jealous of each other, they do not spend a lot of time together as her sister is either at school or the
stables. Lisa mentions that she and her sister are jealous of each other, which is a point raised by other
participants in the study” [10] (p. 200).

3.1.3. Psychosocial Implications of ME/CFS during Adulthood

Chronic illnesses, in general, significantly affect one’s psyche. As Kiliçkaya and Karakaş [41] stated,
“it is known that medical and psychosocial problems in chronic diseases cause negative emotions such
as anger, distress, and unhappiness and that patients who have chronic illness feel loneliness. Hospital
stays, taking medication, physical and social loss of function, economic setbacks, a changing body,
and uneasiness in social relationships are factors that affect loneliness” (p. 486).

According to the World Health Organization’s investigation in 15 centers across the Americas,
Europe, Asia, and Africa, chronic and persistent pain affects 22% of the population globally [42,43].
Of the affected population dealing with severe chronic illnesses such as ME/CFS, independence
and autonomy are greatly impacted causing individuals, well into adulthood, to have an increased
dependence on older siblings, parents, and/or caregivers for everyday functioning [40,44]. Subsequently,
many adult sufferers are left with many unpleasant uncertainties when envisioning the future.
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For instance, patient testimonials reveal that a common concern for these adults includes fears of
starting a family [25] (p. 189), which may develop into severe psychological trauma.

Economic setbacks and financial strain are further distressing side-effects for adults with ME/CFS.
Many sufferers of the disorder are left too debilitated to travel to their office or work full-time, leaving
them to seek fewer demanding jobs (with less pay) as a result [6]. Furthermore, in countries where
patients have to pay for their medical bills (e.g., the United States), ME/CFS sufferers are expected to
pay significant annual expenses related to treatment [45], leaving some with the illness to constantly
worry and ruminate over how to clear any financial deficits. Thus, it is no wonder why a large body of
literature reflects on the overall quality of life being significantly impacted as a result of ME/CFS [46].

This well-being is also affected by the disruptions caused to the overall routine of the ME/CFS
sufferers. For instance, besides work and social habits, individual habits and the ability to partake
in hobbies and recreational activities are also greatly impaired. To illustrate, Schweitzer et al. [47]
found through a sample of 47 ME/CFS patients that 100% of respondents reported reduced recreational
activities and 70% were forced to discontinue all physically active pastimes.

3.1.4. Caring for Someone with ME/CFS

Due to the disabling nature of ME/CFS, there is often a need to heavily rely on someone to look
after and help individuals dealing with this disorder [19]. The duties of caregivers and caretakers
are often numerous in scope; as [48] Girgis et al. describe it, caring for people with a chronic illness
includes, but is not limited to, assistance with “mobility, transportation, communication, housework,
management and coordination of medical care, . . . emotional support, assisting with personal care,
organizing appointments, social services, assistance with social activities, . . . and managing finances”
(p. 197).

As a result, and independent of whether this role is fulfilled primarily by a loved one or by a health
care professional, looking after and caring for individuals with ME/CFS can also produce significant
psychosocial maladjustment for the caregivers/caretakers themselves. One study that focused on
tracking family caregivers found that, on average, caregivers spend 13 hours per day assisting family
members with ME/CFS, and this profoundly affected sleep, work and study time, leisure time, and
mood [49]. Furthermore, this same study found that 63% of family caregivers described feeling
depressed as the main stressor endured as a result of looking after someone with ME/CFS [49].

This emotional toll can also be expressed in different ways. For example, Catchpole and Garip [19]
found that parents often face skepticism and disbelief by their social circles (i.e., individuals outside
the immediate family, such as friends and colleagues), causing them to withdraw from these networks
and experience increased isolation as a result. This behavior was rationalized to be a common coping
mechanism for caregivers as their isolation effectively shielded them from the possibility of this type
of criticism.

Additionally, both parental caregivers and professional caretakers reportedly endured significant
mental health problems as a result of caring for ME/CFS suffers, and, even worse, this mental health
burden was also related to a reduced ability to effectively care for the persons with ME/CFS [20,50].

Parents also experience role ambiguity when tending to children with ME/CFS, as the illness
is said to create some confusion on how to approach the parent-child dynamic, which can lead to a
strained relationship. This was reasoned to be due to the illness creating reduced opportunities to
enjoy shared activities that otherwise promote bonding experiences and allow the parent and child to
relate to each other [19]. Another example of this occurs when the amount of missed school starts to
accumulate—since parents often homeschool their children in these instances and assume the role of
teacher, the parent-child relationship may be affected due to the frustrations inherent in coursework
and homeschooling [10].

Related to household tensions, Missen et al. [20], tracking 28 mothers of children with ME/CFS,
also found marital tensions and problems within the marriage related to the disorder as the theme
that was the “broadest and most widely discussed” (p. 5). Perhaps contributing to marital tensions,
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feelings of grief are also felt in ME/CFS households. Put powerfully, and somewhat pessimistically,
parental caregivers “mourned the perceived loss of their child’s future” [19] (p. 5).

Another source of stress related to a child’s diagnosis with ME/CFS that we previously briefly
alluded to, and is otherwise under-discussed in the literature, is sibling rivalry. Earlier, we explained
this from the point of view of the adolescent sufferers. However, the siblings of sufferers also experience
significant angst as a result of a diagnosis of ME/CFS in the household, and parents have been said to
often ruminate about the impact this has on the siblings of the child sufferer [20]. For example, as one
parent testimonial revealed in Missen et al.’s [20] study, “The main thing I worry about is [little sister]
because she can’t now do the things that [child with ME/CFS] used to go out and do . . . unless I leave
[child with ME/CFS] at home. So, I feel guilt about leaving [child with ME/CFS] and going out having
a good time with [little sister]” (pp. 509–510). Additionally, the siblings themselves experience a wide
range of stressors. Houtzager et al. [51] observed that the siblings of chronically ill children sometimes
display even more emotional and behavioral turbulence than parents do during the initial adjustment
period (i.e., when a chronic illness diagnosis is first given), as they find themselves having to rapidly
cope with losses of attention and companionship from both the parents and the affected sibling.

In some situations, parents, after making sacrifices (e.g., reducing work hours and time spent with
friends) can also develop forms of anxiety as a result of long-term homebound treatment administered
to their child with ME/CFS. For example, Williams-Wilson [10] recounted, “one woman told me, outside
of an interview, that she had been confined to home for such a long time that she actually felt slightly
panicky on the rare occasions she visited a public place such as a supermarket, feeling overwhelmed
by the number of people and amount of noise, she described it as having become institutionalised.”
(pp. 252–253).

3.2. Loneliness

While the aforementioned psychosocial factors are numerous and greatly distressing, another
equally troubling psychosocial impairment that individuals with ME/CFS must deal with
exists—loneliness. Having so far provided a brief introduction to the ways in which this disorder may
manifest itself detrimentally, we now do the same with loneliness by providing a brief background as
to what it is, how it is expressed, and the stigma which is associated with it, before finally providing
information on how it can affect chronic illness.

Loneliness, unlike solitude, which will soon be described, involves excruciating physical and
mental suffering. Interestingly, we can find that the first thing that the biblical God named was
loneliness, which is found to be associated with numerous somatic, psychosomatic, and emotional
phenomena. Loneliness can be a reactive experience, that is aroused in response to a significant life
change or loss, or it could be an essential experience which stems from one’s infancy and is intertwined
in the individual’s personality [52]. Apparently, it was found that loneliness may have a significant
or even profound impact on the brain and can affect reasoning, memory, hormone homeostasis,
blood glucose levels, and one’s manner of addressing of physical and mental stresses and illnesses [53].

While various theories regarding loneliness have been advanced, several characteristics are
unmistakably part of that experience: while in solitude, we choose to be alone in order to do what
can be done only alone, e.g., reflecting, creating, sculpting, writing, taking a walk in the woods,
or communing with nature. Loneliness, in contrast, is painful, unwanted, and difficult to tolerate.
It thus motivates humans to seek meaning and connection. If we explore it from an evolutionary
perspective, we can notice the manner in which animals survive and thrive. They can do so only
when they are part of the herd, for the deer who lags behind will become lunch for the waiting lions.
Thus, like physical pain, loneliness has an important survival function even though it is unpleasant
(see also [54]).

Loneliness is an integral part of being human and is experienced in order to encourage us to
connect and remain part of the community. Loneliness is an experience that includes cognitions,
emotions, and behaviors that are mostly negative, turbulent, and unpleasant [55,56]. Loneliness
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is a universal experience; as a uniquely subjective experience, it results from a combination of the
individual’s personality, social changes, and one’s history. That history includes, of course, the various
experiences and illnesses with which one may have been afflicted [57].

We do not just require others for our survival and growth; we also particularly need the presence of
those who support us, whom we trust, and with whom we can interact, work together, and prosper [54].
Thus, the mere physical presence of others is insufficient.

As humans, we need to feel connected to significant others. In general, the prevailing view is that
being alone and perceiving oneself as unloved and uncared for will result in loneliness [58]. Research
is heightening our awareness that in the Western Hemisphere, today’s fast-paced and constantly
changing world where virtual reality can be seen as being on the brink of replacing the real one,
people have little time and no energy to invest the effort required for establishing a connection with
anyone beyond the narrow frame of their own hurried lives, living in and conforming to a culture
that rewards nothing but the individual acquisition of power and money [59]. Cacioppo et al. [58]
observed that “people are increasingly connected digitally, but the prevalence of loneliness (perceived
social isolation) also appears to be rising. From a prevalence estimated to be 11–17% in the 1970s
. . . loneliness has increased to over 40% in middle-aged and older adults . . . Over the past 40 years,
loneliness has also become more widespread overseas” (p. 238) and is linked to poor physical and
mental health outcomes.

