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Preface to ”Integrative, Complementary and
Alternative Medicine (CAM) in Healthcare”

We have often seen words such as “alternative,” “complementary,” and “integrative,” but it is

important to decipher these terminologies in the context of the preventive medicine. In the evolving

landscape of the medicine, “alternative,” and “complementary” are not interchangeable terms; in

fact, these are two different concepts. A complementary approach is used in conjunction with the

conventional medicine, whereas “alternative” medicine replaces the conventional medicine. Integrative

medicine, on the other hand, is a “functional” medicine that combines traditional practices with

European health care approaches. The sole aim of the integrative medicine is focused on whole person

health with interconnected domains of biological, behavioral, social, and environmental aspects. The

potential of complementary and alternative medicine is yet to be understood. Its effects are more

felt than being measured, and it may be challenging to convince patients about the science behind

the complementary and alternative modalities. This underscores the need of promoting physicians’

education about the complementary and alternative medicine to convince their patients. The research

evidence plays a critical role in improving the uptake of these modalities in the preventive medicine,

which may offer more personal autonomy and control over the healthcare decisions.

This collection of ten studies starts with a narrative review related to neuroprotective effects of

vitamin E in preventing the progression of dementia among older adults with the Alzheimer disease.

Following chapter provides a robust evidence from Taiwan, which reports the positive effects of

moxibustion therapy (acupuncture type intervention) on correcting the breech presentation among

Asian population groups. Another study from Korea performed a network meta-analysis to compare

the effectiveness of Western and Eastern manual therapies for respiratory diseases, including the

Chronic Obstructive Pulmonary Diseases. This study underscores the need of performing high-quality

randomized controlled trials. Simple integrative approaches such as wearing sunscreen to prevent skin

cancer can offer a cost-effective solution, which was highlighted by a Florida-based study grounded

in a fourth-generation behavioral theory. Next, a Spain-based study described the effect of “Doll

Therapy” in treating the behavioral and psychological symptoms of neurodegenerative diseases. The

“Doll Therapy” offers an integrated solution based on the Attachment Theory, the Transitional Object

Theory, and the Person-centered Theory. One study from South Africa explained an interesting yet new

approach called as “HeartMath,” which can serve as a global healthcare meditation model, particularly

in the current COVID-19 era. Next, labor pain control remedies (using aromatherapies) were studied

among an Italian sample of pregnant women. Following a chapter about a study, which was performed

in Korea, that provided level 1 evidence related to the effects of acupuncture on mobility among

patients with the Parkinson’ s disease. Another Korean study assessed the parental perception of the

use of Traditional Korean Medicine among their children through a survey-based study. Last chapter

of this collection attempts to provide and validate the information related to the Korean medicine

clinical practice guidelines for Lumbar Herniated Intervertebral Disc in adults. To summarize, this

compendium contains a plethora of information related to the evidence-based interventions in the

realm of preventive medicine.

Kavita Batra, Manoj Sharma

Editors
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Abstract: With the aging population, dementia emerges as a public health concern. In 2012, the
Health and Retirement Study found that 8.8% of adults over 65 years suffered from dementia. The
etiopathogenesis and treatment of dementia are not well understood. Antioxidant properties of
Vitamin E and its major elements tocopherols and tocotrienols have been reported to be effective
in slowing down the progression of dementia from its initial stage of Mild cognitive impairment
(MCI). Therefore, the current review aims to explore the role of vitamin E on MCI. A literature
search using the key words “Vitamin E, tocopherols, tocotrienols, and mild cognitive impairment”
was conducted in MEDLINE (PubMed), CINAHL, and Google Scholar. The inclusion criteria were:
(1) articles published in the past ten years; (2) published in English language; (3) published in
peer-reviewed journals; and (4) descriptive and epidemiological or evaluation studies. Articles
published prior to 2010, focused on other forms of dementia than MCI, grey literature and non-peer-
reviewed articles were excluded. A total of 22 studies were included in the narrative synthesis. The
results were equivocal. Eleven studies showed some level of the neuroprotective effect of Vitamin E,
tocopherols and tocotrienols on the progression of MCI. The mixed results of this review suggest
further exploration of the possible protective effects of Vitamin E on the development of dementia.
Future studies can be conducted to decipher antioxidant properties of vitamin E and its association
with slowing down the cognitive decline.

Keywords: dementia; mild cognitive impairment; vitamin E; amnesia

1. Introduction

Dementia is a serious public health concern with nearly 50 million people having
some form of dementia globally [1]. Reportedly, about 60% of the dementia population live
in low and middle-income countries (LMICs) [1]. Estimates suggest that about 10 million
people get dementia every year and about 15–20% of elderly population reported having
mild cognitive impairment (MCI) as the early stage of dementia [1–3]. MCI causes a
slight but observable and measurable decline in the memory and thinking skills of an
individual. In some individuals, MCI can be reversible (if physiological in origin), however,
the likelihood of the reversal to the normal cognitive capability is less for majority of people
if it is pathological [2,3]. With due course, MCI advances to the next stage with nearly 65%
of people developing more severe forms [2,3].

According to the previous meta-analytical evidence presented by the American
Academy of Neurology, the prevalence of MCI was nearly 7% among people with age
60–64 years, which increases with advancing age [3,4]. In the United States (U.S.), the
highest prevalence was reported among elderly above 75 years of age [4]. These trends
are not only limited to developed countries, low- and middle-income countries indicate

Healthcare 2021, 9, 1573. https://doi.org/10.3390/healthcare9111573 https://www.mdpi.com/journal/healthcare
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similar patterns [5]. However, due to lack of population-based studies, the true estimates
are unavailable. According to the previous reports, the prevalence of MCI ranged from
4.5% to 15.4% among South Asian countries [6–9]. Differences in MCI by demographic
characteristics (e.g., gender, race/ethnicity, education) were also noted with women being
at greater lifetime risk for dementia compared to their male counterparts [10–12]. The
occurrence of MCI is found delayed and lenient towards the end of life among whites
and highly educated people while the onset of MCI is observed at younger age among
blacks and those with lower education attainment [10–12]. The lifetime risk of dementia
is 21% among men with an associate degree while it is 35% for those who have less than
high school education [10–12]. White women have a shorter cognitively impaired life
compared to black women (6 years vs. 12 to 13 years) [10–12]. The burden of dementia
further translates into higher cost associated with its management [2]. According to the
Alzheimer association, through identification of early stages of Alzheimer disease (AD) i.e.,
MCI, nearly $7 to $7.9 trillion in health and long-term care can be saved [2].

MCI has severe implications for the patients and their family members and challenges
are multifactorial in origin [13]. Often time patients and their family members are unable
to identify cognitive decline at earlier stages, particularly in older population groups, in
whom cognitive decline is a normal physiological phenomenon. Moreover, cooccurrence of
other age-associated diseases are likely to occur in this group with a limited ability to make
a differential diagnosis [14,15]. Cognitive insufficiency impacts the quality of life, individ-
ual’s functioning, their relationship with the family members, and their self-esteem [14,15].
Caregivers experience high level of caregiving burden for the larger population of MCI [16].
Given the unavailability of medication to treat, prevent, or slow the progression of MCI to
dementia, preventive strategies take precedence for at-risk population groups to prevent
progressive deficits [17]. Prevention of somatic diseases, promotion of physical and mental
exercise, cognitive training, avoidance of toxins, reduction in stress, stopping smoking, and
use of dietary compounds such as antioxidants and supplements are some of the suggested
to address MCI [17,18]. Among antioxidants, vitamins play a critical role in reducing or
delaying to the process of cognitive decline in people with MCI. Among all vitamins, vita-
min E was found to be effective in reducing MCI [17–23]. Vitamin E is a fat-soluble vitamin
and found in variety of foods [19]. Its usable form (i.e., alpha tocopherol) is considered a
scavenger of free radicals in the body [19], which controls brain prostaglandin synthesis
and regulates nucleic acid synthesis. While some studies have documented association of
vitamin E intake in slowing down the progression of MCI, collective evidence to investigate
its significance is still lacking [17–23]. Therefore, the purpose of this study was to review
existing literature to decipher role of vitamin E in slowing down MCI progression.

2. Methods
2.1. Search Strategy

Bibliographical databases, including Medline (PubMed), CINAHL, and Google Scholar
were quickly searched in January/February 2020. Pharmacological synonyms of vitamin
E were used as related terms to locate potential evidence to be included in this review.
Articles related to cognitive impairment were also sought using the Boolean operator
“AND” to narrow down search results to include articles containing the specified terms. A
detailed list of key words is shown in Table 1.

Table 1. List of keywords used for literature search.

Main Term Related Terms Used

Vitamin E Tocopherol * OR D1 alpha tocopherol OR Preventive
therapy OR tocotrienols OR Aquasol E OR Antioxidant

AND

Mild cognitive impairment
Dementia OR Alzheimer’s disease OR Cognitive

decline OR Amentia OR Mental disorder OR Paranoid
Dementia OR Senile Paranoid

2
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2.2. Inclusion Criteria and Data Abstraction

The inclusion criteria of this review were the following; (1) observational, randomized
controlled trials, clinical and laboratory studies published over past ten years; (2) studies
published in English language; (3) published in peer-reviewed journals; and (4) descriptive
and epidemiological or evaluation-based studies. The exploration of preventive relation-
ship of vitamin E with mild cognitive impairment is relatively new. Therefore, we selected
to assign a broad range of criteria including human and animals-based studies published
in the 10 years of timeframe. Articles published before 2010, focused on other forms of
dementia than MCI, grey literature, abstracts—only studies, and non-peer-reviewed articles
were excluded. We also conducted a post-hoc search in July 2021 to update our literature
matrix used for this review. Details about the search results were saved in the spreadsheet
by the lead author. Titles and abstracts were screened for relevancy and eligibility. If found
relevant, full-texts were read thoroughly and data were extracted in a standardized data
collection form. Variables such as year of publication, study type, outcomes, key findings,
neuroprotective role of vitamin E, and conclusions were tabulated in the data collection
form.

3. Results

Following keyword search, 53 articles in Medline/PubMed/Google Scholar and 5 in
CINAHL database were found. Out of those, 48 studies met the inclusion criteria. Abstracts
of all 48 studies were screened. Twenty-six studies were excluded for variety of reasons
of being editorials, commentaries/letters, abstract-only study, combined vitamin E with
other vitamins, focused on other form of dementia rather than MCI, reviews, narratives
and opinion-based papers. Finally, 22 papers [19–41] were included in this review for the
data summarization (Figure 1). Characteristics of finally included studies are provided in
Table A1 in Appendix A.
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Figure 1. Flow diagram of the literature search and selection process.

Of 22 finally included studies, seven were conducted with animals. Out of seven,
six studies conducted on rats, mice, and other animals exhibited some level of the neu-
roprotective effect of vitamin E by lowering the rate or delaying cognitive impairment
progression. Similarly, out of 15 studies conducted on humans, eight studies reported
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Vitamin E’s role in lowering the risk or delaying cognitive impairment. Two studies, one
cohort and a double-blind randomized placebo-controlled study, demonstrated Vitamin
E’s effect in improving learning and memory functions. Two studies of each experimental
and double-blind randomized placebo-controlled did not find any effect of Vitamin E
on cognitive impairment while a clinical study14 suggested a potentially favorable effect
(Tables 2 and A1).

Table 2. Summary results of all studies in the review (n = 22).

Categories
Delay or a Lower Rate

of Cognitive Decline or
Neuroprotective Effect

Improved
Learning and

Memory
Functions

May Be
Effective

Suggest
Further

Exploration

No
Effect

Animals

Rats (n = 3) 3

Mice (n = 2) 1 1

Other animals (n = 2) 2

Human

Cross-sectional (n = 1) 1

Case-control
(n = 1) 1

Cohort (prospective)
(n = 3) 2 1

Experimental (n = 4) 2 2

Clinical (n = 2) 2 1

Double-blind,
randomized,

placebo-controlled (n = 4)
1 1 2

Total (n = 22) 15 2 1 1 4

4. Discussion

The purpose of this review was to examine the effect of Vitamin E in slowing down
cognitive decline in MCI. Some evidence from our literature synthesis points to the puta-
tive role of Vitamin E in slowing down MCI progression to dementia. Overall, the review
collectively demonstrated through analysis of various experimental studies in rats, mice,
and animals and cross-sectional, case-control, prospective cohort, experimental, clinical,
and double-blind randomized in human that Vitamin E has some neuroprotective effect
in slowing down progression to dementia. One clinical study carried out to lower the
effect of cisplatin chemotherapy neurotoxicity, the supplementation with vitamin E (alpha
tocopherol) has shown lower level of neurotoxicity, which indicates that vitamin E plays a
neuroprotective role [42] even when the cause of neurotoxicity could be other than mild
cognitive impairment. The findings of Gugliandolo et al. (2017) have reported similar phys-
iological responses of Vitamin E on MCI [43–45]. Another study by Kaneai et al., indicated
that vitamin E offers some neuroprotective benefits by improving neurotransmission [45].
Presently, no medication can treat, prevent, or slow the progression of MCI to dementia.
However, it is important to explore the role of vitamins and antioxidants in reducing or
delaying to the process of cognitive decline in people with MCI [17]. Studies show that
high plasma Vitamin E levels have been associated with better cognitive performance in
both ageing populations, dementia, and AD patients [42,43].

Consistent to previous studies it is understood that Vitamin E might have some
therapeutic role when it comes to MCI and its progression to dementia. Since several
studies in human as well as in rats and mice were MCI associated with lower level of
tocopherol. Thus, it may be considered a good practice to maintain Vitamin E level through
dietary sources. Vitamin E can also lead to toxicity that can be fatal in some cases which
warrants careful monitoring of its levels in the aging population. The guidelines on the

4
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safe dose of vitamin E varies from 800–2000 IU/day as reported by previous studies [46,47].
Therefore, these findings should be considered rather carefully to prevent any toxic effects
of vitamin E. In the meanwhile, more randomized controlled trials to further elucidate
the role of Vitamin E on MCI must be conducted with larger sample sizes. Even though
there are mixed results they favor a potential neuroprotective effect of Vitamin E in MCI. It
would be recommended for clinical practice that the Vitamin E levels be checked annually
in the elderly, and they should be provided Vitamin E supplementation in maintaining its
adequate level.

Limitations

This review has certain limitations including that research articles focused on demen-
tia, which have explored relationship of vitamin E on mild cognitive impairment but not
necessarily mentioned MCI in the title or abstract, those articles might have left from inclu-
sion. Authors utilized phrase searching, however, due to the lack of truncation rules for
some terms of dementia, some articles might have been missed. Therefore, future studies
using a systematic literature review with a well-defined and peer-reviewed search strategy
can be conducted. Six animal studies are included in this review and comparison were
made between findings in human and animals. Comparison of effect of an element between
human and animal specially on cognitive function and process is extremely complex. In
simpler terms, behavioral studies to investigate cognitive decline among humans offer
higher inferential benefits than those being conducted among animals due to differences in
their baseline intelligence levels and capabilities. Next, studies included in this review were
heterogenous in terms of type of measures used to detect the cognitive decline and these
measures had varied threshold criteria. These restricted our ability to generate pooled
estimates, which otherwise might have helped us to quantify the association between
vitamin E and neuroprotection in the form of appropriate effect sizes (such as odds ratios).
In addition, understanding trajectories of change in cognitive function will be difficult with
such a heterogeneity. On the other hand, the observation of physiological process relatively
easier in animal population compared to human due to ethical consideration. The findings
of animal studies showing favorable outcome of vitamin E on cognition process may not
be rewarding when compared to human. The database such as LILACS were not explored.
Few studies included in this review has a very small sample size or their results were
mixed up with some other compound which might have impacted on the conclusion of
this review.