At the time of this writing, COVID-19 has affected the entire globe, significantly changing the way
we live. Dunham [60] indicated that loneliness could negatively affect the health of the brain as well as
the immune system. This has also seemed to have been exacerbated by the confinement and lockdown.
For instance, Fallon et al. [61] found through studying a sample of 431 individuals with chronic pain
that they reported an increase in their pain perception and severity during the pandemic, which makes
reviewing the effects of loneliness on those afflicted with ME/CFS even more poignant at this time.

3.2.1. The Stigma of Loneliness

Most people are reluctant to admit, even to themselves, that they are lonely. Though we may
geographically alone, feel unimportant, and unloved, people seem ashamed to acknowledge, let alone
admit, that they are lonely. That is a consequence of the Western culture’s dictate that loneliness is a
sign of weakness that should not affect “normal,” “healthy,” and “strong” people [62]. This denial does
not eliminate loneliness; it simply conceals it from the world while we still hurt and feel alienated at
times [63]. The increased use of drugs and alcohol, the purchasing and consumption of pornographic
material, the very many calls to distress hotlines, and the rise in the number of suicides were found by
research to be a consequence of the pain of loneliness that is not talked about and is not addressed.
We can also see the footprints of loneliness in the increased number of divorces and religious fads.
There is, clearly, a stigma to being lonely [64].

3.2.2. Loneliness and Illness

Boehm [65] pointed to the connection of our emotional well-being, our thoughts, emotions,
and behaviors to our well-being (see also [66]):

“Individuals who are satisfied with their lives and who experience frequent positive emotions—that
is, individuals with high levels of subjective well-being . . . —not only feel good but may also have
reduced risk for developing coronary heart disease . . . subjective well-being may buffer against the
harmful health consequences of stress and exert direct influence on bodily systems or may motivate
healthy behavior” (p. 1).

Modern medical science has been obsessed with death, which is a clear “enemy” in medical eyes,
and, thus, medical research aims to eradicate the diseases that cause it [67]. Primary-care physicians
consequently focus on the care of the patient and many times are not fully aware of the person who
has the disease.
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Illness is stressful and often frightening—even more to those who are physically disabled,
immobile, or are close to the end of their journey on earth. Illness, in general, is a major stressor in
one’s life [68]. Fatigue, pain, or, in severe cases, immobility results in the body being in a continuous
state of stress. Such a situation leads to hospitalization and may cause a wide range of short-term and
long-term negative effects experienced by the patient [69]. In general, physical suffering and distress
plunge the body into a state of continuous stress that may be exacerbated by the patients’ negative
psychological states. Such negative psychological states compound the patient’s stress and may result
in a perception that one’s life is under threat, further suggesting that the illness is an uncontrollable or
even unpredictable part of one’s life [70].

Stress, including separation, loss, and feelings of hopelessness are known to compromise the
immune system and can reduce the body’s efficacy in fighting illness. Health deterioration is,
thus, most probable in persons with already compromised immune functioning [71]. Loneliness,
which is associated with a wide range of health problems, is linked to heightened morbidity and
mortality. A positive correlation was found between social isolation and mortality [72]; a report in
Australia by The National Heart Foundation reported strong evidence that social isolation contributes
to coronary heart disease [73]. Loneliness has also been implicated in a lower level of quality of life [74].

The chronically lonely display negative mood, tend to withdraw socially, lack trust in others,
and often are dissatisfied with their relationships [75]. Those with high loneliness tend to have poorer
T-lymphocyte responses and show potentially harmful changes in natural killer cell activity [76].
Natural killer cells have a role in some cancers and inflammatory responses that have been observed in
vascular disease [77].

3.2.3. Illness Conceptualization

This section provides a brief overview of how people conceptualize illness as it may clarify
our understanding of why loneliness is such an influential experience in the progression of illness.
As Leventhal et al. [78] found, the following components relate to illness conceptualization.

The disease’s identity and label significantly influence patient behavior. For example, chest pain
may be labeled “heartburn” and that will cause a very different behavioral reaction than the one labeled
“heart attack.” Similarly, when the illness indicates a minor physical problem, we can expect that less
emotional arousal will be experienced than if it is of a more serious nature.

Diagnosis may not always concur with timelines. For instance, people diagnosed with hypertension
may view it as acute (although it is a chronic condition), and that has a direct effect on how much they
adhere to treatment because it significantly differs from the way they may address chronic illness.

After diagnosis, we search for the cause of the problem. The cause may intimate that we need to
seek treatment for it and, moreover, may influence the degree of our compliance with instructions
given by a healthcare professional. For instance, pain in our leg that resulted from a fall would generate
a completely different reaction than if it was found to indicate bone cancer.

The consequences of the disease form the next component. For instance, cancer may be viewed as
a death sentence and result in the patient feeling hopeless and consequently failing to seek active and
lifesaving treatment.

The degree of controlling the disease is the final component. If patients perceive that the situation
is beyond hope, they may not seek treatment. However, if they believe that the treatment can help or
even cure them, they will actively and even aggressively seek to achieve healing.

Research has also shown that stronger immune systems are positively associated with stronger
social support systems [79,80], whereas people who have fewer social ties are more susceptible to
illnesses [71]. Those with a solid social support network commonly cope better with stress and chronic
pain [81], have better health, and have lower rates of mortality [82]. The nature of people’s connection
to the community, and their perceptions of those relationships, significantly affect their physical and
mental health [58].
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What is even more staggering is that social isolation and loneliness rivaled cigarette smoking,
high blood pressure, obesity, and a sedentary lifestyle as related to illnesses. Research has found a
positive correlation between social support and health. Conversely, the opposite is also true. That is,
those with the fewest social ties are up to four times more likely to die from illness and disease than
those who had a good support system [54,81].

Segrin et al. [83] suggested that the lonely are less prone to behave in a health-promoting way,
partly since they are not supported by others to adhere to a healthier lifestyle, which end up further
increasing their chances to suffer from health problems [84]. Stress lowers the efficiency of the immune
system, and loneliness can be a major stressor and contribute to ill health [85].

In sum, social relations seem able to protect us against the ill effects of stress, and those who lack
social support end up with a greater allostatic load [83]. Loneliness may not only bring about illness,
but it is known to corrupt the recuperative process [83,85].

3.2.4. Loneliness, Chronic Illness and Pain

Chronic pain is quite pervasive and is estimated to affect 36%, or about 120 million individuals,
in the United States [43,86]. Morrissey [87], focusing on the illness and suffering of older adults,
highlighted the negative effect chronic pain has on the quality of life of all sufferers and highlighting
how this causes a focus in attention on the losses that come as a result of chronic illness or pain.
Pain also affects our psychological well-being by making us focus on persistent thoughts and irrational
beliefs (such as the earlier mentioned kinesiophobia) related to individual reactions to the experience
of pain or illness [88,89]. Recent research has indicated that expectations, mood, and behavioral
factors also affect chronic pain; this by itself can significantly affect a person’s close relationships
and social life [90]. Social isolation is also a major issue confronting chronic pain patients (Newton
et al., 2013 [91]) and, thus, a strong association between chronic illness and pain and loneliness, as well
as other emotions, has been found (e.g., [92,93])

Kool and Geenen [94] found, by comparing patients with fibromyalgia and rheumatic diseases,
that patients with fibromyalgia were lonelier than those afflicted with rheumatoid arthritis. The same
was found in a study on those with sickle cell disease [95]. High levels of social withdrawal and isolation
were found in patients with neuropathic pain as they reported much social withdrawal and consequent
isolation, and this, naturally, had an effect on both the patients and their spouses [96]. Loneliness was
a major risk factor for the development of fatigue and depression in those patients [97], and social
support and involvement have been found to be positively related to coping with pain [98,99].

Intrafamilial relationships can be a major source of personal resourcefulness for patients with
chronic illnesses or pain. Family constellation can significantly impact the trajectory of chronic
illness [100]. Research has repeatedly demonstrated a robust directional effect of loneliness on physical
health across the lifespan [101].

Chronic illness may cause a loss of friends or family members and may thus intensify the loneliness
that the ill person already experiences [102]. Loneliness is reported by patients who are forced to
focus on their illness while the rest of the world, their family, and friends continue with their daily
living [103]. “Individuals with high versus low chronic interpersonal stress were especially vulnerable
to the negative effects of episodes of loneliness, showing greater loneliness-induced increases in cortisol
. . . Beyond its physiological effects, one day’s increase in loneliness has been associated with increases
in the next day’s symptoms, including exhaustion and fatigue, over and above the influence of the prior
day’s depressed affect and sleep duration” [104] (pp. 929–930). Further, Wolf and Davis [100] asserted
that physical pain and perceived social exclusion (which we term loneliness) activate brain circuits in
the central nervous system where there may be a “pain signature” that is interestingly activated by
either a physical or social stimuli [105].

ME/CFS sufferers experience profound fatigue, exhaustion, the loss of muscle power,
pain, joint tenderness, and cognitive dysfunction. In addition, these stressful symptoms cause
headaches, sore throats, a loss of concentration, and short-term memory loss [106]. It is quite clear that
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being riddled with such symptoms for a lengthy period of time would make socializing, interpersonal
connection, and remaining connected to others problematic and would most often require a termination
of those relationships. Everyday activities become burdensome for people with ME/CFS. They often
lose the ability to keep up with a conversation since they experience extreme trouble focusing on what
the other person is saying and, moreover, processing the meaning of the words. ME/CFS patients have
trouble not only processing information but also retaining it. Memory loss, particularly short-term
memory loss, is another common cognitive complication of ME/CFS. Sufferers forget people’s names,
and that makes relating to them that much more difficult [107].