Despite the limitations, the study has implications for practice. Vitamin E supplemen-
tation should be monitored closely when in combination with Vitamin E nutrients from
food sources. Other than alpha tocopherol, no other component of vitamin was found
helpful in slowing the process of cognitive decline. It is not known if the other form of
vitamin E or its component has negative effect on cognitive process. Therefore, caution
needs to be practiced in optimizing level of vitamin E that way the other components of
vitamin E do not affect the properties of alpha tocopherol and its impact on MCI. In addi-
tion, this review indicates favorable physiological and neurochemical benefits of vitamin
E in protecting or delaying cognitive decline process, however, effects may be different
among animals and human-beings. These differences may be due to the varied vitamin
E requirements and physiological mechanisms among these groups. Therefore, further
research to understand associations between vitamin E requirements, consumption, and
effects at organismal levels would be critical to unfold interactions of vitamin E with body
mechanisms.

5. Conclusions

In conclusion, epidemiological, clinical, nor other studies have provided the conclusive
answer to whether or not Vitamin E slows the progression of MCI. Further research with
human subjects is needed to understand the safety and efficacy of Vitamin E as a nutritional
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supplement to promote health ageing. Future research to understand the physiological
process of alpha tocopherol on cognitive process in human beings can be conducted.
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Appendix A

Table A1. Reviewed studies and their salient findings (n = 22).

Authors Year Study Type Sample Characteristics Findings
Intrument

Used to Screen
Dementia

Conclusions

Wu et al. 2010 Experimental
study in rats

Rats were fed 500 IU/Kg
Vitamin E with their
regular diets for four

weeks before performing
mild fluid percussion

injury (FPI). The Vitamin E
counter reacted against the

effects of fluid
percussion injury.

Vitamin E
supplementation

diet counteracts the
molecular
substrates
underlying

synaptic plasticity
and cognitive
function in the
hippocampus.

Not Applicable

Vitamin E dietary
supplementation

can protect the
brain against the

effects of mild TBI
on synaptic

plasticity and
cognition. Declines

rate of cognitive
impairment.

Huang
et al. 2010 Experimental

study in mice

The relationship between
Vitamin E was observed
with protein oxidation

in mice.

Protein oxidation
and nitration

increased in MCI.
Not Applicable

The study
suggested that the
therapeutic role of
vitamin E should

be explored in MCI.

Alzoubi
et al. 2013 Experimental,

Animal study

The effect of Vitamin E
against a high-fat high

carbohydrate diet (HFCD)
was observed. It is known

that HFCD accelerates
learning and cognitive

impairment. In this study,
the HFCD or Vitamin E

was administered to
animals for 6 weeks.

Behavioral activities were
conducted to test spatial

learning and memory.

Vitamin E
prevented memory

impairment
induced by HFCD

and normalized the
effect of HFCD on
oxidative stress.

Not Applicable

Probably Vitamin E
reduces the risk of
MCI by reducing
probably through

normalizing
antioxidant

mechanisms in the
hippocampus.

Giraldo
et al. 2014 In vivo, mice

study

The effect of Vitamin E was
observed on the inhibition

of p38 which prevents
Aβ-induced tau

phosphorylation that leads
to cognitive impairment.

Vitamin E inhibited
tau

phosphorylation
and reduced

cognitive
impairment.

Not Applicable

Vitamin E has a
therapeutic role in

protecting the
decline of memory

impairment.
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McDougall
et al. 2017

Animal
experimental

study

The study examined
learning and memory

impairment in zebrafish
with vitamin E deficient
and sufficient.Zebrafish

fed with vitamin E for 45
days acquired sufficient

vitamin E levels.

Learning ability
was observed in
association with

vitamin E level by
excluding the effect

of avoidance
conditioning and
non-associative

learning. Zebrafish
with low vitamin E

were found
learning impaired.

Not Applicable

Study proves that
vitamin E plays

important role in
protecting

cognitive delay.

Nesari et al. 2019 Experimental
study on rats

The effect of
Alpha-tocopherol was
evaluated in view of

observing its protective
effect on long-term

memory impairment.

The
Alpha-tocopherol

reduced the passive
avoidance memory

performance,
increased the

level of
malondialdehyde

(MDE) and reactive
oxygen specifies.

Not Applicable

Alpha-
tocopherol was
found to have a
neuroprotective

effect on memory
impairment.

Mehrabadi
& Sadr 2020 Experimental

study on rats

The effect of vitamins D3
and E, in a combination of

both, was observed on
learning and memory. 60

rats received different
doses of vitamins.

Memory and
learning were

measured by the
Novel Object

Recognition (NOR)
test found to

improve in the rat
group that received

vitamin E.

Not Applicable
Vitamin E can

improve learning
and memory.

Iuliano et al. 2010
Case-control,
experimental

research

An enzymatic relationship
between oxysterols

(24S-hydroxycholesterol
and 27 hydroxycholesterol,

free radical related
oxysterols of oxidative

stress and Vitamin E were
compared between 37

patients of Alzheimer’s
disease, 24 MCI, 29

multi-domains (md-MCI).

People with mild
cognitive

impairment with
oxidative stress

found to be lower
in Vitamin E.

Mini Mental
State

Examination,
Mental

Deterioration
Battery (MDB)

Vitamin E might
have some role in

reducing
oxidative stress

delay and
cognitive delay.

Whitehair
et al. 2010

Experimental
research
design

The relationship of
Apolipoprotein E ε4
(APOE ε4) allele was

observed for 36 months of
the period in 516 MCI

patients age between 55 to
90 years who were on
Vitamin E in 516 MCI

participants aged 55–90
years who received

placebo.

Vitamin E did not
find to be

associated with the
progression of

Apolipoprotein
E ε4.

Mini Mental
State

Examination,
Alzheimer’s

Disease
Assessment

Scale-Cognitive
subscale

(ADAS-cog)

A direct
connection

between Vitamin
E and the decline

of cognitive
function could
not be found.
However, the

active status of
APOE ε4 was

found associated
with a fast decline

in cognitive
function.
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Mangialasche
et al. 2012 Clinical study

This study examined the
relationship between 8
natural compounds of

Vitamin E with cognitive
impairment. 166 MCI

subjects were compared
with cognitively
normal people.

Low plasma
tocopherols and

tocotrienols levels
of vitamin E were

found with
increased odds of

MCI in people
with ID.

The Folstein
Mini-Mental

State
Examination

(MMSE),
Clinical

dementia rating
scale and
Hachinski

ischemic scale

Vitamin E may
have a role
against the

progression of
MCI to AD.

Mangialasche
et al. 2013

Cohort
research
design

140 non-cognitively
impaired people were

observed for 8 years. The
baseline serum vitamin E
and cognitive impairment

were observed.

The risk of
cognitive

impairment was
found lower among

those who had a
moderate level of

tocopherol/
cholesterol ratio

than those who had
the lowest level of

tocopherols.

Mini-Mental
State

Examination
(MMSE)

Vitamin E might
play an important
role in cognitive
impairment in

humans. Vitamin
E’s therapeutic
role should be

explored.

Shahar et al. 2013 Cross-
sectional.

The relationship between
MCI and Vitamin A and E
was explored in a total of

333 participants age
60 years and above.

Vitamin E level was
found lower in

APOEe4 carriers
that affect MCI.

The Folstein
Mini-Mental

State
Examination

(MMSE)

The role of
vitamin E needs

to be further
explored in

relation to MCI.

Dysken
et al. 2014

Double-blind,
placebo-

controlled,
parallel-
group,

randomized
clinical trial

The effect of vitamin E on
the progression of

cognitive impairment was
examined. 613 patients

were recruited.
They received either

2000 IU/d of
alpha-tocopherol (n = 152),

20 mg/d of memantine
(n = 155), the combination

(n = 154), or placebo
(n = 152).

Activities of Daily
Living

(ADCS-ADL)
Inventory score
declined in the
group that was

given vitamin E.

Activities of
Daily Living
(ADCS-ADL)

Inventory score,
Mini-Mental

State
Examination

(MMSE)

Vitamin E can
slow down the
progression of

cognitive
impairment.

Zanotta,
Puricelli &

Bonoldi
2014 Prospective

cohort

The effect of vitamin E in
improving cognition in
people diagnosed with

MCI was assessed.
104 people about 70 years
old were included in the

research.

Vitamin E as a
supplementary

dietary found to be
counteractive to

cognitive
impairment.

Alzheimer’s
Disease

Assessment
Scale-Cognitive

subscale
(ADAS-cog)

Vitamin E may
have a role in

lowering the risk
of MCI.

Naeini et al. 2014

Double-blind
randomized,

placebo-
controlled

trial

256 elderly, ages between
65 to 75 were received
300 mg vitamin E with
400 mg of vitamin C or

placebo for 1 year

Vitamin E
reduced the

malondialdehyde
level and raised
total antioxidant

capacity and
glutathione.

Mini-Mental
State

Examination
(MMSE)

Vitamin E
supplementation
did not appear to

be enhancing
cognitive

performance

8
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Li et al. 2015 Prospective
cohort

This study examined the
effect of vitamin E and C

together and both vitamins
independently on

cognitive functions in the
elderly population.

276 elderly people received
Vitamin E and C together

and E independently.

Radioimmunoassay
(RIA) results,

MMSE, and HDS
assessments

indicated
improvement in

cognitive functions
with vitamin E and
also when vitamin

E was given in
combination with

Vitamin C.

Mini-mental
state

examination
and Hasegawa
Dementia Scale

Vitamin E can
improve
cognitive

functions in the
elderly

population.

De
Beaumont

et al.
2016 Experimental

research

The relationship of
apolipoprotein E4

(APOE-ε4) gene and
butyryl cholinesterase

(BCHE) was assessed on
the effect of cognitive

impairment.

The study did not
mention vitamin E;

however, it was
designed on the
premise of that
lower levels of

vitamin E increases
apolipoprotein E4

(APOE-ε4) and
butyryl

cholinesterase
(BCHE) activity
that increases

declines memory.

histopathological
confirmation of
AD according
to NINCDS-

ADRDA
criteria

Vitamin E may
have a role in

lowering the rate
of memory

impairment.

Basambombo
et al. 2017

Cohort
research
design

The effect of Vitamin E and
also Vitamin C was

observed in a cohort of
5269 individuals aged

65 years and above in the
Canadian Study of Health

and Aging (1991–2002).

The baseline
memory and

learning ability
were compared on

the same
standardized tests.
Vitamin E and C

together and
independently

were found to be
associated with a

lower risk of
memory decline.

Modified
Mini-Mental
State (3MS)

Examination.

Vitamin E plays a
role in reducing

the risk of
memory decline
in individuals.

Liu et al. 2018
Randomized

controlled
study

A randomized controlled
study in 7781 individuals

of European descent.

No association was
observed between

dietary
supplementation of

vitamin E with
cognitive

impairment.

Not available,
since this study

utilized
biomarkers

The study
suggests no
association

between
vitamin E

supplementation
and MCI in the

general
population.

Edmonds
et al. 2018

Experimental
research
design

The effect of donepezil and
Vitamin E was compared
for 756 MCI participants.

The donepezil
treatment group

had a lower rate of
progression from

MCI to AD than the
Vitamin E group.

The Wechsler
Memory

Scale–Revised
Logical

Memory II
subtest,

Mini-mental
state

examination.

Vitamin E may
not have an effect
on lowering the

rate of MCI
towards AD.
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Kim et al. 2018 Cross-
sectional

The effect of serum
vitamin A, C, and E was
evaluated for the risk of
cognitive impairment in

230 participants aged 60 to
79 years.

Association
between vitamin A
and C serum was

not observed while
a negative

relationship
between vitamin E,

beta-gamma
tocopherol was
observed with a

lower risk of
cognitive

impairment.

Korean version
of the

Mini-Mental
State

Examination

Serum
beta-gamma

tocopherol levels
tended to be

inversely
associated with

the risk of
cognitive

impairment.

Casati et al. 2019
Experimental

research
design

The relationship between
Vitamin E forms and

leukocyte telomere length
(LTL) in AD was explored

for the purpose of
knowing its effect on MCI.
Vitamin E forms (α-, β-, γ-
and δ-tocopherol, α-, β-, γ-
and δ-tocotrienol), the ratio
of α-tocopherylquinone/α-

tocopherol and
5-nitro-γ-tocopherol/γ-
tocopherol (markers of
oxidative/nitrosative

damage) and LTL were
measured in 53 AD

subjects and 40 cognitively
healthy controls (CTs).

People suffering
from AD found to

have lower
concentrations of
α-, β-, γ- and
δ-tocopherol, α-

and δ-tocotrienol,
total tocopherols,
total tocotrienols,

and total vitamin E
compared to CTs.

Not available,
since this study

utilized
telomere length
as an indicator

The study
suggests that

Vitamin E
deficiency may be
playing a role in
AD pathology in
progressing MCI

to AD.
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Abstract: Acupuncture-type interventions (such as moxibustion and acupuncture) at Bladder 67
(BL67, Zhiyin point) have been proposed to have positive effects on breech presentation. The aim of
this systematic review and meta-analysis was to evaluate the effectiveness and safety of moxibustion
and acupuncture in correcting breech presentation. We searched PubMed, MEDLINE, Embase,
the Cochrane Central Register of Controlled Trials (CENTRAL), the Chinese Electronic Periodical
Services (CEPS), and databases at ClinicalTrials.gov to identify relevant randomized controlled trials
(RCTs). In this study, sixteen RCTs involving 2555 participants were included. Compared to control,
moxibustion significantly increased cephalic presentation at birth (RR = 1.39; 95% CI = 1.21–1.58).
Moxibustion also seemed to elicit better clinical outcomes in the Asian population (RR = 1.42;
95% CI = 1.21–1.67) than in the non-Asian population (RR = 1.20; 95% CI = 1.01–1.43). The effects of
acupuncture on correcting breech presentation after sensitivity analysis were inconsistent relative to
control. The effect of moxibustion plus acupuncture was synergistic for correcting breech presentation
(RR = 1.53; 95% CI = 1.26–1.86) in one RCT. Our findings suggest that moxibustion therapy has
positive effects on correcting breech presentation, especially in the Asian population.

Keywords: breech; pregnancy; maternal and prenatal health; moxibustion; acupuncture; systematic
review; meta-analysis

1. Introduction

Breech presentation is a common malposition in the third trimester of pregnancy. The
frequency of breech presentation in term pregnancies is 3%–4% in America and approxi-
mately 2% in China [1,2]. Risk factors for breech presentation include preterm labor, uterine
anomaly, multiparity, placenta previa, and polyhydramnios [3]. Serious complications,
such as traumatic injuries or asphyxia, can occur during vaginal delivery [4]. Therefore, a
planned Caesarean section is recommended for pregnant women with breech presentation
at childbirth [3]. However, Caesarean section is not free from complications, including
wound infection, adhesions, hemorrhage, or scar rupture during subsequent labor [5].
Some non-invasive therapies are available, including knee-chest position management and
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external cephalic version (ECV). However, there is insufficient evidence to support knee-
chest position management, and ECV is a painful procedure for pregnant women [6,7].

Moxibustion and acupuncture have a long history in the treatment of various problems,
including fetal malposition. The interventions are similar because they both stimulate
acupoints to achieve a therapeutic effect. Moxibustion is a traditional Chinese procedure
that utilizes the heat generated from a burning moxa stick (made from herbal preparations
containing Artemisia vulgaris) to stimulate acupuncture points [8,9]. Several clinical trials
have shown that moxibustion at Bladder 67 (BL67), also known as the Zhiyin point, elicits
positive effects on breech presentation without serious adverse events [10,11]. However,
systematic reviews and meta-analysis have reported conflicting results regarding the effects
of moxibustion on breech presentation. For example, Vas et al. [12] and Li et al. [13] reported
that moxibustion has positive effects on non-vertex presentation. However, Coyle et al. [14]
suggested that moxibustion treatment may not improve non-cephalic presentations at birth
relative to no treatment. To determine the efficacy of moxibustion on breech presentation,
additional clinical trials since 2012 have investigated the effects of moxibustion [15,16].
Acupuncture has also been reported to correct fetal malposition, although evidence from
systematic reviews and meta-analysis is lacking [17]. To fill this research gap, we conducted
an updated systematic review and meta-analysis to evaluate the effects and safety of these
acupuncture-type interventions in correcting breech presentation.