3.3. Coping with ME/CFS Induced Loneliness

As Biordi [108] pointed out, social isolation is a major aspect of chronic illness due to its significant
impact on the patient and his or her support network. A variety of interventions, from high-touch and
no-technology to low-touch and high technology use, have been suggested and tried. Here, we review
a number of the main ones.

3.3.1. The Power of Empathy

Bharadvaj [109] rightfully observed that any chronic disabling condition (and especially ME/CFS)
can make a person feel challenged, anxious, or even hopeless; all of which are closely related to
energy levels and healthy functioning of the immune and neuroendocrine systems. Low energy levels
may cause the suppression of the immune system and the imbalance of the hormonal pathways.
Consequently, Bharadvaj [19] observed a strong association between ME/CFS and mental health
issues. He concluded by suggesting that “perhaps the best support a healthcare provider can offer
is empathy and understanding to an individual suffering from ME/CFS. From a place of trust and
rapport between doctor and patient, communication can begin about diagnostic testing, therapeutic
options, and follow-up care. Just as important is the individual’s desire and hope in achieving wellness
through lifestyle changes, psychological support, natural medicines, and anything else needed for the
evolution in their health” (p. 92).

3.3.2. Keeping in Contact with the Outside World

Feeling isolated can be a very common problem for people with ME/CFS. Being socially connected
is a basic human need. Being ill may not allow one to get together with friends, but, as suggested
by Campling and Sharpe [26], one can socialize in a different way. For instance, instead of going
out, you may wish to invite some friends to your home for a meal you ordered or prepared yourself.
When one is struggling with illness, some friends drop away as they cannot cope with that person’s
illness. Making new social contacts and replacing those friends can address that problem, and leave
the patient connected with the outside community.

3.3.3. Peer Counseling

Whether it is informal in structure or more formal, initiated, and supported by the professional
healthcare worker, Riegel and Carlson [110] suggested that peer counseling can be quite effective and
helpful. For instance, a telephone hotline can be set up at a clinic that helped peers befriend each other
and enable them to provide emotional support and active listening over the phone. A peer counselor
volunteer may also be able to visit clients at home or in institutions and offer more social contact.
Peers can also provide a wealth of information on ways to connect with resources such as assisted
transportation, volunteers, friendly or financial aid [111]. This may also take form in the presence of
support groups.
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3.3.4. Support Groups

A multitude of support and self-help groups exist for people in the general population, as well
for those struggling with a debilitating illness. Research has indicated that support groups are very
effective in meeting patients’ social needs by allowing them to exchange information, offer mutual
support, learn of ways to cope with what they are going through, and ease their physical and emotional
pain [108,112,113]. The internet can direct the person to sites related to the chronic illness that he is
battling, and some associations have both national and local support groups according to not only to
the patient’s illness but also their locations and ability to be mobile.

In addition, there may be ME/CFS support groups that are within reach of the patient where
someone can get support and share their personalized experience on what it is to live with ME/CFS
to the differently abled crowd. As we learn now, socializing does not have to happen face to face.
Pen pals, friends, and telephone contacts can be very uplifting, as can emails, Facebook messages,
etc. [114]. Brigden et al. [115] studied how adolescents coped with ME/CFS and noted that since the
social connection was so important to them, they relied on the internet to connect to others and created
a “community” of those suffering from the same illness, easing their isolation. They stated that in
general, “the online world was less demanding and more flexible than offline relationships, especially
in the context of a disabling and fluctuating illness” (p. 4) Additionally, one of their participants
remarked that “It’s just the support knowing that at any time during the day if I’m having a bad day I
can literally go on and I know immediately I’ll have support” (p. 4). Thus, it is suggested that whoever
can gain access to the internet (and not just adolescents) may benefit similarly.

Some support groups may also be beneficial by offering physical activity. For example, Broadbent
et al. [116] studied the use of aquatic exercise classes with ME/CFS patients for five weeks, offered in a
biweekly manner. Besides the aerobic benefits, the results indicated that participants felt reduced social
isolation and felt supported by their ME/CFS peers and exercise instructors, resulting in a reduction of
pain, fatigue, and anxiety levels during post-treatment interviews [116].

3.3.5. Solitude

A person’s choice to seek solitude is healthy. When it is chosen voluntarily, solitude is used for
reflecting, centering, feeling spiritually connected, and finding inner peace and strength [117]. Solitude
allows us to take a respite from everyday stresses, stimuli, and demands, and it also affords a better
understanding of who we are, what do we want, and possibly how to get it [52]. ME/CFS sufferers
may therefore benefit from a perspective shift on the extra time they have to themselves when being
home-bound or otherwise away from their regular duties. Emphasizing personal growth may make
these long bouts of aloneness more tolerable.

3.3.6. A Cognitive-Behavioral Approach to Illness

Campling and Sharpe [26] opined that ME/CFS patients who take control of their situation and
actively attempt to help themselves are better able to overcome the emotional toll of their illness. On the
other hand, those who believe that their symptoms are very severe, are caused by factors outside of
themselves, and that they are “helpless” seem to be associated with greater disability. People relate to
and are influenced by the people about them. While the research relating to this approach to coping
is limited, we know that these social factors influence the degree to which an ill person struggles
with ME/CFS.

Campling and Sharpe [26] indicated that pain which ME/CFS patients suffer from is made worse
by muscle tension and, at times, is even caused by it. Consequently, they suggested that learning deep
muscle relaxation may help reduce tension and ease the pain. They added that changing the way
patients think and adopting a positive outlook will affect not only their mood and behavior but also
their physiological state. They observed that “persistently inaccurate thinking can lead to poor coping
and to bad effects on emotion, behavior, and bodily state. For instance, if a person constantly worries
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that things will go wrong, they will be chronically anxious, tend to avoid doing things, and be in a
physiological state of tension and arousal” (p. 166). That will, in turn, affect the illness trajectory and
their chances to recover. That may also influence them when they contemplate seeking treatment and
their choice of preferred intervention, and it may further affect their nervous and immune systems.

To wit, we would like to re-emphasize the study by Fallon et al., [61] that was conducted in the
midst of the COVID-19 lockdown in the UK (mid-April to early May 2020), where it was found that
people with chronic pain reported self-perceived increases in levels of pain severity compared to the
period before lockdown. The lockdown affected them more adversely than it affected the general
population. They also reported greater increases in anxiety and depression, increased loneliness,
and reduced levels of physical exercise. Evidently, the way the mind perceives one’s illness is a key
contributor to that individual’s phenomenological experiences.

As such, Campling and Sharpe [26]) recommend cognitive behavioral therapy (CBT) to examine
one’s thoughts, enhance rational thinking, and encourage positive and proactive cognitions which
will usher similarly proactive behaviors. “Does CBT work for people with ME/CFS? [they asked].
Yes, it does seem to help. It is not a cure, but research including a number of clinical trials in different
centers has shown that about two-thirds of patients who take part in such a program are able to do
more and feel better” (p. 169).

3.3.7. Religion

Research suggests that people rely on religion, spirituality, and faith to cope with illness and
loneliness [118]. A study by Han and Richardson [119] identified spirituality as a coping strategy used
to lessen loneliness in their sample of homebound elders. Religion was also found by Rokach [52] to
assist in coping with loneliness in his research of both ill and non-ill samples. Being part of a religious
community, as well as relying on one’s faith that a higher power is overlooking one’s life and suffering,
was shown to ease suffering and help cope with loneliness.

3.3.8. Spirituality

Spirituality is known to be a source of strength for many people. As we clarified previously,
spirituality and religiosity are not the same. Spirituality can be experienced regardless of a person’s
religious beliefs. Spirituality can promote the client’s feelings of control, self-esteem, meaning,
and purpose in life. Nurses, with compassionate listening and sharing, when accompanying the ill can
teach and enhance spirituality in the patient. Among the practices that may enhance spirituality are
meditation, reading, yoga, tai chi, pet therapy, journaling, listening to relaxing and pleasant music,
and repeating a mantra [117,120].

Spirituality achieved through mindfulness and meditation-based practices may also prove
beneficial. For example, Boellingus et al. [121] found that mindfulness-based interventions and
loving-kindness meditation can produce increases in self-compassion. In turn, self-compassion
was seen to correlate to better day-to-day functioning in chronically ill patients. More specifically,
its presence decreased pain perception and depression symptoms and increased work and social
adjustment [122].

While spirituality can both mean and be achieved in different ways from individual to individual
(e.g., meditation, mindfulness, and acts of gratitude), the main core aiding agent from these acts,
besides the ability to relax, is the ensuing feeling of control. As Friedberg [6] stated, “studies on coping
in ME/CFS and FM have found that a sense of control over symptoms consistently predicts better
functioning, regardless of limitations or disabilities.” (p. 38) (see [123,124]).

3.3.9. Health Care Providers Therapeutic Use of Self

In an article directed at healthcare professionals, Holley [117] suggested that nurses can be a
major source of social support in their patients’ lives. Nurses are commonly perceived as trustworthy,
compassionate, and knowledgeable, and they may even serve as confidants in many cases since they
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may be proficient in active listening. Even if the nurse cannot increase the patient’s social circle, he or
she can provide caring, genuineness, and high-quality contact. Biordi [108] highlighted the authentic
intimacy a patient and nurse can share and pointed out that their relationship may be a powerful
one. Validating a patient’s importance as a human being, Biordi [108] suggested, can be as simple as
stopping, making eye contact, and gently squeezing his or her hand.

As a way of summarizing the literature discussed thus far, Figure 1 provides a graphical
recapitulation of the way ME/CFS and loneliness may interact through the different coping mechanisms
and through the previously mentioned exacerbating effects.