2. Materials and Methods

This systematic review and meta-analysis study are reported in accordance with the
statement of preferred reporting items for systematic reviews and meta-analysis (PRISMA).
The protocol was registered on PROSPERO with a registration number: CRD42020192572.

2.1. Search Strategy

In this systematic review, we included all RCTs on the use of acupuncture-type inter-
ventions (i.e., moxibustion and acupuncture) in the management of breech presentation,
regardless of whether the RCTs were blinded. We performed literature searches in PubMed,
MEDLINE, Embase, the Cochrane Central Register of Controlled Trials (CENTRAL), the
Chinese Electronic Periodical Services (CEPS), and databases at ClinicalTrials.gov from
the inception of the source to 31 January 2021. Keywords for literature search included
“breech,” “labor presentation,” “acupuncture,” “electroacupuncture,” “acupressure,” and
“moxibustion.” We explored our literature search with MeSH headings without restrictions
of language, publication type, or date. We applied a filter to narrow the number of articles
which fit the specific study type (e.g., RCTs) and study question (e.g., intervention). The
details of the search strategy are presented in Supplementary Materials (Table S1). We also
searched the reference lists of included studies and related articles in PubMed and clinical
trial databases to identify relevant RCTs.

2.2. Study Selection and Data Extraction

We selected eligible studies based on the following inclusion criteria: (1) the study was
an RCT; (2) pregnant women in the 28th–35th week of gestation with a normal pregnancy
and an ultrasound diagnosis of breech (non-vertex) presentation were included; (3) the in-
terventions consisted of moxibustion alone, traditional acupuncture or electro-acupuncture
alone, or moxibustion and acupuncture; (4) comparisons between interventions and con-
trol measures (e.g., observation, usual care, or knee-chest position) were conducted; and
(5) outcome measures (e.g., fetal presentation at birth and adverse events) were reported.
Studies were excluded based on the following criteria: (1) the study was non-randomized,
quasi-experimental, observational, qualitative, or did not involve human subjects; (2) had
wrong or no comparators; or (3) had incomplete outcome data. Two authors indepen-
dently selected articles according to the inclusion and exclusion criteria by screening the
titles, abstracts, and full texts of included studies. We extracted the following information
from studies that met the inclusion criteria: study characteristics (e.g., author, publication
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year, study design and settings, inclusion/exclusion criteria, methods of randomization),
participant characteristics (age, gender, co-morbidities), interventions (types, duration),
comparisons (types of control groups) and outcomes (types of outcome measures, adverse
events). We retrieved data from individual studies having an intention-to-treat principle.
Any disagreements about whether to include a study were resolved by a third reviewer.

2.3. Assessment of the Risk of Bias in Included Studies

Two authors independently assessed the methodological quality of each included
clinical trial, according to the Cochrane risk of bias tool for randomized controlled trials
(RoB 2.0) [18]. RoB 2.0 is composed of five domains, including bias arising from the ran-
domization process (allocation), bias due to deviations from the intended interventions
(performance), bias due to missing outcome data (follow-up), bias in the outcome mea-
surement (measurement), and bias in the selection of the reported results (reporting). The
authors rated each domain as either low risk, some concerns (uncertain risk of bias), or
high risk. Discrepancies were resolved by the third reviewer.

2.4. Data Synthesis and Statistical Analysis

We compared moxibustion with control, acupuncture with control, and moxibustion
plus acupuncture with control. The primary outcome was the fetal presentation at birth,
and the secondary outcome was adverse events.

Data were analyzed using Review Manager Software (version 5.3.5). Dichotomous
outcomes were extracted from each study to compute the RR with a 95% CI. The pooled
RR and the associated 95% CI were estimated by the Mantel-Haenszel method. Numbers
needed to treat (NNT) were calculated from the formula (NNT = 1/absolute risk reduction).
We assessed clinical heterogeneity by comparing the methodologies and study designs of
the included studies. Statistical heterogeneity of effect sizes between studies was assessed
using the I2 statistic and Q statistic with an X2 test. We defined statistical heterogeneity
using p ≤ 0.1 for the X2 test or I2 ≥ 50%. In the meta-analysis, a fixed-effect model was
performed when there was no significant heterogeneity, and a random-effects model was
performed when the heterogeneity was significant. A funnel plot was produced to detect
possible publication bias. Sensitivity analysis was performed to test the robustness of
results by excluding trials that used low-quality methodologies. To assess between-group
differences and explain heterogeneity, we carried out a subgroup analysis. Because regional
differences may exist, we reported treatment effects on breech presentation separately.

3. Results
3.1. Study Selection and Characteristics

We identified 198 studies using our search strategy and included 16 studies based
on our inclusion and exclusion criteria. We summarize the process of study identification
and selection in Figure 1, and present the characteristics of each of the included studies
in Table 1. All included studies were randomized controlled trials. The size of the study
populations ranged from 20 to 406 persons. The 16 studies included a total of 2555 partici-
pants; eight studies included participants from China [10,11,19–24], two studies included
participants from Italy [25,26], and the others included participants from France [27], Aus-
tralia [28], Switzerland [29], Croatia [17], Denmark [16], and Spain [15]. Most studies were
published in English (56.3%); others were published in Chinese (37.5%) and French (6.2%).

Regarding study interventions, 13 RCTs compared moxibustion with control [10,11,
15,16,19,21–25,27–29]; two RCTs compared acupuncture with control [17,22]; two RCTs
compared moxibustion plus acupuncture with control [20,26]. Treatment was applied
to BL67 in all included studies. The duration of each intervention was distinct from
study to study. The typical application time of moxibustion or acupuncture was 15–20 min.
The treatment sessions were typically conducted over 7–14 days. The gestational age
was different among studies, ranging from 28 to 37 weeks, when acupuncture or/and
moxibustion was performed.
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Figure 1. Flow chart of the identification and selection of studies for inclusion.

Table 1. Characteristics of the included studies.

Study Study
Design

Patient
Population Intervention Control Outcomes

Bue 2016 [16] RCT 200
Moxibustion at BL67; daily for
15–20 mins, preferably in the

evening; 14 days
Observation

Cephalic presentation;
rate of ECV and

Cesarean delivery

Cardini 1998 [10] RCT 260 Moxibustion at bilateral BL67;
15 mins on each side; 7 days Observation Cephalic presentation;

Cesarean delivery rate

Cardini 2005 [25] RCT 123 Moxibustion at BL67; 15 mins;
twice daily; 7 days Observation Cephalic presentation
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Table 1. Cont.

Study Study
Design

Patient
Population Intervention Control Outcomes

Chen 2004 [23] RCT 142
Moxibustion at BL67; twice
daily, 10–15 mins each time;

up to 14 days

Observation and
knee-chest position Cephalic presentation

Chen 2007 [21] RCT 150 Moxibustion at bilateral BL67;
20 mins a day; up to 15 days Knee-chest position Cephalic presentation

Do 2011 [28] RCT 20 Moxibustion at bilateral BL67;
10 mins on each side; 10 days Observation Cephalic presentation

Guittier 2009 [29] RCT 212 Moxibustion at bilateral BL67;
10 mins on each side; 14 days Observation Cephalic presentation

Habek 2003 [17] RCT 67 Acupuncture at BL67; 30 mins;
twice a week Observation Cephalic presentation;

Cesarean delivery rate

Li 1996 [22] RCT 111

Electro-acupuncture at
bilateral BL67; 30 mins; 6 days
Moxibustion at bilateral BL67;

20 mins; 6 days

Observation Cephalic presentation

Lin 2002 [24] RCT 122 Moxibustion at bilateral BL67;
twice daily for 20 mins Knee-chest position Cephalic presentation

Millereau 2009 [27] RCT 68 Moxibustion at BL67;
15–20 mins; 7 days Observation Cephalic presentation

Neri 2004 [26] RCT 240

Moxibustion plus
acupuncture at bilateral BL 67;

total 40 mins; twice a week;
14 days

Observation Cephalic presentation;
Cesarean section rate

Vas 2013 [15] RCT 406 Moxibustion at bilateral BL67;
20 mins; 14 days Observation Cephalic presentation;

Cesarean delivery rate

Yang 2006 [11] RCT 206 Moxibustion at BL67;
15–20 mins; 7 days Knee-chest position Cephalic presentation

Yang 2008 [19] RCT 226 Moxibustion at bilateral BL67;
15 mins; up to 14 days Knee-chest position Cephalic presentation

Yang 2010 [20] RCT 120
Moxibustion plus

acupuncture at bilateral BL67;
once daily; 14 days

Knee-chest position Cephalic presentation

BL67: Bladder67 (Zhiyin point), ECV: external cephalic version, RCT: randomized controlled trials.

3.2. Methodological Quality of Included Studies

The risk of bias for included studies is shown in Figures 2 and 3. All studies were
assessed as having low or uncertain levels of risk of bias, except in the domains of allocation
and follow-up. We present the details of the risk of bias assessment in Supplementary
Materials (Table S2). In general, the quality was moderate in all included studies, except
for four studies [20,22,23,25] that were assessed as having a high risk of bias in the domain
of either allocation or follow-up.
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3.3. Efficacy of Interventions

The meta-analysis of the included studies revealed a beneficial effect of acupuncture-
type interventions on correcting breech presentation at delivery (average RR = 1.45;
95% CI = 1.28–1.65; random effect model, I2 = 66%) (Figure 4). The forest plot was divided into
three subgroups: (1) moxibustion, (2) acupuncture, and (3) moxibustion plus acupuncture.

Fetal presentation was investigated in the results of 13 studies with 2063 participants
comparing moxibustion with control [10,11,15,16,19,21–25,27–29]. The pooled data show a
significant increase in cephalic presentation at birth (RR = 1.39; 95% CI = 1.21–1.58; random
effect model, I2 = 64%). The NNT is 6 (95% CI = 4–11).

Two clinical trials involving 146 patients compared acupuncture with control [17,22].
The meta-analysis reveals no differences between treatment and control groups (RR = 2.78;
95% CI = 0.84–9.19; random effect model, I2 = 85%).

Pooled data from two trials with 346 participants reveals significant difference between
moxibustion plus acupuncture and control groups in the meta-analysis [20,26] (RR = 1.53;
95% CI = 1.26–1.86; random effect model, I2 = 0%). The NNT is 5 (95% CI = 3–9).

3.4. Sensitivity Analysis: Excluding Four Trials with a High Risk of Bias

Limiting the meta-analysis to the 12 trials with moderate to low risk of bias [10,11,15–
17,19,21,24,26–29] which investigated the effects of acupuncture-type interventions in-
cluding moxibustion, acupuncture, and moxibustion plus acupuncture reveal significant
effects on correcting fetal malposition (RR = 1.36; 95% CI = 1.23–1.51; random effect model,
I2 = 41%) (Figure 5). The sensitivity analysis for the moxibustion subgroup reveals a result
like that of the previous analysis (RR = 1.34; 95% CI = 1.19–1.51; random effect model,
I2 = 47%). The NNT is 7 (95% CI = 5–12). Only one trial that evaluated acupuncture
versus control shows more cephalic presentation in the acupuncture group (RR = 1.68;
95% CI = 1.11–2.55). The NNT is 4 (95% CI = 2–20). Only one trial reports that moxi-
bustion plus acupuncture had more cephalic presentation relative to control (RR = 1.42;
95% CI = 1.06–1.90). The NNT is 7 (95% CI = 3–45).
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3.5. Subgroup Analysis of Moxibustion

Moxibustion is effective in the Asian population (RR = 1.42; 95% CI = 1.21–1.67; ran-
dom effect model, I2 = 71%) and in the non-Asian population (RR = 1.20; 95% CI = 1.01–1.43;
random effect model, I2 = 0%) (Figure 6).

3.6. Adverse Events

Information on adverse events was presented in four trials. Because of the clinical
heterogeneity between the included studies, we did not perform a meta-analysis of adverse
events. Cardini et al. in 2005 reported adverse events (41.5%) related to moxibustion [25].
Patients had abdominal pain, throat problems, and unpleasant odor with or without
nausea. Cardini et al. in 1998 and Vas et al. reported that no adverse events occurred
in the moxibustion or control groups [10,15]. Neri et al. observed no adverse effects on
participants who received moxibustion plus acupuncture or usual care [26].
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3.7. Publication Bias

We used Review Manager Software (Version 5.3.5) to evaluate the publication bias.
The sample size of most studies was >100 participants with two comparison arms except for
Do 2011 [28], Li 1996 [22], and Millereau 2009 [27]. Funnel plots are typically symmetrical
for studies with large sample sizes (Figure 7). However, for studies with small sample sizes,
no study reported a negative result, which suggests that publication bias is probable in the
literature reporting correction of breech presentation with moxibustion and acupuncture.

Healthcare 2021, 9, x  11 of 14 
 

 

 
Figure 7. Funnel plot of the studies included in the meta-analysis. 

4. Discussion 
Our study found that acupuncture-type interventions (including moxibustion, acu-

puncture, and moxibustion plus acupuncture) at BL67 increase the frequency of cephalic 
presentation at birth. Moxibustion seemed to be more effective in correcting non-vertex 
presentation in the Asian population than in the non-Asian population. 

Previously, Vas et al. found that moxibustion had positive effects on correcting non-
vertex presentation, although they noted that there was considerable heterogeneity 
among studies [12]. Li et al. demonstrated that moxibustion was effective in correcting 
breech presentation, but non-randomized controlled trials were included in this study 
[13]. The results of these two studies differed from those of Coyle et al. [14], who found 
that moxibustion did not reduce the frequency of non-cephalic presentation relative to no 
treatment [14]. This discrepancy could be attributed to emerging clinical trials in recent 
years. In addition, Coyle et al. did not include all relevant trials, such as Chen, 2007 [21], 
Do, 2011 [28], Li, 1996 [22], Millereau, 2009 [27], and Yang, 2008 [19]. Our study included 
only RCTs that were eligible and up-to-date. 

To minimalize the impact of potential bias, a sensitivity analysis was performed; such 
an analysis was not reported as being conducted in most previous studies. After compar-
ing the net effects of different acupuncture-type interventions before and after sensitivity 
analysis, a positive effect on correcting breech presentation, particularly with moxibustion 
alone or in combination with acupuncture, is consistent. Our findings provide robust sup-
port of the effectiveness of moxibustion on correcting breech presentation.  

The mechanism of moxibustion is not fully understood. Moxibustion at BL67 is 
thought to stimulate the production of prostaglandin and estrogen, which increases 
uterus contractions that lead to fetal movements [30,31]. Traditional Chinese medicine 
(TCM) theory teaches that disharmony of qi and blood may cause fetal malposition. It is 
thought that moxibustion at BL67 tonifies Yang qi and dredges channels to correct fetal 
position [19,21]. 

Some studies suggest that the effects of treatment might be related to ethnicity 
[32,33]. We performed a subgroup analysis to assess differences between ethnic groups 
and found that moxibustion seemed to be more effective in correcting non-vertex presen-
tation in Asians than in non-Asian populations. To the authors’ best knowledge, this is 

Figure 7. Funnel plot of the studies included in the meta-analysis.

4. Discussion

Our study found that acupuncture-type interventions (including moxibustion, acupu-
ncture, and moxibustion plus acupuncture) at BL67 increase the frequency of cephalic
presentation at birth. Moxibustion seemed to be more effective in correcting non-vertex
presentation in the Asian population than in the non-Asian population.

Previously, Vas et al. found that moxibustion had positive effects on correcting
non-vertex presentation, although they noted that there was considerable heterogeneity
among studies [12]. Li et al. demonstrated that moxibustion was effective in correcting
breech presentation, but non-randomized controlled trials were included in this study [13].
The results of these two studies differed from those of Coyle et al. [14], who found that
moxibustion did not reduce the frequency of non-cephalic presentation relative to no
treatment [14]. This discrepancy could be attributed to emerging clinical trials in recent
years. In addition, Coyle et al. did not include all relevant trials, such as Chen, 2007 [21],
Do, 2011 [28], Li, 1996 [22], Millereau, 2009 [27], and Yang, 2008 [19]. Our study included
only RCTs that were eligible and up-to-date.