 

Figure 1. The interaction between ME/CFS and loneliness. [26,52,71,75,91,97,100,104,109–113,117,118,120].

4. Discussion

4.1. Summary

To reiterate, chronic illnesses that affect the central nervous system such as ME/CFS does produce
psychosocial impairment in 40% of individuals [37]. Though this impairment varies from individual to
individual, the age at which sufferers deal with the illness dictates broader and commonly reported
themes. For example, adolescents plagued with this disorder miss significant amounts of schooling,
which impedes social functioning and future career development skills and can lead to a loss of identity,
all of which make young ME/CFS individuals question the meaning of life.

Additionally, a family who receives a diagnosis of ME/CFS for one of its members may experience
disruptions of the family dynamic including sibling jealousies and rivalries, guilt, and, strained
parent-child relationships resulting from parents and children needing to step into differing roles when
assisting (e.g., a parent taking on the role of teacher when homeschooling or a child taking on the role
of a parental figure when advising recommendations on what not to do). ME/CFS suffers who are
single with no guardians and no dependents also have their own shares of concerns that they must deal
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with. This includes rumination and stress related to the financial impact of the disorder (e.g., the loss
of work and the cost of treatment), fear about being unable to live a normal life and start a family, and
decreased autonomy and an increase in reliance on a caregiver. Furthermore, the stigmatization of this
illness results in dismissiveness and skepticism from peers, from authority figures (e.g., teachers and
employers), and sometimes even from family members.

Concerning loneliness, the main focus of this article, we have provided a brief explanation of
what loneliness is, how it may result in distress, unhealthy coping behaviors, and how it relates to
chronic illness. In doing so, we have highlighted Leventhal et al.’s [78] study, which showed how
one’s conceptualization of illness—e.g., the labeling of the illness and the perception of it, control over
how one feels about it, expected consequences, and level of hopefulness—can greatly aid or vastly
worsen one’s experience with their illness. Several coping strategies that caregivers and sufferers of
ME/CFS may benefit from were also mentioned, including empathetic behaviors, the attempt to stay in
touch with the outside world, peer counseling, support groups, solitude, and the cognitive-behavior
approach to how to think about the illness. Additionally, we emphasized the important role healthcare
professionals can have with their patients and spoke about the power of spirituality and religiousness
as a buffer to ME/CFS-induced loneliness.

4.2. Future Directions

As we previously mentioned at the beginning of this article, there is a lack of investigation
surrounding loneliness and how it affects individuals with ME/CFS. As such, we would like to raise
some questions that would be of interest and offer insights into conducting research studies with
this population.

Questions that glaringly present themselves are: can adequately managed and prolonged exposure
to social support networks mitigate symptoms of pain in ME/CFS patients? Additionally, would being
in a support group amongst other ME/CFS individuals offer the same buffers to loneliness non-ME/CFS
groups? Might these effects be observable via online support groups (e.g., Zoom, Skype, etc.) and
would they produce similar outcomes as in-person groups?

The length of illness and how it relates to loneliness are also of interest. For example, since ME/CFS
symptoms are present for a minimum of six months and up to, in some cases, more than two years [21],
a longitudinal study that tracks loneliness and how one perceives their diagnosis of ME/CFS (including
pain, irritability, feelings of control) would be of great interest and could afford insight on whether or
not lesser amounts of loneliness translate to a shorter length of pronounced distress faced by the illness.
A specific look at personality traits, such as extraversion and introversion, and questionnaires related
to perceptions of joy derived from outings, past job experiences/hobby enjoyment (e.g., Quality of
Life Enjoyment and Satisfaction Questionnaire [125], The Minnesota Satisfaction Questionnaire [126],
etc.) should also be noted and looked at for further perspectives on illness perception. For example,
Davey et al. [122] found that individuals who ranked higher on openness to experience were more
accepting of their own inner experiences dealing with chronic illness, resulting in significantly lower
pain perception.

Additionally, while difficult, it would be fruitful to sample a comprehensive sample that includes
many different cultures and/or backgrounds. Since different cultures are affected and tend to view
loneliness differently [127–129], it would be interesting to observe if and how these cultural differences
fare with respect to coping with ME/CFS. Answers to these questions would undoubtedly result in
better treatment protocols and healthcare expectations.

5. Conclusions

Considering that loneliness, its accompanying stigma, and illness conceptualization have a
devastating impact in exacerbating chronic illness, we deem the current lack of investigation between
loneliness and ME/CFS a major omission in the ME/CFS literature. In closing, we wish to end this
article on a quote from Williams-Wilson [10], a researcher who suffers from ME/CFS herself and who
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investigated the qualitative experiences of adolescents with ME/CFS; drawing from one of the emergent
themes of her study, and her personal experiences, she remarked, “finding other people in the same
situation as you, with the same struggles and daily trials makes one feel less alone and different from
the rest of the world; it provides a sense of affinity and justification and helps alleviate feelings of
isolation and loneliness.” (p. 317). It is thus a healthcare imperative that we take the necessary steps to
study and demystify the illness’ alienating and isolating aspects so that those suffering with ME/CFS
can feel empowered and compassion from the medical community when dealing with the disorder.
Future research may explore the assistance that others, family members, friends, and the community at
large can offer those who are struggling with ME/CFS loneliness-related stress and emotional pain.
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Abstract: Children with ME/CFS who are severely ill are bedbound and homebound, and oftentimes
also wheelchair-dependent. Very seriously affected children are often too sick for doctor’s office
visits, let alone school attendance. The most recent data estimate that 2–5% of children may be
severely affected or bedridden. However, there is no recent research that confirms these numbers.
The severely ill receive little help from their schools, and are socially isolated. This article outlines
several suggestions for the type of education that students with ME/CFS should be receiving and
develops a preliminary sketch of the web of resources and emergent techniques necessary to achieve
these outcomes.

Keywords: chronic illness; housebound; chronic fatigue syndrome; myalgic encephalomyelitis;
severely ill

1. Article

Educators and clinicians focused on children suffering from mild-to-moderate ME/CFS
have made significant strides in the past decade in supporting chronically ill students in
achieving academic success. Classroom teachers and other education professionals are
increasingly designing effective Individual Educational Plans (IEPs), creating supportive
classroom learning environments, and modifying curricula to emphasize mastery over
completion [1]. Many treating physicians effectively collaborate with schools to unify
clinical and instructional best practices, becoming effective allies for students and fami-
lies [2,3]. Work remains to refine successful techniques and spread their implementation,
but a foundational template for educating children with ME/CFS has been achieved [4,5].

The same cannot be said regarding the education of children whose ME/CFS symp-
toms are so severe as to render them housebound and/or bedbound. Despite some-
times heroic measures by family members, caregivers, and visiting teachers, children
with ME/CFS often face spending years in social and intellectual isolation, devoid of
challenging cognitive stimulation or the opportunity to learn new skills and information.
Though estimates remain little more than guesses because bedbound students are rarely
disaggregated in reported statistics, it is likely that thousands of children, adolescents, and
young adults suffering from ME/CFS are essentially being “warehoused” in their own
bedrooms [6–8]. Pendergrast et al. [9] stated in a study of adult housebound patients with
ME/CFS that ”25% or more are confined to their homes (housebound) or completely bed-
bound.” Although, there are no studies outlining the percentages of children, it would not
surprise this author if the numbers were as high. This condition commands our attention
because there is evidence that children with ME/CFS can learn and lead far more enriched
lives whether or not they are physically capable of leaving their bedrooms. Innate human
dignity requires us to explore, develop, and execute strategies for alleviating this situation.

This article seeks to accomplish three modest goals:

(1). delineate the impact of severe pediatric ME/CFS on student learning, and how that
impact inherently limits the positive impact that even the most innovative K–12
educational programs can expect to achieve;
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(2). establish an initial foundation—in philosophical and process terms—for the type
of education that students with ME/CFS should be receiving, and the educational
outcomes to be expected; and

(3). develop a preliminary sketch of the web of resources and emergent techniques neces-
sary to achieve these outcomes.

2. The Impact of Severe ME/CFS on Student Learning and K–12 Educational Limitations

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is characterized
by profound, medically unexplained fatigue including a range of sleep, pain, cognitive,
neuroendocrine, and immune symptoms. Post-exertional malaise (the provocation of fa-
tigue by physical, cognitive, or orthostatic stress resulting in symptoms including cognitive
fogginess, headache, light-headedness, flu-like symptoms, and muscle aches) and persis-
tent generalized fatigue make school attendance irregular even in mild-to-moderate cases;
the most common feature of pediatric ME/CFS observable in the classroom is the array
of attention, concentration, and memory deficits known collectively as “Brain Fog” [10].
Children with ME/CFS often view school as a frustrating, painful experience, a situation
further complicated by symptom variability. Some students will have only mild symp-
toms requiring modest accommodations, while others will present with more severe and
debilitating symptoms. Children with moderate-to-extreme cases will be homebound
or bedbound, resulting in protracted or even permanent non-attendance at school [3,11].
Speight pointed out that the muscular, gastric, fatigue-based, neural, and cognitive symp-
toms in severe ME/CFS “can actually be worse than that suffered by patients with other
chronic conditions such as multiple sclerosis and cancer,” and that “abdominal pain may be
so severe as to interfere with nutrition, and in some cases are due to an added complication,
Mast Cell Activation Disorder” [12].

Mental health consequences are equally profound, as Boularzreg and Roach note, with
catastrophism, pessimism, depression, and isolation, leading to “a substantial loss of self”
because “adolescents with ME/CFS attach significance to attending school and hang-outs
with friends, [and] when deprived of these events, the adolescent questions the meaning of
life” [13]. As one bedbound patient noted:

“Imagine having the flu, being severely jet-lagged, and having not slept for two days
but without the sinus and lung congestion—that’s the closest I’ve found to a description of
what this illness is like, but it understates it. I lack mental clarity; I mix up words, and I
have memory problems and trouble focusing. I have an enormous need for sleep, which
never refreshes. There is an overwhelming, permanent, and intense malaise” [11].

A mother of two sons in their mid-twenties who have been homebound or bedbound
for a decade reports that they often cannot be upright in bed, and that severe light, sound,
and touch sensitivities restrict their use of computers. Their attention spans are often
limited to irregular intervals 20 min long, and while “their intellect is not impaired, the
[physical] resources available to apply that intellect are severely limited.”

American public schools are chronically ill-equipped to educate such children, ado-
lescents, and young adults [14,15]. Educators lack training for dealing with chronically ill
children in their classrooms, let alone those permanently isolated at home [16,17]. Home-
bound instruction is governed not by consistent national standards and best practices, but
by state statutes and school district policies. These often have time-consuming bureaucratic
requirements to qualify for services (sometimes mandating re-qualification every three
months); severely limiting both the availability of tutors (who may have no formal training
for teaching chronically ill children); and tie all education to the courses the student would
be taking were s/he actually attending school [18–20]. Additional barriers are imposed by
an unwillingness to extend deadlines; the expectation that services will be duration-limited
and focused on eventual “re-entry” into the regular classroom; and no responsibility for
providing educational services past age 21 [21]. Leaving aside nationally specific legal
requirements, similar situations pertain internationally; there is significant literature per-
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taining to these issues in Australia, the Czech Republic, India, New Zealand, Japan, Turkey,
across the European Union, and elsewhere [4,22–28].

3. Why Children with Severe ME/CFS Must Become Semi-Independent Lifelong Learners

Most innovations introduced to support the education of bedbound individuals
suffering from severe ME/CFS have been technology-based. Robotics are intended to
allow these students virtual access to live classrooms in a real-time, interactive three-
dimensional setting [29]. New kinds of bed tables or trays have been developed to allow
more comfortable access to computers. An increasingly broad array of fully online courses
has become available, with their use expanding beyond the original purpose of credit
recovery to what is often a default choice suggested for homebound students [30].

These innovations are intended as aides to making the existing patchwork system
function, rather than rethinking the philosophy, organization, and objectives of educating
bedbound students. They are sometimes perceived by school districts as comparatively
inexpensive and not requiring significant investments of staff or resources, and often lump
all bedbound students into a single category. A robotic telepresence is of extremely limited
usefulness to a child with ME/CFS whose working attention span for active learning exists
in irregularly spaced 20 min intervals, and who has enough issues with processing speed
without having to operate a complex interface while trying to pay attention to a lecture or
group activities. Many of the solutions to these issues are being pursued in hospitals, not
schools [31].

In fact, for decades, the most innovative work in educating bedbound students (and
older patients as well) has originated in hospitals providing long-term care rather than the
educational system. In 1942, Dr. Elena D. Gall of Hunter College established a continuing
education program at Goldwater Memorial Hospital in New York City, which had a
population of 1850 patients permanently confined to a hospital setting. Designed in 1937 by
architect Isadore Rosenfield, who “was as concerned with the careful design of a patient’s
bedside lamp as he was with the circulation patterns of the thousands of people who would
use the facility each day,” Goldwater Memorial embodied an “unwavering patient-centric
design approach” [32].

Gall theorized that the patients “are thinking, intelligent individuals who still function
on an intellectual level,” but that “agencies which offer continued education to interested
adults did not reach out to people who were to be hospital bound for many years.” She
created a continuing education program that was multigenerational, democratically run by
the patients themselves, and focused on lifelong learning rather than specifically tied to
credentialing within the public education system: “The patients, ranging from teenagers
to elderly people, meet every Friday night in one of the recreation rooms of the hospital.
Each year they themselves choose the area of interest for the term of study. One year
it was English literature, another time it was world affairs. This year they decided on
current events. They have their own roster of duly elected officers” [33,34]. This program
appears to have operated successfully until at least 1970, when Goldwater Memorial ceased
to be a research institution, but it had a long-term impact on hospital-based education.
When Goldwater Memorial closed in 2013 the range of educational programs transferred to
successor institutions included “community-based English as a Second Language programs,
General Educational Development training, higher education programs and vocational
services” [35].

Gall’s Goldwater Memorial program is a comprehensive model for the education
of bedbound individuals that provides a potential alternative to our current patchwork
approach. First and foremost, the model emphasizes supported lifelong learning based
on individual interest for personal growth as part of a total patient-care package, largely
decoupled from the credential and course-based emphasis of public education. Gall also
insisted on creating what we would currently call “a community of learners” as a critical
element [34]. This represents at the foundation a new pedagogical approach to educating
bedbound ME/CFS patients, especially when updated with new technological capacities;

327



Healthcare 2021, 9, 627

lessons from home-schooling for chronically ill children; advances in “gamification” of
curriculum and new language-learning strategies; and innovative approaches to designing
learning spaces for bedbound students.

Additionally, diverse elements outside American public education seem almost to
have been crafted toward Gall’s model, or a close variant. There is a robust body of research
on the “gamification of education,” with a significant subset focused on meeting the needs
of special needs children. Gamification, although it has been variously defined since the
first use of the term in 2008, generally refers to the practice of using elements of structure
and rewards from digital gaming to support students in solving problems and remaining
motivated, and experts constantly reiterate that “in gamification applications, students
need not have to have toys, electronic devices, etc., and not always play games in order
to learn” [36,37]. Materials presented via gamification are more likely to seamlessly meld
short-term and long-term rewards for mastery, and are significantly more adaptable to the
kinds of learning differences that chronically ill children (including those suffering from
ME/CFS) manifest than traditional online courses [38–40]. Some examples include Kahoot,
Quizizz, Quizlet and Gimkit. Transforming a classroom environment using gamification
elements can enhance student learning and increase student understanding of the subject
matter in a way that is enjoyable for students. For our bedbound and housebound patients,
this brings creativity, play and collaboration into their lives [41].

A second example addresses the criticality of establishing a learning community to
provide long-term psychosocial support for bedbound students. There is an understandable
tendency in American society—especially after a year spent dealing with the COVID-19
pandemic—to consider virtual support communities as the default option here. In the
Kohzikode district of the State of Kerala in India, however, education professionals are
exploring a different strategy, that of physically constructing “resource rooms” in the
houses of chronically bedbound students “to help differently abled bedridden students
develop social and other skills” [23]. Besides computers, these rooms may contain “an
FM radio, daily living aids, reading and writing materials, education and play materials,
therapy balls, therapeutic seats, coloring books, and crayons” [23].

What makes these home-learning resource centers particularly innovative is that they
are specifically linked to building social ties to a friendship peer group “from the school
where the differently abled child is enrolled. They interact with the child during weekends
or holidays to help them improve their skills. Resource teachers plan activities for the
children keeping in mind their physical and mental condition” [23]. This emphasis on
learning communities integrates well with new findings in regard to the impact of severe
ME/CFS on children’s sense of self, and the emerging use of a “social,” or constructivist,
approach to the teaching, assessment, and support of special needs students [13,42].

4. Moving forward to Enrich the Lives of Children Bedbound with Severe ME/CFS

In terms of education, bedbound children, adolescents, and young adults suffering
from severe ME/CFS currently exist in a lonely frontier at the borders of public educa-
tion, long-term care, psychotherapy, technological innovation, and communities too often
completely unaware of any obligation to citizens they never see. The problem is not that
we do not know enough about the requisite elements to enrich these young people’s lives
through education, but that there is currently no framework to coordinate and deploy
the knowledge, skills, supports, and technologies which already exist. Not only does the
model of best practices have to be built, but we—as a society—have to figure out who will
be responsible for enacting it.

There is reason to be hopeful, however. Slightly more than a decade ago we faced
a similar state of affairs in supporting children with mild-to-moderate cases of ME/CFS
to be educationally successful within the public schools. A broad coalition of researchers,
clinicians, educators, parents, and volunteers coalesced to address that challenge, and they
have made major progress. Students with ME/CFS increasingly find that schools are better
prepared to teach them on their own terms. That process began with a few educators
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raising the issue, followed by a national dialogue among the concerned parties. Despite the
loss of the Chronic Fatigue Syndrome Advisory Committee at the Department of Health
and Human Services, which coordinated many of those early discussions, there are today a
number of robust networks that cross disciplinary boundaries and are capable of initiating
such conversations.
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Abstract: We have developed a Europe-wide approach to investigating the economic impact of Myalgic
Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS), facilitating acquisition of information
on the economic burden of ME/CFS, and international comparisons of economic costs between
countries. The economic burden of ME/CFS in Europe appears large, with productivity losses
most significant, giving scope for substantial savings through effective prevention and treatment.
However, economic studies of ME/CFS, including cost-of-illness analyses and economic evaluations
of interventions, are problematic due to different, arbitrary case definitions, and unwillingness
of doctors to diagnose it. We therefore lack accurate incidence and prevalence data, with no
obvious way to estimate costs incurred by undiagnosed patients. Other problems include, as for
other conditions, difficulties estimating direct and indirect costs incurred by healthcare systems,
patients and families, and heterogeneous healthcare systems and patterns of economic development
across countries. We have made recommendations, including use of the Fukuda (CDC-1994) case
definition and Canadian Consensus Criteria (CCC), a pan-European common symptom checklist,
and implementation of prevalence-based cost-of-illness studies in different countries using an agreed
data list. We recommend using purchasing power parities (PPP) to facilitate international comparisons,
and EuroQol-5D as a generic measure of health status and multi-attribute utility instrument to inform
future economic evaluations in ME/CFS.