To minimalize the impact of potential bias, a sensitivity analysis was performed;
such an analysis was not reported as being conducted in most previous studies. After
comparing the net effects of different acupuncture-type interventions before and after
sensitivity analysis, a positive effect on correcting breech presentation, particularly with
moxibustion alone or in combination with acupuncture, is consistent. Our findings provide
robust support of the effectiveness of moxibustion on correcting breech presentation.
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The mechanism of moxibustion is not fully understood. Moxibustion at BL67 is
thought to stimulate the production of prostaglandin and estrogen, which increases uterus
contractions that lead to fetal movements [30,31]. Traditional Chinese medicine (TCM) the-
ory teaches that disharmony of qi and blood may cause fetal malposition. It is thought that
moxibustion at BL67 tonifies Yang qi and dredges channels to correct fetal position [19,21].

Some studies suggest that the effects of treatment might be related to ethnicity [32,33].
We performed a subgroup analysis to assess differences between ethnic groups and found
that moxibustion seemed to be more effective in correcting non-vertex presentation in
Asians than in non-Asian populations. To the authors’ best knowledge, this is the first
article that investigates the effect of moxibustion on breech presentation in different races.
However, the mechanism of this phenomenon is unclear.

During pregnancy, acupuncture has been hypothesized to have beneficial effects on
pelvic pain or labor pain [34,35]. In TCM theory, moxibustion or acupuncture applied at
BL67 is thought to activate blood circulation and dredge channels to correct fetal malposi-
tion [20]. However, there have been few studies on the use of acupuncture to treat breech
presentation, and there has been no systematic review or meta-analysis in the literature
to date. In our study, only two clinical trials were retrieved and included in the meta-
analysis, but the risk of bias in one of those trials [22] was rated as “high.” The result of the
subsequent sensitivity analysis revealed that the effect of acupuncture was inconsistent.
Therefore, reports on the effects of acupuncture should be interpreted with caution.

According to Coyle et al., there was a positive effect on breech presentation using
moxibustion combined with acupuncture [14]. Nevertheless, only one trial was included
in the meta-analysis. Our study included a new trial [20], and the result was similar. The
pooled RR of moxibustion versus moxibustion plus acupuncture was 1.39 vs. 1.53 without
analysis and 1.34 vs. 1.42 with sensitivity analysis. The combination of moxibustion and
acupuncture appears to exert a synergistic effect on correcting breech presentation.

Previous systematic reviews included RCTs with different controls, including knee-
chest position or observation [12,13]. However, one systematic review by Hofmeyr et al.
found that there was no difference in cephalic presentation between knee-chest position
and observation [7]. Therefore, we included clinical trials with no-effect controls, including
knee-chest position and observation.

Moxibustion and acupuncture are generally safe when administrated by experienced
clinicians, and both are less expensive than Caesarean section in general practice. In a
study by Ineke et al., moxibustion reduced the number of Caesarean sections performed
in pregnant woman with breech presentation and was cost-effective when compared to
expectant management [36]. A previous study pointed out that there were no significant
differences in the comparison of moxibustion with usual care, with respect to premature
births or premature rupture of the membranes [12]. We performed meta-analysis of these
two outcomes, and had similar results (see Supplementary Materials Figure S1). Because
the use of TCM theories is increasing in many countries, the modality of using moxibustion
might be more widely deemed as being beneficial in obstetric patients.

This study was limited in several aspects. First, there might be publication bias in
the meta-analysis. Second, the sample sizes of some included studies were too small for
RCT design. Finally, the application time of treatment (15–20 min) and treatment duration
(7–14 days) differed between studies

5. Conclusions

Our updated systematic review and meta-analysis suggested that moxibustion has a
positive effect on correcting breech presentation. However, more randomized, controlled
clinical trials are needed to evaluate whether our estimate of the magnitude of the effect of
moxibustion remains constant.
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Abstract: Background: Manual therapy (MT) is considered a promising adjuvant therapy for chronic
obstructive pulmonary disease (COPD). Comparing the effectiveness among different Western and
Eastern MTs being used for the management of COPD could potentially facilitate individualized
management of COPD. This systematic review attempted to estimate the comparative effectiveness
of Western and Eastern MTs for COPD patients using a network meta-analysis (NMA) methodol-
ogy. Methods: Nine electronic databases were comprehensively searched for relevant randomized
controlled trials (RCTs) published up to February 2021. Pair-wise meta-analysis and NMA were
conducted on the outcomes of COPD, which included lung function and exercise capacity. Results:
The NMA results from 30 included RCTs indicated that the optimal treatment for each outcome
according to the surface under the cumulative ranking curve was massage, acupressure, massage,
and tuina for forced expiratory volume in 1 s (FEV1), forced vital capacity (FVC), FEV1/FVC, and
6 min walking distance, respectively. Conclusions: MTs such as massage, acupressure, and tuina
have shown comparative benefits for lung function and exercise capacity in COPD. However, the
methodological quality of the included studies was poor, and the head-to-head trial comparing the
effects of different types of MTs for COPD patients was insufficient. Therefore, further high-quality
RCTs are essential.

Keywords: chronic obstructive pulmonary disease; manual therapy; systematic review; meta-
analysis; network meta-analysis

1. Introduction

Chronic obstructive pulmonary disease (COPD) is a common pulmonary disease
characterized by persistent airflow limitation, which is usually associated with an enhanced
chronic inflammatory response [1]. In addition, the harmful effects of toxic chemical
particles or gases on the lungs often cause COPD; therefore, smoking is an important
risk factor [1]. Epidemiological studies indicate that the prevalence of COPD is very
common, ranging from 8% to 10% [2], and it causes significant economic and social burden
worldwide [3].

The main therapeutic approaches for COPD include pharmacological treatment and
lifestyle management such as cessation of smoking [4]. In pharmacological treatment for
COPD, long-acting β2-agonist, long-acting muscarinic antagonists, inhaled corticosteroids,
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and bronchodilators, among others, may be used alone or in combination, depending on
the patient’s condition or comorbidity [4].

COPD is a pathological condition associated with altered chest wall mechanics and
musculoskeletal changes, and various manual therapies have been used as adjuvant therapy
in combination with conventional medicine [5]. Although manual therapy is frequently
used in clinical practice, some systematic reviews have pointed out that there is not enough
evidence to support its therapeutic effect [6,7]. According to its theoretical basis, manual
therapy can be classified as either based on Western medicine or on Eastern medicine. In
the former case, it is applied based on the anatomical knowledge of the human body, such
as manual therapy currently used in COPD, but in the latter case, manual therapy from a
holistic perspective is applied within the body-mind-spirit model [8,9]. Previous studies
that pointed out the lack of evidence for manual therapy for COPD have the limitation that
they did not consider manual therapy based on Eastern medicine [6,7].

Various manual therapies take a common approach when the practitioner’s body
comes in contact with the patient’s body; therefore, they will have a common expected
effect along with the unique effect of each therapy, which leads to unique results for multiple
outcomes of COPD. For example, advocators of Western manual therapy may explain that
by improving musculoskeletal changes of altered chest wall mechanics, manual therapy
can affect chest wall compliance of patients with COPD [5]. On the other hand, Eastern
manual therapies are regarded as manual therapy combined with the traditional concept
of meridian massage, and in this medical system, there is a view that both function and
structure are systematically correlated [10]. Therefore, several Western and Eastern manual
therapies can each have their own effectiveness for COPD, and comparative analysis
of them can promote important individualized therapy in COPD management [11]. In
addition, comparative analysis of Western and Eastern manual therapies for COPD could
potentially help establish an integrative medical perspective for patients with COPD by
combining the advantages of each.

Network meta-analysis (NMA) is a methodology that enables simultaneous compari-
son of various interventions at the same time [12]. By creating indirect evidence, it enables
comparisons between interventions that are not directly compared by the existing clinical
trials [12]. Therefore, this methodology can suggest the best intervention for each outcome
to obtain optimal results for patients; further, it can be used to deduce clinical practice
guidelines [13]. Until now, the effect of various manual therapies from the East and West
on the outcome of COPD has not been comprehensively reviewed, and no attempts have
been made to investigate the comparative effect of NMA. Therefore, this review aimed to
compare the effectiveness and safety of several Western and Eastern manual therapies in
COPD management. The results of this study will help to understand not only the clinical
evidence of manual therapy for COPD more comprehensively but also understand the
comparative effects of the presence or absence of a holistic approach (Western vs. Eastern).

2. Materials and Methods

The pre-registered protocol of this review can be found in OSF registries (doi:10.17605/
OSF.IO/T2WM4). This systematic review complied with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement [14].

2.1. Data Sources and Search Strategy

To find relevant studies, a total of nine electronic databases, including Medline via
PubMed, Excerpta Medica dataBASE (EMBASE) via Elsevier, the Cochrane Central Register
of Controlled Trials, Allied and Complementary Medicine, Korean Studies Information
Service System, Korea Citation Index, China National Knowledge Database, Wanfang
Database, and Chinese Scientific Journals Database (CSJD-VIP), were comprehensively
searched by one researcher (BL), without any limitations on language and publication
status. The search date was 12 February 2021, and all published studies up to the search
date were considered. In addition, we reviewed the reference list of included or related
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literature to find gray literature and requested advice from systematic review experts
(Supplement S1).

2.2. Eligibility Criteria

The inclusion criteria for this review were as follows: (1) Study type: Only randomized
controlled trials (RCTs) were included in this review, while quasi-RCTs were excluded.
(2) Types of participants: Adult patients (over 18 years of age) diagnosed with COPD
were included in this study regardless of sex, COPD stage, and history of exacerbations.
Patients with COPD having other significant diseases affecting the respiratory system, such
as lung or other cancers, were excluded. Studies including people with COPD as well as
other respiratory diseases (such as asthma or asthma COPD overlap syndrome) were also
excluded. (3) Types of interventions: Western and Eastern manual therapies were included
as interventions of interest, including manipulative therapy, joint mobilization, chiropractic,
massage, reflexology, soft tissue therapy, muscle stretching, tuina, and acupressure pas-
sively applied using the practitioners’ hands. In this review, Western manual therapy was
defined as manual therapy based on conventional Western anatomy. Specifically, manual
therapy that mainly targets musculoskeletal changes of altered chest wall mechanics was
considered Western manual therapy, which may include spinal manipulation, osteopathic
manipulative treatment, manual diaphragm release technique, and soft tissue massage [5].
On the other hand, Eastern manual therapy was defined as manual therapy based on East
Asian traditional medicine (EATM) theory such as meridian theory as well as conventional
anatomy. Specifically, manual therapy targeting the meridian, a unique energy flow that
connects the whole body in EATM, or based on a holistic perspective, was considered East-
ern manual therapy, which may include tuina, reflexology, and acupressure [10]. Exercise
therapy, self-treatment, active stretching, and therapies not performed by a practitioner
were excluded. Additionally, acupressure with needles, seeds, or magnetic pieces on acu-
points was also excluded. Although eligible treatments could be employed with or without
other conventional interventions, it was imperative that the primary tested intervention
applied manual therapy techniques. Oral or external herbal medicine, pharmacopunc-
ture, acupuncture, moxibustion, qigong, taichi, and psychotherapy, which could not be
considered conventional interventions, were excluded. (4) Types of controls: Compara-
tors included no treatment, wait-list, sham treatment, routine pulmonary rehabilitation,
medication, and other active controls. (5) Types of outcomes: The primary outcome was
lung function parameters, such as forced expiratory volume in 1 s (FEV1), forced vital
capacity (FVC), or FEV1/FVC, and exercise capacity, such as the 6 min walking distance
(6MWD). Secondary outcomes were clinical symptoms such as the severity of dyspnea
assessed using the Medical Research Council (MRC) dyspnea scale developed in England.
Alternatively, other assessment tools such as patient-reported measures, self-assessment,
and/or questionnaires could be used. In addition, quality of life measured using the COPD
assessment test (CAT) was included as a secondary outcome. When CAT was not used,
an alternate assessment tool, such as the St. George Respiratory Questionnaire (SGRQ),
was allowed. Finally, the incidence of adverse events (AEs) or safety measurements was
included as a secondary outcome. The outcome for the respiratory function was included
in the analysis, but other outcomes such as constipation, anxiety, depression, and sleep
disorder were not analyzed because they were not of interest to us. However, symptoms of
sputum were considered, as they were indirectly related to respiratory function.

2.3. Study Selection

Two independent reviewers (CYK and BL) screened the titles and abstracts of the
searched studies to determine their eligibility. Then, the full text of the screened studies was
reviewed by two independent reviewers (CYK and BL) for inclusion. Discrepancies were
resolved by discussion with a third researcher (KIK). EndNote X7 (Clarivate, Philadelphia,
PA, USA), a reference management tool, was used in the study selection process.
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2.4. Data Extraction

The data that were extracted from the eligible studies by two independent researchers
(CYK and BL) were entered into a Microsoft Excel file. The following data were ex-
tracted: first author, country, information related to the risk of bias assessment, sample
size, mean age and sex ratio of participants, the condition of COPD (acute exacerbations
of COPD (AECOPD) and stable COPD), diagnostic criteria for COPD, pattern identifica-
tion, details of intervention, methods of manual therapy, treatment duration, timing of
assessment, outcomes, and results. Discrepancies were resolved by discussion with a third
researcher (KIK).

2.5. Risk of Bias Assessment

The risk of bias of the included studies was assessed according to the Cochrane Hand-
book version 5.1.0. assessment tool by two independent researchers (CYK and BL) [15].
In the Cochrane’s risk of bias tool, domains for random sequence generation, allocation
concealment, blinding of participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other sources of bias are evaluated
as “low,” “high,” or “unclear” [15]. The risk of bias summary figure was produced us-
ing the RevMan Software version 5.4 (The Cochrane Collaboration, London, England).
Discrepancies were resolved by discussion with a third researcher (KIK).

2.6. Data Analysis and Synthesis

The baseline characteristics and outcomes of all the included studies were analyzed descriptively.

2.6.1. Conventional Pair-Wise Meta-Analysis

When there was adequate homogeneous data, quantitative synthesis was performed
using RevMan 5.4 (The Cochrane Collaboration, London, England). Dichotomous data
were presented as risk ratio (RR) with 95% confidence interval (CI), and continuous data
were reported as mean difference (MD) with 95% CI. Heterogeneity between the studies
in terms of effect measures was assessed using both the χ2 test and the I2 statistic. I2

values of ≥50% and ≥75% were considered indicative of substantial and considerable
heterogeneity, respectively. Due to the nature of non-pharmacological therapies, which are
the interventions of interest in this review, it was difficult to guarantee the homogeneity
of the implementation of the interventions, so we applied the random-effects model to
meta-analyses [16]. When a sufficient number of studies (≥10) were included in each
meta-analysis, publication bias was evaluated using a funnel plot.

2.6.2. Network Meta-Analysis

NMA was performed on primary outcomes to provide both direct and indirect ev-
idence. Routine care (ROC) was used as the reference treatment. NMA based on the
frequent framework was carried out using mvmeta and network packages in Stata software
version 16 (StataCorp, College Station, TX, USA). Inconsistency was assessed using the
node-splitting method and the design-by-treatment interaction model, and a random-
effects NMA model was selected. Potential publication bias was assessed using a net
funnel plot, provided a sufficient number of studies (≥10) were included. In addition, we
examined the surface under the cumulative ranking curve (SUCRA) statistic to identify
the best treatment. The overall NMA method in this review followed that of Shim et al.
(2017) [17].