Healthcare 2020, 8, 8; doi:10.3390/healthcare8020088 www.mdpi.com/journal/healthcare
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1. Introduction

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a poorly understood, serious,
complex, multi-system disorder, characterized by symptoms lasting at least six months, with severe
incapacitating fatigue not alleviated by rest, and other symptoms, many autonomic or cognitive
in nature, including profound fatigue, cognitive dysfunction, sleep disturbances, muscle pain,
and post-exertional malaise, which lead to substantial reductions in functional activity and quality of
life [1–3]. Symptomatology, severity and disease progression are extremely variable. ME/CFS most
commonly occurs between the ages of 20 to 50 years, butan affect all age groups, while some three
quarters of patients are female [4–6]. There are no Europe-wide prevalence data, but if the commonly
held belief that there are some 250,000 sufferers in the UK is correct [7], then there may be some two
million patients in Europe as a whole.

In terms of estimating the economic costs of ME/CFS, the current state of the art, and its historical
development, have recently been described by Brenna and Gitto, who carried out a comprehensive
literature review [8,9]. The literature was reviewed chronologically and detailed the evolution of
economic studies of ME/CFS, including cost of illness studies and economic evaluations (e.g., cost
effectiveness and cost utility analyses) of specific interventions. The authors also drew attention to
the failure of many patients with the condition to be correctly diagnosed, which renders problematic
attempts to determine the economic burden of the disease. Another problem they identified was that
of determining direct, indirect and intangible costs in a context where there is lack of agreement over,
and inconsistent use of, case definitions. This, in turn, is reflected in a lack of agreement regarding
the incidence and prevalence of the condition. The prevalence in developed countries appears to be
within the range of 0.2–1%, but this is highly dependent on case definition, while there is published
research on ME/CFS in only a small number of countries, notably Australia, USA and the UK. Brenna
and Gitto [8] concluded that a clearer definition of the population prevalence of ME/CFS would
make it easier to reach a general consensus on its economic burden. This, they argued, would assist
the development of appropriate guidelines to manage the disease.

In this context, the current classification of ME/CFS in the International Statistical Classification
of Diseases and Related Health Problems (ICD), the ICD-10 (10th revision) and ICD-10-CM
(Clinical Modification) is confusing and may contribute to this lack of clarity, since the code G93.3,
within ‘Diseases of the Nervous System’, specifies ‘post-viral fatigue syndrome’ and is applicable to
‘benign myalgic encephalomyelitis’, while ‘chronic fatigue syndrome’ is an applicable term within
‘chronic fatigue, unspecified’ (R53.82), within the symptoms chapter [10]. The situation may be
improved by the intended implementation in 2022 of ICD-11, in which it is proposed to list ‘post-viral
fatigue syndrome’ in Chapter 08 (Diseases of the nervous system) under the code 8E49 [11]. While this
may create a source of confusion by making an assumption about the aetiology of the condition,
which cannot always be demonstrated, this is mitigated and clarified by the addition of ‘benign myalgic
encephalomyelitis’ and ‘chronic fatigue syndrome’ as inclusion terms, and of ‘fatigue’ as an exclusion.

In relation to the economic burden of ME/CFS, Brenna and Gitto [8] highlighted that the most
substantial component is the indirect costs that arise as a result of productivity losses. Indeed, attempts
have been made in the last decade to evaluate the societal costs of ME/CFS, especially in terms of
occupational outcomes, such as absenteeism, work incapacity, and early retirement. For example,
estimates in the UK population suggest an average yearly productivity loss due to discontinuation of
employment of £ 22,684 per patient in the period 2006–2010, with a significant gap between women
(£ 16,130) and men (£ 44,515) [12]. To these figures should be added other direct non-medical costs,
such as informal care provided by relatives, neighbours or friends, as well as intangible costs related to
diminished quality of life. The study also highlighted the need to identify common diagnostic criteria
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and to alert policy makers to the overall economic burden of this disease (i.e., its impact on society
as a whole) and other non-health impacts.

This article reports on work undertaken by Working Group 3 of the European Network on ME/CFS
(EUROMENE) in the development of a consistent Europe-wide approach to investigating the economic
impact of ME/CFS. It is structured as follows. It starts with an overview of EUROMENE and Working
Group 3, followed by a detailed discussion of the challenges and issues involved in developing
a consistent Europe-wide approach to measurement that have been identified by the group. After
this, we set out a range of recommendations for addressing each of the challenges, while the final
section concludes.

2. European Network on ME/CFS (EUROMENE)—A European Cost Action Project

The EUROMENE research network was formally established in 2016 as a collaborative,
Europe-wide, consortium aiming to address serious gaps in knowledge of ME/CFS. The network now
involves 22 countries, with four working groups focused on: epidemiology; biomarkers and diagnostic
criteria; clinical research; and socio-economics. All working groups have the active involvement of
researchers from across Europe [13].

The intended long-term impact of the EUROMENE collaboration is that of “preventing ME/CFS,
determining suitable treatments or avoiding unnecessary treatment in order to improve patients’
quality of life”. In terms of the rationale for a socio-economic work package, we estimated that
the annual burden of ME/CFS in Europe, on the basis of extrapolation from UK estimates [14], could be
in the region of € 40 bn if the prevalence and cost burden associated with each case were similar to
those found in the UK. Therefore, even a modest 1% reduction in the overall burden could deliver cost
savings of around €400 million/year, while there may be scope for significantly reducing the economic
cost of ME/CFS through effective prevention and treatment, though the costs of such initiatives also
need to be recognised. The EUROMENE Action aims to “promote further research on ME/CFS with
high economic impact” [15].

In this context, the terms of reference for Working Group 3 (Socio-economics) require it to
coordinate efforts to determine the societal impact of ME/CFS, to appraise the economic implications
from the disease, and to do so by enabling the estimation of the burden of ME/CFS to society and
the provision of long-term trend estimates for societal impact [15]. In addition, specific objectives
of the working group include: to survey the existing data from European countries pertaining to
economic losses attributable to ME/CFS; to develop approaches to calculating the direct and indirect
economic burdens due to ME/CFS; and to provide an integrated outcome assessment framework [15].

3. Challenges in Developing a Consistent Europe-Wide Approach to Measuring the Economic
Impact of ME/CFS

In this section we describe the progress made by EUROMENE Working Group 3 in the development
of a Europe-wide approach to investigating the economic impact of ME/CFS. We start by setting out
an overview of the challenges faced, followed by more in-depth discussion of the most relevant issues.
In particular, we focus on challenges relating to case definition and prevalence rates, case ascertainment,
and the determination of costs, as well as Europe-wide comparisons.

3.1. Overview of Challenges

As noted above, there are major challenges rendering economic analyses of ME/CFS problematic,
and these include the use of different case definitions and the unwillingness of many doctors to
diagnose it. Both of these factors have major impacts on incidence and prevalence estimates, while,
in addition, we have established that there is a lack of routinely collected data which could contribute
to such estimates. In particular, since a high proportion of patients with ME/CFS remain undiagnosed,
there is no obvious way to estimate the costs incurred by such patients. Finally, issues arising
in respect of international comparisons of the economic impact of ME/CFS include the heterogeneous
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nature of patterns of organisation and delivery of health and social care across Europe, differences
in the availability of social support and welfare benefits, the varying levels of economic development
and wealth of different European countries, and the problem of comparing economic impacts when
different currencies are in use in different countries, and are subject to variations in exchange rates.

Our review of the position regarding the economic impact of ME/CFS has led us to identify
a number of challenges that need to be addressed if progress is to be made in this area. These issues
are summarised in Table 1 and are addressed in more detail in the subsequent sub-sections.

Table 1. Challenges in assessing the economic impact of ME/CFS in Europe.

1. Case definition

ME/CFS is a syndrome, defined in terms of its symptomatology rather than
its underlying pathology. Work done in this area is therefore dependent on
case definitions, which of their very nature are arbitrary. In addition, there
are numerous case definitions in use, which vary substantially in sensitivity

and specificity, and do not necessarily identify the same population.

2. Incidence and prevalence

Little is known about the incidence or prevalence of ME/CFS. Very little
work has been done in this area in Europe, except in the UK. Conclusions
drawn from UK experience, or indeed from work done in other countries,

in particular the USA and Australia, cannot be readily extrapolated to
Europe as a whole, because the extent of natural variation between

populations is unknown.

3. Failure to diagnose

A high proportion of doctors, in particular GPs, refuse to recognise ME/CFS
as a genuine clinical entity, and as a result do not diagnose it. Even

in countries where ME/CFS is officially recognised, this proportion may be
as high as 50%. It is not possible therefore to obtain accurate prevalence

data through the use of service utilisation data.

4. Determination of costs and losses

Any attempt to determine costs and economic losses attributable to ME/CFS
must take into account direct and indirect costs incurred both by healthcare
systems, patients and families, as well as productivity losses. This applies
equally to patients who have been diagnosed as having ME/CFS and those
who have not received a diagnosis, including for the reasons outlined in (iii)

above. It is likely to be difficult to identify costs for this latter group,
for obvious reasons.

5. Variation within the ME/CFS population

It can be hypothesised that, for example, severely affected people
(housebound or bedbound) may incur greater overall costs than mildly or
moderately affected people. There is no information available which could

shed light on this, which clearly requires further research.

6. Heterogeneity of national economies and
health care systems

Against such a background, it is clearly an uphill struggle to reach
meaningful conclusions about the costs and losses attributable to ME/CFS

across Europe, particularly given the variety of systems of healthcare
delivery in Europe, and varying stages of economic development.