2.7. Dealing with Missing Data

The authors contacted the corresponding author via email regarding any unclear
information in the concerned study. If the data were still insufficient after contacting the cor-
responding author or if contact was not possible, it was analyzed using the available data.
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3. Results
3.1. Study Selection

Through database searching, a total of 2623 articles were searched, and no studies were
identified through other sources. After removing 843 duplicates, the titles and abstracts
of 1780 articles were screened for first inclusion, and 1714 studies were excluded. After
assessing full-text of the remaining 66 articles, 36 studies including eight only abstract
available with no details, one case series, four quasi-RCTs, two review articles, 10 not
meeting intervention criteria, five without outcomes of interest, four using duplicated data,
and two unavailable full-text were excluded (Supplement S2). Finally, total 30 RCTs [18–47]
were included in qualitative synthesis, and 21 RCTs [19,20,22–24,27–31,33,35,36,38,41–47]
were included in meta-analysis (Figure 1).
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3.2. Study Characteristics

In total, 19 studies [19,22–30,33,35,38,41,43–47] were published in China, two were
published in Italy [18,42], Poland [31,34], and the United Kingdom [20,39], and one was
published in the USA [36], Brazil [37], Australia [21], Turkey [32], and Taiwan [40]. There
were 11 studies [18,20,21,31,32,34,36–38,42,47] using Western manual therapy, of which
four [18,34,36,42] were related to manipulation, four [21,31,32,47] were regarding massage,
and one study each was related to release technique [37], manual chest technique [20],
and manual percussion [38]. Nineteen studies [19,22–30,33,35,39–41,43–46] used East-
ern manual therapy, of which 10 [22–24,28,30,33,40,41,45,46] were related to acupressure,
five [25–27,29,39] pertained to foot reflexology, and four [19,35,43,44] were regarding tu-
ina. As for the COPD stage, 16 studies [18,19,25–30,34–37,39,42,43,45] targeted stable
COPD participants, eight studies [20,22–24,31,33,38,46] were on AECOPD, and six stud-
ies [21,32,40,41,44,47] did not specify the stage. Nine studies [22–24,28–30,35,41,45] targeted
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participants with specific pattern identification, of which four focused on participants with
phlegm-heat [22], phlegm turbidity [23,41], or phlegm-blood stasis [24] obstructing the
lung, and five [28–30,35,45] targeted dual deficiency of lung–spleen or lung–kidney. Twelve
studies [18,20–24,32,34,36,37,42,45] were approved by the Institutional Review Board prior
to study commencement, and 19 studies [18,20–26,29,32,34–37,40–42,45,47] received con-
sent forms from the participants (Tables 1 and 2).

3.3. Risk of Bias Assessment

Thirteen studies [22–29,34,37,40,42,43] that used an appropriate random sequence
generation method such as random number tables were evaluated as having a low risk
of selection bias, and three studies [21,32,37] that properly concealed allocation using an
opaque sealed envelope were also evaluated as having a low risk of selection bias. Three
studies [34,36,37] that reported that the practitioners who were not blinded were at high
risk of performance bias, and one study [42] that reported that both participants and
personnel were blinded was evaluated as having a low risk of performance bias. Five
studies [20,21,36,37,42] reporting blindness of outcome assessors were evaluated as having
a low risk of detection bias. Three studies [32,39,43] that performed per-protocol analysis
without specifying the reason for dropout were evaluated as having a high risk of attrition
bias. Three studies [18,39,43] did not report raw data, and four studies [23,24,41,46] that did
not report pulmonary function-related outcomes were evaluated as having a high risk of
reporting bias. One study [28] without baseline characteristic data and one study [34] with
cross-over design was evaluated as having a high risk of other potential biases (Figure 2).
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3.4. Effectiveness and Safety of Manual Therapies Using Pair-Wise Meta-Analysis

Manipulation showed no differences compared with sham in lung functions (FEV1:
MD 0.23 L, 95% CI from −0.12 to 0.58; FVC: MD −0.02 L, 95% CI from −0.57 to 0.53;
FEV1/FVC: MD 3.01%, 95% CI from−6.90 to 12.92), exercise capacity (6MWD: MD 64.80 m,
95% CI from −12.94 to 142.54), and incidence of AE (RR 0.50, 95% CI: from 0.11 to 2.38).
Additional massage significantly improved FEV1/FVC (MD 20.00%, 95% CI from 15.46 to
24.54) and total effective rate (TER) calculated using the severity of respiratory symptoms
(RR 1.17, 95% CI from 1.00 to 1.38), compared with ROC alone. However, there were no
differences between them in the FEV1 (MD 0.68 L, 95% CI from −0.62 to 1.99), 6MWD (MD
56.20 m, 95% CI from −8.18 to 120.58), and incidence of AE (RR 8.89, 95% CI from 0.48
to 165.55). When comparing additional acupressure with ROC alone, although there was
no difference in FEV1 (MD 0.05 L, 95% CI from −0.24 to 0.34) and FEV1/FVC (MD 0.84%,
95% CI from −4.60 to 2.27), other outcomes including FVC (MD 0.33 L, 95% CI from 0.17
to 0.49), 6MWD (MD 14.38 m, 95% CI from 3.71 to 25.05), TER based on the respiratory
symptom (RR 1.14, 95% CI from 1.06 to 1.23), sputum secretion (MD −5.31 mL, 95% CI
from −6.00 to −4.62), SpO2 (MD 3.44%, 95% CI from 1.64 to 5.23), PaO2 (MD 13.38 mmHg,
95% CI from 9.16 to 17.60), PaCO2 (MD −8.91 mmHg, 95% CI from −12.09 to −5.72), and
SaO2 (MD 9.10%, 95% CI from 5.29 to 12.91) significantly improved. Additional tuina
significantly improved FEV1/FVC (MD 2.65%, 95% CI from 0.10 to 5.20), and 6MWD (MD
49.53 m, 95% CI from 27.05 to 72.00) compared with ROC alone, although there were no
differences in FEV1 (MD 0.10 L, 95% CI from −0.05 to 0.25), FVC (MD 0.26 L, 95% CI from
−0.05 to 0.58), and TER based on the respiratory symptom (RR 1.10, 95% CI from 0.94 to
1.28). When conducting foot reflexology in addition to ROC, 6MWD (MD 36.08 m, 95% CI
from 8.45 to 63.71), and TER based on the respiratory symptom (RR 2.13, 95% CI from 1.09
to 4.16) significantly improved compared with ROC alone (Supplement S3).

3.5. Comparative Effectiveness of Manual Therapies Using NMA

NMA was possible only for the outcomes of FEV1, FVC, FEV1/FVC, and 6MWD.
Therefore, pair-wise meta-analysis was performed for other outcomes because the network
had no degrees of freedom for heterogeneity due to the small number of studies included.
Figure 3 shows the network map of the interventions belonging to each NMA.
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4.16) significantly improved compared with ROC alone (Supplement S3). 

3.5. Comparative Effectiveness of Manual Therapies Using NMA 
NMA was possible only for the outcomes of FEV1, FVC, FEV1/FVC, and 6MWD. 

Therefore, pair-wise meta-analysis was performed for other outcomes because the net-
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Figure 3. Network map of (a) FEV1 (L), (b) FVC (L), (c) FEV1/FVC (%), and (d) 6 min walking dis-
tance. ACU—acupuncture; FRF—foot reflexology; MAN—manipulation; MANP—manual percus-
sion; MAS—massage; MECP—mechanical percussion; ROC—routine care; TUI—tuina. 

3.5.1. Lung Function 
In FEV1, only additional massage showed significantly better results compared to 

ROC alone (MD 0.74 L, 95% CI 0.08 to 1.40). In FVC, additional acupressure resulted in 
significant improvement while tuina showed borderline better results compared to ROC 
alone (MD 0.33 L, 95% CI from 0.17 to 0.47; MD 0.26 L, 95% CI from −0.05 to 0.58) (Table 
3). In FEV1/FVC, additional massage showed significantly better results not only 

Figure 3. Network map of (a) FEV1 (L), (b) FVC (L), (c) FEV1/FVC (%), and (d) 6 min walking
distance. ACU—acupuncture; FRF—foot reflexology; MAN—manipulation; MANP—manual per-
cussion; MAS—massage; MECP—mechanical percussion; ROC—routine care; TUI—tuina.
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3.5.1. Lung Function

In FEV1, only additional massage showed significantly better results compared to
ROC alone (MD 0.74 L, 95% CI 0.08 to 1.40). In FVC, additional acupressure resulted
in significant improvement while tuina showed borderline better results compared to
ROC alone (MD 0.33 L, 95% CI from 0.17 to 0.47; MD 0.26 L, 95% CI from −0.05 to
0.58) (Table 3). In FEV1/FVC, additional massage showed significantly better results
not only compared to ROC alone (MD 20.00%, 95% CI from 12.16 to 27.84) but also
compared to additional acupressure (MD 19.18%, 95% CI from 10.23 to 28.13) and additional
tuina (MD 16.99%, 95% CI from 7.86 to 26.13). No statistically significant differences
between the interventions were observed (Table 4). The most optimal treatment based on
SUCRA in FEV1 and FEV1/FVC was additional massage, followed by additional tuina and
acupuncture, and ROC. Furthermore, the most optimal treatment in FVC was additional
acupressure, followed by additional tuina and ROC (Table 5).

Table 3. Network league table of FEV1 (L) (right upper part) and FVC (L) (left lower part).

ROC 0.04 (−0.48, 0.55) 0.74 (0.08, 1.40) 0.09 (−0.46, 0.65)

0.33 (0.17, 0.49) ACU + ROC 0.70 (−0.13, 1.54) 0.05 (−0.70, 0.81)

MAS + ROC −0.65 (−1.51, 0.21)

0.26 (−0.05, 0.58) −0.07 (−0.42, 0.28) TUI + ROC
Note: Data are presented in mean difference (95% confidence interval). The result underlined meant it had
statistical significance. Abbreviations. ACU—acupuncture; FEV1—forced expiratory volume in one second;
FVC—forced vital capacity; MAS—massage; ROC—routine care; TUI—tuina.

Table 4. Network league table of FEV1/FVC (%) (right upper part) and 6 min walking distance (m) (left lower part).

ROC 0.82 (−3.50, 5.14) 20.00 (12.16, 27.84) 3.01 (−1.68, 7.69)

14.38 (−12.74, 41.50) ACU + ROC 19.18 (10.23, 28.13) 2.19 (−4.18, 8.56)

36.08 (−1.14, 73.30) 21.70 (−24.35, 67.75) FRF + ROC

56.20 (−12.84, 125.24) 41.82 (−32.36, 116.00) 20.12 (−58.31, 98.55) MAS + ROC −16.99 (−26.13, −7.86)

49.49 (25.60, 73.38) 35.11 (−1.03, 71.26) 13.41 (−30.81, 57.64) −6.71 (−79.77, 66.35) TUI + ROC

Note: Data are presented in mean difference (95% confidence interval). The result underlined meant it had statistical significance.
Abbreviations. ACU—acupuncture; FEV1—forced expiratory volume in one second; FRF—foot reflexology; FVC—forced vital capacity;
MAS—massage; ROC—routine care; TUI—tuina.

Table 5. SUCRA for interventions on each outcome.

Interventions FEV1 (L) FVC (L) FEV1/FVC (%) 6MWD (m)

ROC 27.9 2.5 15.4 6
ACU + ROC 35.1 82.4 29.9 30
FRF + ROC 59.5
MAS + ROC 95.6 100 76.5
TUI + ROC 41.4 65.1 54.7 78

Abbreviations. ACU—acupuncture; FEV1—forced expiratory volume in one second; FRF—foot reflexology;
FVC—forced vital capacity; MAS—massage; ROC—routine care; TUI—tuina; 6MWD—6 min walking distance.

3.5.2. Exercise Capacity

In 6MWD, additional tuina showed significantly better results compared to ROC
alone (MD 49.49 m, 95% CI from 25.60 to 73.38) and borderline better results compared to
additional acupressure (MD 35.11 m, 95% CI from −1.03 to 71.26). Furthermore, additional
foot reflexology showed borderline significant results compared to ROC alone (MD 36.08 m,
95% CI from −1.14 to 73.30) (Table 4). The most optimal treatment based on SUCRA in
6MWD was additional tuina, followed by additional massage, foot reflexology, acupressure,
and ROC (Table 5).
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4. Discussion
4.1. Summary of Evidence

This systematic review attempted to estimate the comparative effectiveness of Western
and Eastern manual therapies for COPD patients based on a total of 30 RCTs [18–47].
Data for five interventions, including manipulation, massage, acupressure, tuina, and foot
reflexology, were obtained from the pair-wise meta-analysis results. Additional massage
(FEV/FVC), acupressure (FVC, 6MWD), tuina (FEV1/FVC, 6MWD), and foot reflexology
(6MWD) showed significantly improved results compared to ROC alone in one or more
outcomes of lung functions and/or exercise capacity. However, manipulation did not
show significantly better results (FEV1, FVC, FEV1/FVC, 6MWD) compared to sham
treatment. In addition, there was evidence that additional acupressure and tuina could
significantly improve the quality of life of COPD patients (CAT and SGRQ), although
meta-analysis could not be carried out because there was only one study that evaluated this
outcome. Additional acupressure could significantly improve some objective outcomes
of COPD patients, including sputum secretion, SpO2, PaO2, PaCO2, and SaO2. There
were no interventions that significantly differed in the incidence of AEs compared to the
controls. The number of interventions included in the NMA for FEV1, FVC, FEV1/FVC,
and 6MWD was four, three, four and five, respectively. According to the results, only
additional massage for FEV1 and only additional acupressure for FVC showed significantly
better results than ROC. On the other hand, additional massage for FEV1/FVC showed
significantly better results than ROC, acupressure, and tuina. Only additional tuina showed
significantly better results for 6MWD than ROC. However, the comparative effect of
foot reflexology was not significant for any outcome. The optimal treatment for each
outcome according to SUCRA was massage, acupressure, massage, and tuina for FEV1,
FVC, FEV1/FVC, and 6MWD, respectively.

The methodological quality of the included studies was generally poor. Limitations of
methodological quality were found throughout the evaluated domains in the Cochrane’s
risk of bias tool, and more than half of the studies were evaluated as having an unclear or
high risk of bias in relation to random sequence generation, allocation concealment, and
blinding procedures. This suggests that the study results derived from the included studies
may have been influenced by the placebo effect or overestimated.

4.2. Clinical Implications

Although the main therapeutic approaches for COPD are pharmacological approaches
and lifestyle management [4], manual therapy is considered a promising adjuvant ther-
apy [5]. In this review, various types of manual therapies were categorized as therapies
derived from the East or West according to their origins, and the most effective manual
therapy for individual outcomes related to COPD was explored through the NMA method-
ology. Although with limited certainty, some clinical evidence indicated that massage was
the most effective treatment for FEV1 and FEV1/FVC, acupressure for FVC, and tuina
for 6MWD. Since manual therapies are generally used as a complement to conventional
treatment for COPD in clinical settings, the findings of this review suggest that it may be
helpful to select a specific manual therapy method according to the individual patient’s
characteristics and target symptoms.

COPD is a long-standing problem, and the development of non-pharmacological
therapies to improve the quality of life of COPD patients is important [48]. In this review,
manual therapies that showed significant improvement in some outcomes of the quality of
life in COPD patients were acupressure and tuina belonging to Eastern manual therapy.
These therapies may not only affect lung function or exercise capacity in COPD patients but
may also help improve other disturbing symptoms, including pain [49], insomnia [50,51],
and fatigue [50], as seen in previously published studies, thereby contributing to the
improvement in the quality of life of COPD patients.
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4.3. Limitations

This systematic review attempted to conduct a comprehensive review of the var-
ious types of manual therapies utilized for COPD and to investigate its comparative
effectiveness on lung function and exercise capacity of COPD patients using the NMA
methodology. However, the results of this review should be interpreted considering the
following limitations.

First, given the heterogeneity of interventions investigated, the number of studies that
were included in this review (30 in total) was not sufficient to provide strong evidence
through quantitative synthesis. In addition, given that most of the included studies had
small sample sizes, there is a possibility that the findings of this review were greatly
influenced by small-study effects [52]. Second, the quality of the included studies was
poor overall. In particular, as aforementioned, the results from these studies may have
been influenced by placebo effects or could have been overestimated, as random sequence
generation, allocation concealment, and blinding procedures were described unclearly
or with a high risk of bias. Third, in our prior protocol, evaluation of publication bias of
the included studies was planned using funnel plots and net funnel plots. However, the
lack of included studies consequently made it impossible to visually evaluate publication
bias using funnel plots. This implies that we cannot rule out the possibility that the
results reported in the studies included in this review may be biased. Finally, comparisons
between manual therapies performed in this review primarily came from NMA, and the
data are lacking in conventional pair-wise meta-analysis. That is, the head-to-head trial
comparing the comparative effects of different types of manual therapies for COPD patients
in conventional RCTs was insufficient. In particular, head-to-head trials between Western
manual therapy and Eastern manual therapy, one of the rationales of this systematic review,
did not exist. Although the NMA methodology enables indirect comparison between
interventions that have not previously been directly compared with each other [12], the
overall poor methodological quality of the included studies suggests that large-scale, high-
quality head-to-head trials can provide more reliable results. Given that various manual
therapies are being used and studied for COPD patients in both East and West, robust
clinical trials evaluating the comparative effectiveness of these treatments may be of interest
to future researchers.

5. Conclusions

This systematic review estimated the comparative effectiveness of Western and East-
ern manual therapies for patients with COPD using the NMA methodology. The optimal
treatment for each outcome according to SUCRA was massage, acupressure, massage, and
tuina for FEV1, FVC, FEV1/FVC, and 6MWD, respectively. However, the methodological
quality of the included studies was generally poor, and the head-to-head trial comparing
different types of manual therapies for COPD patients was inadequate. Given the comple-
mentary role and promise of manual therapies in the treatment of patients with COPD,
high-quality RCTs in this area should be implemented in the future.
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Abstract: Florida residents have the second highest incidence of skin cancer in the nation. Sunscreen
usage was found to be the one of the most effective integrative health approaches for reducing risk of
skin cancer. Given the limited information on the likelihood of adopting and continuing sunscreen
usage behavior, this cross-sectional study aimed to examine the correlates of initiating and sustaining
sunscreen usage behavior among Florida dwellers, using the fourth-generation, multi-theory model
(MTM) of behavior change. A web-based survey containing 51 questions was emailed to Florida
residents aged 18 years or above, who were randomly selected from the state voter file. Psychometric
validity of the survey instrument was established using structural equation modeling, and Cronbach’s
alpha values were calculated for assessing the internal consistency. An independent-samples-t-test
and hierarchical multiple regression tests were used to analyze the data. The results indicated that
participants who engaged in sunscreen usage behavior, participatory dialogue (β = 0.062, p < 0.05),
behavioral confidence (β = 0.636, p < 0.001), and changes in the physical environment (β = 0.210,
p < 0.001) were statistically significant and accounted for 73.6% of the variance in initiating sunscreen
usage behavior. In addition, the constructs of emotional transformation (β = 0.486, p < 0.001) and
practice for change (β = 0.211, p < 0.001), as well as changes in the social environment (β = 0.148,
p < 0.001) were significant predictors of maintaining sunscreen usage behavior and contributed to
59% of variance in sustenance. These findings offer a valuable insight regarding the applicability of
MTM models to guiding public health interventions promoting sunscreen usage and preventing UV
radiation risk and related skin cancer.
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1. Introduction

Sunscreen offers an integrative health approach to sun protection, to prevent skin
cancers. Skin cancer is among the most common forms of cancers in the United States (U.S.),
affecting nearly 10,000 people every day [1]. Over three million cases of non-melanoma
skin cancers (NMSC), including basal cell carcinoma (BCC) and squamous cell carcinoma
(SCC), are diagnosed annually, with one in five Americans projected to develop the cancer
during their lifetime [2]. The incidence rates may vary across states and regions, depending
upon sociodemographic and environmental factors, and rates of cancer screening [1,3].
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Florida has the second highest incidence rate of skin cancers in the U.S., which can be
partly explained by its high ultraviolet (UV) index [3–5]. Over 600 Floridians die of skin
cancer each year, and this mortality rate has doubled over the past few decades [3]. These
rates are also underestimated, due to lack of NMSC reporting in cancer registries [1,6].
However, a report of the Medical Expenditure Panel Survey indicated that nearly 4.3 million
people were treated for NMSC in 2015 in the U.S. [6]. Collective evidence suggests an
increase in the national, as well as global, incidence of NMSC compared to other forms of
non-preventable cancers combined [1,7–10].

Given the continued increase in incidence, the healthcare cost associated with skin
cancer is substantial, making it the fifth most expensive disease in the U.S. [1,11]. Nearly
five million people have been treated for some form of skin cancer, which cost the nation
over eight billion dollars [4]. This underscores the need for adopting and reinforcing cost-
effective yet simple preventive strategies, especially sunscreen use, which is the single most
modifiable risk factor of skin cancer, other than avoiding ultraviolet (UV) exposure [2,12].

Other risk factors for skin cancers include old age, race, family history, male gender,
long-term skin inflammation, and immunocompromised status [7,13,14]. NMSC occurs
more often in white people than people of color, due to lower melanin (photo-protective
pigment) production in the former group [14]. However, the worst prognosis was noted
among people of color [15,16]. According to the previous reports, incidence and mortality
associated with NMSC among people of color may be underestimated, given the scarcity
of data [14]. UV radiation from the sun or indoor tanning machines has been directly asso-
ciated with the development of skin cancer [12]. The risk of skin cancer can be significantly
reduced by limiting sun exposure [12]. The American Cancer Society (ACS) recommends
avoiding the sun during peak hours (10 am–4 pm), seeking shade when outdoors, wearing
sun protective clothing, including sunglasses and a wide-brimmed hat, and frequently
applying sunscreen (SPF > 30) with both UVA and UVB (broadband) protection [17].

Proper sunscreen use has been linked to a reduction in squamous cell and malignant
melanoma skin cancer development, by 40% and 50%, respectively [18,19]. The best method
of preventing skin cancer in the population is to increase sunscreen usage in the commu-
nity, to protect skin from harmful UV radiation exposure. Regrettably, the utilization of
sunscreen is low despite the well-established protective benefits of sunscreen in preventing
skin cancers [18,19]. Personal barriers (dislike of the appearance or feel of sunscreen), time
constraints, and economic barriers were commonly cited contributing factors to sunscreen
underuse [20]. According to the 2015 National Health Interview Survey-Cancer Control
Supplement analysis, sunscreen use in U.S adults was only 31.5% [21]. Only 10% of Ameri-
cans reported using sunscreen daily with nearly half (47%) indicating that they have never
used sunscreen. This highlights the importance of behavior change community-based
interventions to address the underutilization of sunscreen [21].

Previous studies utilized a range of theoretical frameworks, including a transtheo-
retical model, health belief model, precaution adoption model, social cognitive theory,
protection motivation theory, inoculation theory, and theory of planned behaviors in guid-
ing public health interventions targeted at reducing the risk of skin cancer by promoting
sunscreen usage, and thereby decreasing sun exposure [22–26]. Such theoretical interven-
tions have received some success in identifying gaps in knowledge, attitudes, and practices,
but overall, their impact has been limited in promoting sunscreen usage behaviors. Addi-
tionally, public health experts and behavior change theorists have been cognizant of the
limitations of public health theories, as many of these do not provide robust estimations
of the likelihood of initiation and sustenance. Behavioral change is a long-term process,
and if a behavior is not sustained long enough then a relapse is more likely. Therefore, it is
vital to obtain a better understanding of the initiation and sustenance of sunscreen usage
in the community, to reduce the increasing incidence risk of skin cancer. Sharma (2015)
attempted to address these gaps by combining constructs of popular theories and models
in a way that predicted the initiation and sustenance of a behavior [27]. Therefore, this
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study aims to investigate the predictability of adopting and continuing sunscreen usage
behavior among a high UV index risk population: Florida residents.

2. Materials and Methods
2.1. Setting, Study Design, and Sample

This study is a cross-sectional study of the general population of Florida, which is the
third largest state in the U.S., with a diverse demography [28]. The data for this study were
collected through a web-based survey; launched on 11 June 2021 and closed on 27 June
2021. All participants were required to be 18 years or above, current residents of Florida,
and able to read and write in English. No other exclusion criteria were applied.

2.2. Sample Recruitment

Invitations to participate in this study were sent through emails, which were randomly
selected from the Florida vote file. Initial emails were sent to all potential respondents
(~100 k) and a follow-up reminder email was sent after 4 days to the non-respondents.
We oversampled (~41 k) to reach underrepresented populations to yield a representative
sample comparable to the census distribution according to the latest American Community
Survey population estimates.

2.3. Study Approval and Data Protection Compliance

The study (protocol #1015079-8) received an exempt status by the Institutional Review
Board (IRB), University of North Florida. All participants received a detailed participant
information sheet outlining the purpose of the study, exact details related to participation
(associated risks and benefits), and how information would be stored and disseminated
as one or another form of scholarly product. Participants were also informed about their
voluntary participation and that they could withdraw from the study at any time. Detailed
contact information of the principal investigator was provided if participants had any
questions about the study. Data integrity was ensured in accordance with all data privacy
laws and regulations. Principal investigators shared deidentified password protected data
files with the analyst of this study. The data were stored in a locked computer and analysis
results were shared in an aggregate form with the rest of the research team members.

2.4. Quality Control and Authenticity of Responses

Several quality control measures were applied to ensure authenticity of the responses.
The “Prevent Ballot Box Stuffing” option was selected in the Qualtrics to limit only one
response from each participant to collect unique responses. Invalid or incomplete entries
were removed.

2.5. Survey Instrument

The initial draft of the survey was sent to seven panelists (including three authors).
All were experts in instrumentation in social and behavioral health sciences, five were
experts on MTM, two were experts in sun protection research, and three were chosen
from the target population. The instrument was validated for face and content validity,
along with readability, in two rounds. A total of 16 changes were made during two
rounds. Consensus was reached between the experts after two rounds, to finalize the
survey instrument. To minimize observer bias, all reviewers were blinded. A 51-item
survey MTM based questionnaire was created to examine determinants of sunscreen use
among Florida residents. The Flesch reading ease of the entire scale was 66.9 and the
Flesch–Kincaid grade level was 5.7 (or less than sixth grade). The survey was composed of
20 questions related to demography, outdoor activities, sunscreen use, and medical history.
In addition, 31 items were related to two primary MTM theoretical constructs (initiation
and sustenance). The initiation component comprised three constructs which included
participatory dialogue, behavioral confidence, and changes in physical environments.
“Participatory dialogue” between interventionist and subject evaluates the advantages
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and disadvantages of initiating an action [28–30]. “Behavioral confidence” is like self-
efficacy but with subtle differences, it focuses on the self-confidence of the individual in
acting. “Changes in physical environment” emphasizes the need for the subject to modify
available resources and settings for a behavior to occur. The other component, sustenance
(a continuation of behavior) comprises another three constructs: emotional transformation,
practice for change, and changes in social environment. “Emotional transformation”
involves changes in feelings and attitude and in this process, an individual prepares
mentally to sustain the action [28–30]. “Practice for change” is a reflective process that
continues while person is in action phase. The individual monitors behavioral progress
and brings needed changes to sustain the behavior. “Changes in social environment”
captures the available support around the individual that is conducive to sustaining the
behavior [28–30]. A visual representation of MTM constructs is provided in Figure 1.
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2.6. Statistical Analysis

Participants’ responses were first preprocessed and then exported to IBM SPSS version
27.0 (IBM Corp. Armonk, NY, USA) for statistical analyses. Incomplete responses and
those with invalid data entries were excluded. Mean and standard deviation were used to
represent continuous variables. Counts and proportions were used to express categorical
variables. Inferential statistics were conducted through independent samples-t-tests to
perform group-wise comparisons. Cronbach’s alpha values were computed for the entire
scale and subscales to assess the internal consistency. Two hierarchical regression models
(HRM) were fit to explain the variance in the likelihood of initiation and sustenance of
sunscreen use behavior by MTM individual constructs, besides the demographic variables.
Structural equation modeling (SEM) was utilized for the construct validation. The Analysis
of Moment Structure, AMOS (Chicago, IL, USA) was used for SEM [27]. We used indices
such as chi-square (χ2), root mean square error of approximation (RMSEA), comparative
fit index (CFI), and Tucker–Lewis (TLI) to assess how well our models fit the data [31–33].
Models were considered to have adequate fit if they met the less stringent, but traditionally
accepted, values of 0.90 or greater for CFI and TLI, and values less than 0.08 for RMSEA.
P-values less than 0.05 were considered statistically significant.
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2.7. Sample Size Justification

Sample size estimation of independent-samples-test was conducted using G * Power
software packages, using a Cohen’s small effect size of 0.2 at the power of 95% [34,35]. After
factoring a 15% attrition rate (n = 163), the minimum sample required was 1247 participants.
For the purpose of structural equation analyses, a minimum sample size of 300 was
determined to be acceptable, as indicated by previous studies [36].

3. Results

A total of 1284 valid responses were included in the analysis. The mean age of the
sample was 50.2 ± 18.1 years. Nearly 86% participants reported living in zip codes not
touching an ocean or gulf area (Table 1). About 75 percent of the sample population reported
having no college level education or degree. White respondents represented nearly half of
the sample population. Six out of 10 respondents reported being employed and having an
annual income under USD 100,000 (Table 1). About 13 percent of respondents had a history
of skin cancer. Noticeably, 4 in 10 respondents had a family history of skin cancer (Table 1).
Sunscreen users had a statistically significant higher mean scores for initiation (2.10 ± 1.49
vs 0.41 ± 1.2) and sustenance (1.82 ± 1.46 vs 0.36 ± 0.74) compared to sunscreen non-users
(Table 2).

Table 1. Demographic characteristics of the sample population of Floridians (N = 1284).

Characteristics or Variables n Percentage

Age (in years)
18–24 146 11.34
25–34 204 15.91
35–44 194 15.09
45–54 203 15.81
55–64 214 16.63

65 and over 324 25.23
Gender

Male 619 48.24
Female 664 51.76

Coastal Zip Code
Not Touching Ocean or Gulf 1104 86.02

Touches Ocean or Gulf 180 13.98
Race

White 689 53.69
Black 194 15.15

Hispanic 333 25.91
Other 67 5.25

Education
No College Degree 900 70.08

College Degree 371 28.90
Employed

Yes 777 60.55
No 487 37.91

Annual Income
Less than $ 50,000 434 33.81

$ 50,001 to $ 100,000 402 31.28
$ 100,001 to $ 150,000 185 14.39
$ 150,001 to $ 200,000 71 5.56
More than $ 200,000 89 6.95
Skin cancer history

Yes 171 13.35
No 1107 86.21

Family history of skin cancer
Yes 318 24.75
No 960 74.74

Note: Percentage may not add to 100%, due to some missing data.
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Table 2. Possible and observed range and mean scores of multi-theory model constructs of behavior change across
participants who engaged in sunscreen usage behavior and those who did not engage in sunscreen usage behavior (n =
1284).