3.2. Case Definition and Prevalence Rates

The major problem in determining the overall economic burden of disease attributable to ME/CFS,
i.e., little agreement over case definition, has been considered by a number of authors. For example,
Brurberg et al. [16] reviewed the comparability of case definitions and identified papers in which
different case definitions have been applied to the same patient populations, making possible direct
comparisons of the impact differences in case definition have on apparent prevalence. They listed
20 case definitions developed from 1988 onwards, which tend to define different populations and
which therefore impact significantly on the perceived prevalence of the disease, and also levels of
severity and hence of need for care within the identified patient population.

The case definition most commonly used for research purposes has been that produced by the US
Center for Disease Control in 1994, otherwise known as the Fukuda definition [17]. More recently,
the Canadian Consensus Criteria (CCC), which identify a more severely affected group of patients
than the Fukuda definition, have been widely accepted [3]. A UK study found that some 50% of those
patients who conformed to the Fukuda definition conformed also to the CCC [18], while a parallel
study in the UK concluded that there were advantages to using both definitions, in order to take
advantage of the greater sensitivity of the Fukuda definition and the greater specificity of the CCC [5].
A new case definition has been proposed by the Institute of Medicine (IOM, 2015) [19] that received
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international recognition. Because of their relative simplicity, the IOM criteria seem useful for screening
patients in clinical practice, the CCC criteria being used to confirm the diagnosis of ME/CFS. Working
Group 1 of EUROMENE (Epidemiology) proposes that the Fukuda and CCC definitions should be
used in all participating European countries [20]. Working Group 3 (Socio-economics) accepts this
guidance and also recommends use of a symptom checklist, enabling data to be collected of such
a nature that mapping algorithms can be applied to them, enabling conformity to both Fukuda and
CCC to be determined. Such a symptom checklist was developed by Osoba et al. [21].

A study in three English regions [18] found a prevalence rate of 0.19% conforming to the CDC-1994
definition in the age group 18–64, but only 0.10% conforming to the more recent Canadian definition [3].
The comparative assessment previously reported by Jason et al. in 2004 [22] found that the Canadian
criteria selected cases with less psychiatric co-morbidity, more physical functioning impairment,
and more fatigue/weakness, neuropsychiatric and neurological symptoms than the CDC-1994 definition.
Two papers comparing the CDC-1994 and Australian definitions are cited. Lindal et al., in Iceland, found
population prevalences of 2.1% (CDC-1994) and 7.6% (Australian) respectively [23], while Wessely et al.,
in England, found that use of the CDC-1994 definition produced a population prevalence of 2.6%,
while the equivalent figure using the Australian definition was 1.4% [24]. Brurberg et al. [16] attributed
this variation in prevalence obtained using the Australian definition to differences in data collection
methods; the CDC-1994 definition appeared more robust and less likely to be affected by variations
in data collection methods.

In conclusion, it is clear that, if comparable data on the economic impact of ME/CFS are to be
collected across Europe, there needs to be comparable data on the prevalence of the illness, and this
in turn requires agreement on case definition. Most of the work done to date in this area has used
the CDC-1994 definition [17], which cannot be ignored because of its widespread use in the past but is
not ideal for epidemiology. This is because it was not designed for that purpose, but rather to enable
well-characterised and relatively homogeneous groups of patients to be identified for clinical trials.
As regards cost of illness, one can hypothesise that overall costs, at a national level, will appear greater
using the more sensitive CDC-1994 definition, while costs per case will be greater using the Canadian
definition [3]. In adopting this two-fold approach, we are acting in concert with the epidemiology and
the diagnostic methods/biomarkers working groups of EUROMENE.

3.3. Case Ascertainment

As stated above, it is well known that many doctors do not diagnose ME/CFS, further complicating
the estimation of accurate prevalence data. It also makes it much more difficult to determine
the economic impact associated with the illness when using service utilisation data.

Among the countries participating in the EUROMENE network, the only published work on
case ascertainment we have been able to identify comes from Ireland, Belgium, Norway and the UK.
In Ireland, Fitzgibbon et al. found that 58% of GPs accepted CFS as a distinct entity in 1997 [25],
while in Belgium, a survey of patients attending a fatigue clinic concluded that only 35% of GPs had
experience of CFS, with only 23% having sufficient knowledge to treat the condition [26]. A Norwegian
study found that the quality of primary care was rated poor by 60.6% of ME/CFS patients [27].
In a survey of 811 GPs in South-West England, with a response rate of 77%, 48% did not feel confident
with making a diagnosis of ME/CFS and 41% did not feel confident in treatment, though 72% of
GPs accepted ME/CFS as a recognisable clinical entity [28]. Bayliss et al. also found that many GPs
lacked confidence and knowledge in diagnosing and managing people with ME/CFS [29]. They made
available to GPs an online training module and an information pack for patients, but nearly half of all
patients in their study (47%) failed to receive it. Finally, a study in South Wales concluded that the level
of specialist knowledge of CFS in primary care was low, and only half the GP respondents in their
survey believed that the condition actually existed [30].

As part of our work, we carried out a survey among EUROMENE participants regarding GP
diagnosis of ME/CFS. Responses were received from Bulgaria, France, Germany, Ireland, Italy, Latvia,
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the Netherlands, Norway, Romania, Spain and the UK, and discussed at meetings of the Working
Group. Only in Latvia, Norway and the UK was it reported that GPs have lists of all registered patients,
which could provide denominator data for primary care-based prevalence studies. In many countries,
the proportion of people with ME/CFS presenting to a GP was not known. Where estimates were
made, these varied from 20% to 100% per annum. In turn, the proportion of those people with ME/CFS
who, having consulted a GP, are referred to specialist care, was estimated at about 60% in Latvia and
80% in Spain. In France, it was thought that the majority were referred, while in the UK it likely varied
according to region. The proportion of patients with ME/CFS who self-refer to specialist services was
thought to be around 30–40% in Latvia and 80% in Spain. In the UK the figure was thought to be very
low, and in most countries this was not known.

Specialist care is highly variable in nature, and different clinical specialties are involved
in the different secondary care centres that offer services. In many countries, such services are
non-existent. There is official guidance on treatment pathways for ME/CFS in Spain, Norway,
the Netherlands and the UK. In Italy and Latvia, the majority of GPs do not recognize ME/CFS
as a genuine entity. This is also true of Spain as a whole, though not of Catalonia. In France,
it is generally regarded as psychological in nature. In both the UK and the Netherlands it is officially
recognised, though many GPs still refuse to accept this. In Catalonia, GPs were said to be confident
in diagnosing ME/CFS, but in Latvia, Norway, the Netherlands, France and the UK, there was
considerable lack of confidence. The fact that this is a diagnosis made essentially through exclusion of
other possible diagnoses undoubtedly contributes to this. The proportion of patients with ME/CFS who
consult their GPs and are in fact diagnosed by them was generally said to be low or unknown. In those
countries where a proportion was estimated (Spain, France, UK), it was thought to be around 20–50%.

Overall, it is clear that, in Europe, a high proportion of GPs, which is likely to be at least 50%,
do not recognise ME/CFS as a genuine clinical entity and therefore do not diagnose it. Among those
GPs who do recognise its existence, there is a marked lack of confidence in making the diagnosis and
managing the condition. Therefore, estimates of the public health burden of the illness, even where
these exist, are likely to underestimate substantially its true prevalence.

3.4. Determination of Costs

The overall economic burden of ME/CFS within participating European countries could be
determined by the implementation of cost of illness studies. These would have to be prevalence
rather than incidence based, since little is known about the prognosis of the disease. There have
been Europe-wide cost of illness studies in other conditions, such as cancer [31,32], and the output
from such studies can be invaluable, both in informing health and social care policy, and facilitating
the management of health and care services. For example, Tarricone states: “COI is a descriptive study
that can provide information to support the political process as well as the management functions
at different levels of the healthcare organisations. To do that, the design of the study must be innovative,
capable of measuring the true cost to society; to estimate the main cost components and their incidence
over total costs; to envisage the different subjects who bear the costs; to identify the actual clinical
management of illness; and to explain cost variability. In order to reach these goals, COI need to be
designed as observational bottom-up studies” [33].

There have been relatively few cost of illness studies of ME/CFS. Those that exist were undertaken
in the USA, Australia and the UK, the latter being the only European country where such studies have
been carried out. Hunter et al. [34] compared three such studies, by Collin et al. [12], McCrone et al. [14],
and Sabes-Figuera et al. [35], and two trials which contained cost data, by McCrone et al. [36],
and Richardson et al. [37]. One potential problem in comparing the outcomes of such studies arises
from the multiplicity of case definitions that exist for ME/CFS, as noted earlier. Whereas the cost
of illness studies by both Collin et al. [12] and McCrone et al. [14] used the Fukuda definition [17],
Sabes-Figuera et al. [35] undertook a primary care based study of chronic fatigue (not ME/CFS) and
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used a case definition not dissimilar to, but less stringent than, that of the National Institute for Health
and Clare Excellence (NICE) [38], which is less restrictive than the Fukuda definition [39].

Other studies which did not meet the inclusion criteria for the 2020 Health report [37] include
three American studies, by Jason et al. [40], Lin et al. [41] and Reynolds et al. [42]. The study by
Jason et al. was an archive-based database study which used the CDC-1994 definition [43], as did
the population-based telephone survey by Lin et al. [41]. The study by Reynolds et al. involved
analysis of data from a population-based epidemiological study in Wichita, Kansas [43], which also
used the CDC-1994 (Fukuda) definition. The final cost of illness study identified was an Australian
population-based study by Lloyd and Pender [44], which predated the CDC-1994 definition and used
the 1990 Australian definition [6].