Constructs

Groups Participants Who Engaged in Sunscreen Usage
Behavior (n = 523)

Participants Who Did Not Engage in Sunscreen Usage Behavior
(n = 761)

Possible Score
Range

Observed
Score Range Mean ± SD Possible Score

Range
Observed

Score Range Mean ± SD p-Value

Initiation 0–4 0–4 2.10 ± 1.49 0–4 0–4 0.41 ± 0.80 <0.001
Participatory

dialogue: advantages 0–24 0–24 15.91 ± 5.00 0–24 0–24 10.76 ± 6.30 <0.001

Participatory
dialogue:

disadvantages
0–24 0–22 5.75 ± 4.07 0–24 0–24 8.26 ± 5.25 <0.001

Participatory
dialogue −24 to (+24) −16 to (+24) 10.17 ± 7.07 −24 to (+24) −24 to (+24) 2.52 ± 8.48 <0.001

Behavior confidence 0–20 0–20 9.35 ± 6.73 0–20 0–20 1.61 ± 3.12 <0.001
Changes in the

physical environment 0–12 0–12 7.43 ± 3.63 0–12 0–12 4.19 ± 3.65 <0.001

Sustenance 0–4 0–4 1.82 ± 1.46 0–4 0–4 0.36 ± 0.74 <0.001
Emotional

transformation 0–12 0–12 6.73 ± 3.93 0–12 0–12 2.50 ± 3.18 <0.001

Practice for change 0–12 0–12 4.65 ± 3.30 0–12 0–12 1.98 ± 2.78 <0.001
Changes in the social

environment 0–12 0–12 4.48 ± 3.73 0–12 0–12 2.76 ± 3.36 <0.001

Among participants who were engaged in sunscreen usage behaviors, the final model
containing the demographic variables and all three constructs to predict initiation was
statistically significant (adjusted R2 = 0.736, F = 113.572, p < 0.001; Table 3). In the same
group, constructs of emotional transformation, practice for change, and changes in so-
cial environment (besides family history of skin cancer) were significant predictors of
the sustenance of sunscreen usage behavior (adjusted R2 = 0.590, F = 59.565, p < 0.001;
Table 3). Among participants who were not engaged in sunscreen usage behaviors, the
model containing all constructs of initiation that were significant predictors of initiation
was statistically significant; adjusted R2 = 0.500, F = 61.305, p < 0.001; Table 4. In the
sustenance model, emotional transformation, practice for change, and changes in the social
environment explained 23.9% of variance in sustaining sunscreen usage behaviors among
those who did not engage in sunscreen usage behavior (adjusted R2 = 0.239, F = 19.80,
p < 0.001; Table 4).

Table 3. Hierarchical multiple regression (HRM) predicting likelihood of initiation and sustenance among respondents who
used sunscreen (n = 523).

Variables
Model 1 Model 2 Model 3 Model 4

B β B β B β B β

The likelihood of initiation as a dependent variable
(Constant) 1.927 0.640 −0.224 −0.553

Age 0.001 0.001 0.004 0.047 0.007 * 0.084 0.007 ** 0.088
Gender (Female Ref.) −0.445 ** −0.147 −0.376 ** −0.124 −0.243 ** −0.081 −0.205 * −0.068

Race (White Ref.) 0.696 ** 0.232 0.531 ** 0.177 0.480 ** 0.160 0.602 ** 0.201
Employment (Not working Ref.) −0.065 −0.021 −0.014 −0.005 −0.001 0.000 −0.007 −0.002
Annual Income (<$100,000 Ref.) −0.016 −0.005 −0.008 −0.003 −0.128 −0.042 −0.152 −0.050

Education (No college degree Ref.) −0.006 −0.002 −0.107 −0.034 0.079 0.025 0.017 0.005
Coastal Zip Code (Not touch ocean Ref.) 0.185 0.042 0.088 0.020 0.100 0.023 0.092 0.021

Skin Cancer (No Ref.) 0.052 0.013 −0.045 −0.011 −0.184 −0.045 −0.195 −0.048
Family History of Skin Cancer (No Ref.) 0.364 * 0.109 0.269 ** 0.081 0.288 ** 0.087 0.278 ** 0.083

Participatory dialogue - - 0.117 ** 0.552 0.026 ** 0.123 0.013 * 0.062
Behavioral confidence - - - - 0.166 ** 0.746 0.141 ** 0.636

Changes in the physical environment - - - - - - 0.086 ** 0.210
R2 0.062 - 0.360 - 0.724 - 0.742 -
F 3.517 ** - 26.758 ** - 112.985 ** - 113.572 ** -

∆ R2 0.062 - 0.298 - 0.364 - 0.018 -
∆ F 3.517 ** - 221.294 ** - 624.447 ** - 33.888 ** -
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Table 3. Cont.

Variables
Model 1 Model 2 Model 3 Model 4

B β B β B β B β

The likelihood of sustenance as a dependent variable
Constant 1.924 - −0.165 - −0.274 - −0.392 -

Age −0.008 −0.094 −0.002 −0.023 −0.001 −0.014 0.000 −0.004
Gender (Female Referent) −0.382 * −0.128 −0.115 −0.039 −0.101 −0.034 −0.114 −0.038

Race (White Ref.) 0.539 ** 0.182 0.486 ** 0.165 0.508 ** 0.172 0.493 0.167
Employment (Not working Ref.) 0.124 0.041 0.099 0.033 0.042 0.014 0.088 0.029
Annual Income (<$100,000 Ref.) 0.013 0.004 −0.074 −0.025 −0.048 −0.016 −0.054 −0.018

Education (No college degree Ref.) −0.060 −0.019 −0.041 −0.013 −0.061 −0.019 0.006 0.002
Coastal Zip Code (Not touching ocean

Ref.) 0.224 0.051 0.034 0.008 0.052 0.012 0.029 0.007

Skin Cancer (No Ref.) 0.125 0.031 0.045 0.011 0.047 0.012 0.036 0.009
Family History of Skin Cancer (No Ref.) 0.286 0.087 0.223 * 0.068 0.246 ** 0.075 0.216 * 0.066

Emotional transformation - - 0.265 ** 0.709 0.201 ** 0.538 0.181 ** 0.486
Practice for change - - - - 0.110 ** 0.249 0.094 ** 0.211

Changes in the social environment - - - - - - 0.058 ** 0.148
R2 0.068 - 0.554 - 0.586 - 0.600 -
F 3.902 ** - 59.502 ** - 61.344 ** - 59.565 ** -

∆ R2 0.068 - 0.486 - 0.031 - 0.014 -
∆ F 3.902 ** - 521.764 ** - 36.102 ** - 17.157 ** -

B (Unstandardized coefficient); β (Standardized coefficient), * p-value < 0.05; ** p-value < 0.001; Adjusted R2 of initiation = 0.736; Adjusted
R2 of sustenance = 0.590.

Table 4. Hierarchical Multiple Regression (HRM) predicting likelihood of initiation and sustenance among respondents
who did not use sunscreen (n = 761).

Variables
Model 1 Model 2 Model 3 Model 4

B β B β B β B β

The likelihood of initiation as a dependent variable
(Constant) 0.474 - 0.429 - 0.115 - 0.019 -

Age −0.001 −0.023 −0.001 −0.020 0.000 −0.009 0.000 −0.008
Gender (Female Referent) −0.256 ** −0.158 −0.238 ** −0.147 −0.113 * −0.070 −0.117 * −0.072

Race (White Ref.) 0.130 0.081 0.102 0.063 0.091 0.056 0.112 * 0.069
Employment (Not working Ref.) 0.030 0.018 0.009 0.005 0.057 0.034 0.052 0.031
Annual Income (<$100,000 Ref.) 0.070 0.040 0.044 0.025 0.008 0.004 −0.009 −0.005

Education (No college degree Ref.) 0.080 0.044 0.041 0.023 0.012 0.007 −0.018 −0.010
Coastal Zip Code (Not touching ocean Ref.) −0.036 −0.016 −0.089 −0.038 −0.014 −0.006 −0.011 −0.005

Skin Cancer (No Ref.) −0.084 −0.033 −0.104 −0.041 −0.117 −0.046 −0.138 −0.054
Family History of Skin Cancer (No Ref.) 0.091 0.047 0.040 0.021 0.082 0.043 0.084 0.044

Participatory dialogue - - 0.037 ** 0.394 0.016 ** 0.174 0.013 ** 0.143
Behavioral confidence - - - - 0.154 ** 0.601 0.146 ** 0.568

Changes in the physical environment - - - - - - 0.029 ** 0.133
R2 0.038 - 0.190 - 0.494 - 0.508 -
F 3.129 ** - 16.768 ** - 63.323 ** - 61.305 ** -

∆ R2 0.038 - 0.152 - 0.304 - 0.014 -
∆ F 3.129 ** - 134.267 ** - 428.455 ** - 20.275 ** -

The likelihood of sustenance as a dependent variable
Constant 0.218 - −0.091 - −0.087 - −0.139 -

Age 0.001 0.034 0.002 0.054 0.002 0.052 0.003 0.065
Gender (Female Referent) −0.190 ** −0.127 −0.123 * −0.082 −0.135 * −0.090 −0.147 ** −0.098

Race (White Ref.) 0.192 ** 0.129 0.143 * 0.096 0.132 * 0.088 0.137 * 0.092
Employment (Not working Ref.) 0.072 0.047 0.081 0.052 0.065 0.042 0.073 0.048
Annual Income (< $100,000 Ref.) −9.921 0.000 −0.040 −0.025 −0.013 −0.008 −0.029 −0.018

Education (No college degree Ref.) 0.058 0.035 0.033 0.020 0.039 0.023 0.042 0.025
Coastal Zip Code (Not touching ocean Ref.) 0.064 0.030 0.086 0.040 0.089 0.042 0.087 0.041

Skin cancer (No Ref.) −0.084 −0.036 −0.106 −0.045 −0.117 −0.050 −0.111 −0.047
Family History of skin Cancer (No Ref.) 0.132 0.074 0.129 * 0.072 0.129 * 0.072 0.129 * 0.072

Emotional transformation - - 0.107 ** 0.455 0.084 ** 0.358 0.080 ** 0.340
Practice for change - - - - 0.036 * 0.135 0.028 * 0.107

Changes in the social environment - - - - - - 0.019 * 0.085
R2 0.036 - 0.239 - 0.247 - 0.252 -
F 2.927 ** - 22.143 ** - 21.028 ** - 19.800 ** -

∆ R2 0.036 - 0.0203 - 0.008 - 0.005 -
∆ F 2.927 ** - 188.128 ** - 7.758 * - 4.980 * -

B (Unstandardized coefficient); β (Standardized coefficient), * p-value < 0.05; ** p-value < 0.001; Adjusted R2 of initiation = 0.500; Adjusted
R2 of sustenance = 0.239.
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Construct Validation through Structural Equation Modeling

The structural equation modeling results (e.g., χ2 [252] = 1511.870 (p < 0.001), CFI = 0.93,
TLI= 0.92, and RMSEA = 0.08) for the initiation model demonstrated the goodness of fit
of the data. Standardized effects of latent variables on the factor loading indicators were
observed. The factor loadings of all the subscales of initiation are shown in Figure 2.
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The sustenance model fit the data well (e.g., χ2 [30] = 193.871 (p < 0.001), CFI = 0.98,
TLI = 0.97, and RMSEA = 0.07). The factor loadings for emotional transformation, practice
for change, and changes in the social environment were statistically significant. The factor
loadings for all the subscales of sustenance are shown in Figure 3. The between construct
correlations and standardized regression coefficients for emotional transformation showed
moderate direct effects on the sustenance of sunscreen behavior, with β ranging from
0.12 to 0.51. However, both practice for change and changes in the social environment did
not have any significant effects on the sustenance of sunscreen use behavior.
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4. Discussion

The purpose of this study was to identify the correlates of sunscreen use, based on the
fourth-generation multi-theory model (MTM) of health behavior change among Florida
residents. MTM has been tested or applied to explain various health behaviors in com-
munity settings [37–43]. The results of the study were encouraging; the contribution of
MTM constructs in all four models tested were significant and accounted for a substantial
proportion of variance in the dependent variables. In our sample, 40.7% of the respondents
used sunscreen, which was higher than the national rate of 31.5% [21]. However, sunscreen
behavior was still low, given the second highest rate of skin cancer in Florida [4,5]. Under-
standing the determinants of sunscreen behavior is an important first step in promoting
sunscreen usage behavior.

In the group who indicated sunscreen usage, all three MTM constructs (participatory
dialogue, behavioral confidence, and changes in the physical environment), along with
gender, race, and a history of skin cancer, were found to be significant predictors. This
accounted for 73.6% of the variance in the initiation of the use of sunscreen, which is
substantive in behavioral and social sciences [30]. Likewise, for sustaining sunscreen
behavior among those who were already using sunscreens, all three constructs of MTM
(emotional transformation, practice for change, and changes in the social environment)
were found to account for 59.0% variance in the continuation of sunscreen usage. Moreover,
all three constructs of MTM (participatory dialogue, behavioral confidence, and changes
in the physical environment), along with gender and race, were significant explanatory
variables for initiating sunscreen usage behavior among those who were not currently
using sunscreen and accounted for 50% of the variance in initiation. Equally important
was the finding that all three constructs of MTM (emotional transformation, practice for
change, and changes in the social environment), along with gender and race, significantly
accounted for 23.9% of the variance in the intention to maintain sunscreen usage behavior.
These findings lend support to MTM as a strong model for designing, implementing, and
evaluating sunscreen promotion interventions in the general population.

Consistently with previous studies, males were less likely to initiate use of sunscreens,
both among those who were sunscreen users and those who were not. Holman and
colleagues (2018), in their national study with 31,162 respondents, found that 22.1% of
men compared to 40.2% of women used sunscreens [21]. Gender differences associated
with intentional UV exposure through indoor tanning were also studied by previous
reports [44–46]. In a U.S. based study, a higher proportion of females reported using indoor
tanning compared to their male counterparts; however, data describing the setting (indoor
or outdoor) of sunscreen use were insufficient [44–46]. Another interesting finding of our
study was that history of skin cancer was positively associated with initiation of sunscreen
usage behavior among those who were sunscreen users, but was not significant among
those who did not use sunscreens. This could be explained by the reasoning that non-users
were not concerned as much about their getting skin cancer or did not have “cues to
action.” The MTM can play a vital role in motivating this group of non-users. This finding
provides additional support for designing sunscreen promotion interventions based on
MTM. Another intriguing finding was that family history of skin cancer was a positively
associated significant factor for both initiation and sustenance of sunscreen usage among
those who were sun screen users, indicating that users were indeed convinced of the
benefits of wearing sunscreens. These findings provide the basis of developing MTM-based
interventions to promote sunscreen use.

4.1. Strengths and Limitations

To our knowledge, this was the first study to apply MTM to explain sunscreen usage
behavior. We collected data on a multitude of correlates and adjusted for those in our
analysis to generate robust estimates. Despite these strengths, this study is not without
limitations. First, the use of a cross-sectional design has the limitation of collecting in-
formation on independent variables and dependent variables at the same time, thereby
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precluding causal inferences. Future studies could test the validity of MTM in experimental
designs, whereby actual manipulation of the variables is done in a longitudinal manner.
Furthermore, self-reports are liable to several shortcomings, such as dishonesty, exagger-
ated responses, and so on. However, when measuring attitudes, one cannot choose another
approach and these are indeed the only means. Finally, the study was done in Florida,
thereby limiting the generalizability to other parts of the country.

4.2. Implications for Practice

The MTM offers a valuable prototype to design efficacious and effective sunscreen
promotion interventions. Such interventions can be delivered in community settings, such
as through recreational centers, faith-based organizations, community centers, community-
based organizations, beach clubs, and other such venues. The promotional interventions
could take the form of media campaigns; social media campaigns; one to one health edu-
cation interventions, as well as in group forums; events and fairs; m-health interventions;
counseling at clinics and patient care settings; and policy level efforts. For promotional
interventions, the construct of participatory dialogue can be mobilized by underscoring
the advantages, such as appeals to health, prevention of skin cancer, having peace of mind,
not getting sunburn, and so on. At the same time, misperceptions about the disadvantages,
such as staining, inconvenience, forgetfulness, cost, etc. can be clarified through discussion.
The construct of behavioral confidence can be built through discussions on building as-
surance through self-reflection and other sources and overcoming potential barriers. The
construct of changes in the physical environment can be developed through looking into
the possibility of making sunscreen available to those who cannot afford it, discussing
methods of application during travel and also looking into mobilizing policy support in
this direction. Regarding the maintenance constructs, for emotional transformation, learn-
ing to identify feelings must be the first step in educational interventions. Then ways of
converting these feelings, especially those that are negative, along with self-motivation and
overcoming self-doubt must be undertaken. Regarding the practice for change construct,
methods of monitoring sunscreen application behavior through apps or simple record
keeping in a diary should be discussed. Troubleshooting lapses in practice and remedies
must also be discussed. Finally, ways to mobilize support from family, friends, social media,
health professionals, etc. must be discussed.