A further cost of illness study undertaken in the UK by researchers at Sheffield Hallam University
in 2007 for the charity Action for ME surveyed nearly 3000 people with ME/CFS, recruited through
patient organisations. It concluded that, at that time, the total costs of ME/CFS could have been over
£ 10,000 p.a. per patient, or £ 0.6 billion and £ 2.1 billion per year nationally, depending on the prevalence
estimate used [45]. More than 90% of this was due to loss of income, with NHS healthcare costs quite
small in comparison, though it was not made clear how cases were defined in the study.

As part of EUROMENE Working Group 3’s activities, a study was undertaken in Latvia to explore
to what extent the economic burden of ME/CFS could be determined from routinely collected process
data. In order to do this, authors DA and UB made use of data from the Latvian Centre for Disease
Prevention and Control (CDPC) and The National Health Service (NHS) of Latvia. Patient-related data
were classified by ICD-10 code. ICD-10 codes of interest for this study were G93.3 Post-viral fatigue
syndrome, R53 Malaise and fatigue, in particular R53.82 Chronic fatigue, unspecified (which is not
identified separately in official statistics), and B94.8 (Sequelae of other specified infectious and parasitic
diseases). CDCP data from primary care indicated that approximately 700 patients had ICD-10 code
G93.3 assigned, while there were approximately 15,000 with ICD-10 code R53, and about 70 with code
B94.8. In toto, these constitute about 0.8% of the Latvian population, which is considerably higher than
the prevalence found in other comparable populations. Therefore, it is likely, though unconfirmed,
that the category R53 includes a great many patients with illnesses other than ME/CFS. Category G93.3,
by contrast, looks like a significant underestimate of the true population prevalence. The total of
recorded health system costs for all these categories in 2017 was € 63,893,580, but the authors noted
that a great deal of additional data would be required in order to make an accurate determination of
the real costs to Latvian society of ME/CFS. These included numbers of confirmed ME/CFS diagnoses,
costs of illness and out of pocket treatment costs per patient, patient reported outcomes, the benefits of
management of ME/CFS, and return on investment [46].

Overall, on the basis of the activities of Working Group 3 on the determination of costs, we believe
any attempt to measure societal economic losses attributable to ME/CFS must take into account direct
and indirect costs incurred both by healthcare systems, patients and families, and this applies equally to
patients who have been diagnosed as having ME/CFS and those who have not received a diagnosis. As
noted, it is likely to be difficult to identify this latter group, for obvious reasons. Furthermore, we also
believe that due to variation within the ME/CFS population, it can be hypothesised that, for example,
severely affected people (housebound or bedbound) may incur greater costs than mildly or moderately
affected people. There is no information available which could shed light on this, which clearly requires
further research.

3.5. Europe-Wide Comparisons

A comprehensive review of the financing and organisation of health care in the European Union,
conducted by WHO for the European Observatory on Health Systems and Policies in 2009, documented
in detail the diversity of such arrangements throughout Europe [47]. Similar diversity is found in terms
of health outcomes and general levels of health, but no correlation was found between accessibility of
health care and funding levels in a somewhat crude analysis [48].
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Against such a background, it is clearly a challenge to reach meaningful conclusions about
differences in costs and losses attributable to ME/CFS across Europe, particularly given the variety
of systems of healthcare delivery that exist, as well as varying stages of economic development.
This is because there is a problem making valid comparisons of health care costs between countries which
differ markedly in terms of wealth and levels of economic development. We propose that, for ME/CFS,
purchasing power parity (PPP) adjustments should be used in any comparisons. This is a method
for comparing the price of goods between countries. Using a ‘basket of goods’ of items commonly
purchased by consumers, such as bread, milk, and shampoo, PPP is a ratio of the total cost of these goods
between two countries. In this way, one can compare what 1 unit of currency can buy across different
countries and convert the values back to a single reference currency [49]. For Europe, the obvious
choice for the reference currency is the Euro.

In terms of specific data items required for conducting comparable cost of illness studies across
countries, the need for more comprehensive data collection at the level of the individual patient is
supported by other sources. Jo [50] has itemised the range and scope of the data required to support
cost of illness studies, and there may be variation across countries in the availability of data items
due to differences in the organisation and funding of health care. These include the data required
to identify both system costs and costs to the individual with ME/CFS and those close to him or her.
A recent study undertaken in Italy to determine costs to the individual assessed the direct and indirect
costs of ME/CFS via a questionnaire distributed via Italian patient associations [51]. By estimating
the cost of medical procedures and the cost of lost working time, the study arrived at an estimate for
the total economic burden of the disease. The questionnaire was discussed in detail by Working Group
3 both in terms of its specificity and applicability to different countries. This study could, the Working
Group felt, be repeated in other countries, in order to enable the acquisition of data capable of direct
comparison between countries. The study also aimed to relate the cost impact on people with ME/CFS
to their clinical condition and the severity of the disease through the use of the EuroQol-5D instrument
to assess health status [52,53]. An alternative approach to achieving this objective could involve the use
of instruments for resource use measurement [54,55].

4. Recommendations

Our review has led us to a number of conclusions and recommendations as to how research in this
area could be advanced. For example, there are a number of serious omissions in the availability of data
necessary for investigation of the economic impact of ME/CFS and these are summarised in Table 2.
The main areas of concern relate to: case definition; case identification; prevalence and incidence rates;
economic cost estimates; data items; and data audits.

In addition, a major problem we have identified is the lack of any information on the economic
impact of severe ME/CFS. For this reason, these patients were necessarily excluded from this review, but,
since it can be hypothesised that the economic impact of such illness is likely to be greater than that of
mild or moderate disease, this is clearly a subject that requires further investigation. It is of considerable
importance that this be confirmed empirically, and the scale of any such variation be determined,
as a necessary prerequisite to the overall determination of the economic impact of ME/CFS in Europe.
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Table 2. Summary of Recommendations.

Area of Concern Recommendation

1 Case definition That there should be Europe-wide adoption of the Fukuda (CDC-1994) case
definition alongside the Canadian Consensus Criteria (CCC).

2 Case identification That a common symptom checklist should be used, capable of being mapped by
algorithms onto both the Fukuda case definition and the CCC.

3 Prevalence and incidence

Better descriptive epidemiological information is required, as a basis for economic
investigation. This should include information concerning the proportion of

severely affected people, as there are likely to be different cost implications for
such people, in comparison with those with mild or moderate illnesses.

4 Economic investigation
Prevalence based cost of illness studies, based on these case definitions, should

be carried out in different countries, to determine the overall cost burden
attributable to ME/CFS.

5 Data items

A list of data items required for cost of illness studies has been identified (though
not reported here). Individual participating countries should examine this, to

ensure that, insofar as these are derivable from routine data collection, systems
are in place to ensure that they are collected.

6 Data audit
The availability in participating countries of the relevant data items referred to
above which are required for cost-of illness studies should be examined, with
a view to achieving convergence, and facilitating international comparisons.

7 Relationship between disease severity
and economic impact

The EuroQol-5D instrument [52,53] should be used as a generic measure of
health status and as a multi-attribute utility instrument to determine

the relationship, if any, between disease severity and economic impacts,
as in the Italian study reported in this document [51], and to inform future

economic evaluations in ME/CFS. We further recommend that the Italian study
be replicated in other countries, to enable international comparisons to be made.

8 International comparisons and
compilation of Europe-wide statistics

Given the diversity of patterns of health care organisations and health funding,
as well as of outcomes and general levels of health, and of national wealth and
levels of economic development, we recommend the use of purchasing power

parities (PPP) in order both to make valid international comparisons and to
collate meaningful statistics at a European level.

5. Conclusions

Problems impeding research into the economic impacts of ME/CFS in Europe include those of
arbitrary case definitions, incomplete and inadequate information on incidence and prevalence, failure
to diagnose the condition on the part of a high proportion of doctors, and how to determine costs and
losses, given variation within the ME/CFS population (e.g., between severely affected and mildly or
moderately affected patients, with different cost implications for each of these categories). There are
also important issues relating to the heterogeneity of national economies and health care systems within
Europe. As a result, we have made a set of recommendations concerning how further progress might be
made in this area, in particular in relation to case definition, case identification, descriptive epidemiology,
methods of economic investigation, data items required to support such investigation, data audit
of quality and completeness, and international comparisons and the compilation of Europe-wide
statistics. The relationship between disease severity and economic impact should be a high priority for
future research.
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Appendix

Audio and Audiovisual Links

This monograph contains links to an audio recording and several videos.
1. We are providing a link to the audio recording of Whitney Dafoe’s first-person description of

life as a very severely ill ME/CFS patient. The intent is to provide patients who are too ill to read the
article with the ability to listen to a recorded version. We gratefully acknowledge Michael Thurston
for the sound editing and enhancement of the audio tracks of the narration of Whitney Dafoe’s
description of living life as a very severely affected ME/CFS patient. We thank Baruch Zeichner,
host of Paradigms Podcast/Radio: inspiring people, music, life on Earth, a radio talk show/podcast,
for hosting the audio file.

Link to audio file of Whitney Dafoe’s article:
https://paradigms.life/Whitney Dafoe/Dafoe-Full-Version.mp3

2. We also provide a QR code which links to the audio file for the convenience of some.
QR for Whitney Dafoe’s article:

3. We are providing a link to pre-existing videos that serve as an audio–visual summary. Videos
express what words alone cannot. We thank Natalie Boulton and her son Josh Biggs of the U.K. for
permission to use a link to their films (http://www.dialogues-mecfs.co.uk/films/severeme/).
Natalie became the caregiver to her daughter in 1990, relinquishing careers as an artist and teacher.
Her son, Josh Biggs, served as the cameraman and editor of their films.

Link to summary videos: http://www.dialogues-mecfs.co.uk/films/severeme/
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