5. Conclusions

This was the first study undertaken to study the determinants of sunscreen usage
behavior, using the fourth-generation, multi-theory model (MTM) of health behavior
change. All the constructs of MTM were found to be significant predictors of sunscreen
use among Floridians, thereby lending support to this model. All the constructs of MTM
are modifiable, making it a practical approach for effecting behavior change. This study
provides preliminary data to develop and test theory-based interventions to promote
sunscreen usage among Florida residents.
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Abstract: (1) Background: Behavioral and psychological symptoms of dementia (BPSD) are a threat
for people with dementia and their caregivers. Doll therapy is a non-pharmacological person-centered
therapy to promote attachment, company, and usefulness with the aim of minimizing challenging
behaviors. However, the results are not clear. (2) Objective: To know the effectiveness of doll therapy
in reducing behavioral and psychological symptoms of people with dementia at a moderate-severe
phase. (3) Methodology: The systematic review was informed according to the criteria established
by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement.
Searches were conducted in eight databases: Cochrane, PubMed, Web of Science, Cinahl, Embase,
Lilacs, PeDro, and Scopus before October 2021. Studies were selected when they accomplished the
simple majority of Consolidated Standards of Reporting Trials (CONSORT). The risk of bias was
appraised with the Cochrane Collaboration Risk of Bias Tool. The review protocol was recorded
in Inplasy:1539. (4) Results: The initial search strategy showed 226 relevant studies, 7 of which
met the eligibility criteria. In the included studies, a total number of 295 participants (79% female)
with a mean age of 85 years were enrolled. There was found to be a reduction in challenging and
aggressive behaviors, the participants were less rough and irritable, and their communication skills
and emotional state were also improved. (5) Conclusion: Our findings suggest that doll therapy
improves the emotional state of people with dementia, diminishes disruptive behaviors, and promotes
communication. However, randomized studies with a larger sample size and higher methodological
rigor are needed, as well as follow-up protocols in order to reaffirm these results.

Keywords: doll-therapy; dementia; behavioral and psychological symptoms of dementia

1. Introduction

Dementia is one of the most common syndromes in old age with an evolution that
follows an exponential pattern; it is estimated that by 2030 there will be 82 million people
in the world diagnosed with dementia [1].

Alzheimer’s disease (AD) is a neurodegenerative disease of unknown etiology charac-
terized by a progressive deterioration of memory and cognitive function and represents
between 60 and 80% of dementia cases [2]. In the initial phase, it appears as temporospatial
disorientation and a tendency for frequent forgetfulness, in the intermediate phase, the
disorientation and memory alterations intensify and provoke difficulties in communication
and the need for help to carry out daily life activities. The third phase is characterized by
obstacles in orientation, walking, communicating, or recognizing close family members.
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The course of AD may be affected by the appearance of psychological and cognitive
symptoms of dementia (SPCD) as well. In 90% of AD cases, symptoms such as agitation,
psychosis, apathy, sleep disorders, appetite changes, euphoria, irritability, aberrant motor
behavior, depression, and anxiety usually appear [3]. Aggression, agitation, delirium,
and erratic wandering have been identified as one of the main reasons for the overload
of informal caregivers [4,5]. The impact of BPSD is so intense and overwhelming that it
provokes high exhaustion, stress, anxiety, and depression in the patient, as well as in the
family and caregivers, triggering institutionalization in most cases. Among professional
caretakers, several studies have found that SCPD, such as agitation, erratic wandering, and
aggressive episodes, may cause negative feelings and discomfort [6], causing a painful
experience [7,8] and reducing their work motivation [9].

The development of programs of non-pharmacological interventions such as remi-
niscence therapy, music therapy, therapy with animals, or sensory stimulation therapy
seems to improve the emotional wellness of people with advanced dementia. The com-
mon denominator of these techniques is based on achieving positive emotions through
pleasant memories, music, or contact with pets that minimize states of anxiety or anguish,
diminishing the risk of BPSD.

Doll therapy (DT) is a non-pharmacological technique with the aim to promote at-
tachment, company, and usefulness in people with dementia to increase their wellness
and minimize the appearance of challenging behaviors [10,11]. It is based on the combi-
nation of three theories: the Attachment Theory, the Transitional Object Theory, and the
Person-centered Theory. The attachment theory [12] postulates the need for a human being
to establish affective bonds when facing unknown situations, fear, or danger. In this way,
people with dementia usually have behaviors related to attachment and fixing phenomena
with their parents, looking constantly for them. DT offers the possibility to establish the
affective bond needed in stress situations, thus lowering agitation.

The Transitional Object Theory [13] is based on the calming properties that certain
objects may have to alleviate and diminish the anguish. Two kinds of objects have been
defined: transition objects (known by the subject) [13] and precursor objects (unknown
by the subject) [14]. In the case of people with dementia, the doll might be a precursor
object introduced in their environment by the caregiver to give comfort and alleviate and
diminish the anguish generated by the SCPD [15,16].

The Person-centered Theory was developed by Carl Rogers in 1961 [17] and places
the individual at the center of care, being supported and trained to be able to collaborate
with the decision-making process. Uniting this approach to positive personal workouts
developed by Kitwood [18], DT can offer the possibility of developing game interactions,
facilitation, and validation, converting the interactions with the doll into a positive activity
and a way to connect with others.

The dolls are designed to recreate the feeling of touching, staring, dressing up, and
holding a baby in their arms and can bring to the present-day older roles related to ma-
ternity and generate feelings of utility and meaning which may substitute challenging
behaviors with care behaviors towards the doll. In this way, the use of dolls with a baby-like
appearance (newborn dolls, reborn, or empathy dolls) generated a higher commitment
from the patients in comparison with the use of stuffed and other kinds of dolls [19].
Several authors have found benefits in the use of DT, observing a decrease of negative
behaviors such as agitation, aggressiveness, or erratic wandering as well as an increase in
communication with the environment and independence in daily life [10,11,20]. Systematic
revisions in this regard conclude that DT has positive effects on the person with dementia
as long as it improves communication with the environment, alleviates the SCPD, and
improves quality of life [21–23]. Mitchell [24,25] discovered an increase in commitment
levels, communication, and reduction of anguish episodes in addition to the potential of
DT to improve independence in daily life. Ng [22] concluded that people with dementia
could interact in a better way with their environment after obtaining benefits from the DT.
Despite these positive findings on the effect of DT, the authors warn about the scarcity of
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empirical studies and the need for a future investigation that includes methodologically
correct clinical trials. The objective of this systematic review is double. First, the best
evidence available about DT will be examined, including only clinical trials that meet
most of the CONSORT (Consolidated Standards of Reporting Trials) criteria. Secondly,
the relevant information for the design of treatment protocols and investigation will be
extracted to allow for the establishment of clear parameters and facilitating the design of
future studies of DT.

2. Materials and Methods

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
statement was employed to report this review. The protocol was registered in INPLASY:1539.

2.1. Bibliographic Search and Inclusion Criteria

Searches were conducted in eight databases: Cochrane, PubMed, Web of Science,
Cinahl, Embase, Lilacs, PeDro, and Scopus before October 2021. No limits of date, language,
or study design were established in order to increase the number of registers obtained.
The search strategy was made according to the PICO (Patient, Intervention, Comparation,
Outcome) methodology with the help of an expert on bibliographical resources. The search
strategy used was: TITLE-ABS-KEY ((“lifelike doll” OR “baby doll” OR “doll therapy” OR
“baby doll therapy” OR “doll therapy intervention” OR “doll” OR “empathy doll”) AND
(“Alzheimer Disease” OR “Dementia” OR “Alzheimer” OR “Alzheimer’s” OR “Alzheimer
dementia” OR “dementia sufferers” OR “nursing home resident” OR “long term care”
OR “cognitive decline” OR “cognitive impairment”)). Authors were contacted to retrieve
non-reported data.

The inclusion criteria were: (1) dementia diagnosis according to DSM-V; (2) people
over 65 years; (3) intervention with DT; (4) clinical trials; and (5) simple majority of the
CONSORT (Consolidated Standards of Reporting Trials) checklist (Appendix A). The use
of several types of dolls such as empathy dolls, newborn, or reborn was accepted. The
exclusion criteria were: (1) participants with severe sensory disorders that may not count
due to a minimum ability to communicate or those who used dolls before the beginning
of the study; (2) studies that used dolls that did not have a realistic appearance or were
stuffed dolls (most of the previous studies emphasize the importance that the appearance
of the doll truly resembles a real baby).

2.2. Data Review, Selection, and Extraction

Two independent reviewers (AMG and AICS) reviewed the titles, abstracts, and full
texts. Duplicates were identified and excluded. A third reviewer (VAP) handled the dis-
agreements. The software Covidence was used for the management and selection of the
records [26]. The data extraction form was based on the Cochrane Library recommen-
dations [27] and included information about the study (type of study, objectives, design,
measures of result, and results), the participants (age, sex, kind of housing, and inclusion
and exclusion criteria), the different kinds of intervention and comparisons (number of
sessions, duration of each session, type of doll, and personnel involved).

2.3. Assessment of Risk of Bias in Individual Studies

Two independent reviewers (JJCA and VFM) were in charge of the assessment of the
risk of bias of each article using the items of the Review Manager (RevMan) tool (Review
Manager (RevMan) [Computer program]. Version 5.4, The Cochrane Collaboration, 2020):
randomization sequence, allocation concealment, blinding of participants, blinding of
assessment, attrition bias, and information bias. The risk of bias of each one of these items
was determined by the following premises:

- Low risk of bias: articles in which every item obtained a low risk of bias.
- Unclear risk of bias: those studies in which one or more items had an unclear risk

of bias.
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- High risk of bias: studies in which one or more items had a high risk of bias.

3. Results

The search strategy reported 226 records. Once duplicates were removed, 180 studies
were screened by title and abstract according to eligibility criteria. A total of 35 articles
were identified for full reading, of which 28 were excluded. Finally, seven articles were
obtained for the present systematic review. The PRISMA flowchart synthesizing the study
selection processes and the deletion reasons is shown in Figure 1.

Figure 1. The PRISMA diagram for the records search and study selection.

3.1. Characteristics of the Studies and Participants Included

The articles were published between 2006 and 2020. The main objective of most of
the articles was to know the efficacy and benefits of doll therapy in the neuropsychiatric
symptomatology of elders with severe dementia. Three studies out of the seven were
randomized clinical trials [28–30] one a non-randomized clinical trial [31], another an
exploratory study [32] one a pilot study [33] and the last, a before-and-after study [20]. The
characteristics of each study are described in Table 1.
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The studies included made the assessment of the appearance of SPCD through several
tests, mainly the Neuropsychiatric Inventory Questionnaire (NPI-Q), Observed Emotions
Rating Scale (OERS), and Eating Behavior Scale (EBS). The quality of life in late-stage
dementia (QUALID) was used as well to assess life quality.

3.2. Risk of Bias of Individual Studies

The risk of bias for each trial is summarized in Figures 2 and 3. Most of the included
studies completed the results with similar groups at the beginning and the end of the
treatment, although this information was not clear in three of the studies [28,32,33].

Figure 2. Risk of bias of studies included in the systematic review (Balzotti, 2018 [31], Cantarella,
2018 [28], Cohen Mansfield, 2014 [32], Mackenzie, 2006 [33], Moyle, 2018 [29], Shin, 2015 [20], Ylmaz,
2020 [30]).

Figure 3. Risk of bias: systematic review authors’ judgments about each risk of bias item presented
as percentages across all included trials using the Cochrane risk of bias tool (n = 7).

64



Healthcare 2022, 10, 421

Four studies had a low risk of bias in the randomization sequence and the allocation
concealment. No study could blind the participants due to the characteristics of the
intervention, and in four of the studies the assessment of the results was not blinded either.
The report of data was only clear in one study [29].

3.3. Intervention with Doll Therapy

Every study used a doll with a realistic appearance with which the person with de-
mentia could freely interact. The duration of the sessions mainly depended on two factors:
how long the participant committed to the intervention and how long were they awake.
Figure 4 shows the development of an intervention protocol based on the information
extracted from the included studies. This protocol is structured in six phases: starting with
an evaluation of the background of the individual (phase 1), establish a way of introducing
the doll and assess of the reaction of the individual in order to continue with the process
(phases 2, 3, and 4); encourage the care of the doll (phase 5), and finally the removal of the
doll (phase 6). The full duration of the intervention was heterogeneous, from 1 to 24 weeks.

Figure 4. Intervention protocol with Doll Therapy.

3.4. Effectiveness of Doll Therapy on Behaviour

Four out of seven studies [20,29,30,32] reported a reduction in SCPD, observing the
decrease of disruptive and aggressive behaviors. The participants were less agitated and
irritable while holding the doll (Cantarella Mdiff: −0.025, p < 0.001; Shin: t = 16.31, p < 0.01;
Balzotti z = 2.66, p < 0.007). They verbalized fewer swear words, fewer shouts, and fewer
obsessive behaviors. Three studies [20,30,32] found a higher number of interactions with the
environment, increasing social contact and verbalization (t = −8.41, p < 0.01). The episodes
of erratic wandering decreased in two of the studies (Shin, t: −17.46, p < 0.001) [20,33].
Only one study [29] did not report significant evidence in reducing anxiety, agitation, and
aggressiveness (Moyle, p < 0.88)

3.5. Effectiveness of Doll Therapy on Emotions

Four studies [20,29,31,32] reported benefits in the use of dolls to provide emotional
support. Three of those studies found statistically significant improvements regarding the
emotional component of people with dementia. Shin [20] reported statistically significant
differences in positive mood and found a significant diminishment in depression (p < 0.01).
In this way, Moyle’s work [29] had a positive effect on well-being (p < 0.05), and Balzotti’s
study [31] reported mood changes at the third week of treatment: IC del 95% (−1.09 a 0.20)
and the presence of anger (CI: −0.51 a 0.51). It also found improvements in depression
(Z = 2.02, p = 0.04) and apathy (Z = 2.01, p = 0.04).
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3.6. Effectiveness of Doll Therapy on the Basic Activities of Daily Living

Only one study evaluated the impact of DT on daily life activities. Cantarella et al. [28]
studied the effect of DT on diet, one of the most problematic basic activities in people with
dementia. Despite finding signs of improvement in this activity, the authors concluded
that was necessary to increase the intervention time to obtain perceptible changes in the
development of this activity.

4. Discussion

This systematic review analyzed the effectiveness of Doll Therapy to diminish the
appearance of psychological and cognitive symptoms in people with dementia. This is
the first updated systematic review that has selected clinical trials which met most of the
CONSORT criteria and have been reported according to the PRISMA statement.

Previous systematic reviews [22,24] have included qualitative studies that were mainly
narratives of professionals about their impressions about the effect of DT, not the group
randomization measurement of the effect with valid evaluation tools. This led to reporting
conclusions that could move away from real effectiveness due to methodological bias. To
avoid this, our systematic review collected information from studies that methodologically
met the randomization and objective evaluation of results criteria.

DT is a technique that started to be used in the 1980s. From its beginnings, it has pro-
voked contrary opinions and an ethical dilemma in the professionals working with people
with dementia. Several authors [11,34,35] express their concern about the ethical conflicts
that may derive from this technique, considering it a practice that infantilizes and could
potentially undermine the dignity of the person. On the other hand, there are other authors
that defend the use of this technique, claiming the benefits of its applications [10,25,35]. For
our part, the results obtained in this systematic review report that DT produces positive
changes and statistically significant results in the diminishing of disruptive behaviors such
as erratic wandering, aggressiveness, agitation, and negative verbalization. We have also
found that most of the included studies report improvements in the emotional component
of people with dementia, resulting in fewer episodes of suffering, and witnessing more
positive moods. These changes may be due to the interaction and meaning that the per-
son with dementia has with the doll, corroborating the emotional benefits generated by
attachment and person-centered attention found in previous studies [25,36,37].

Related to the time of intervention, it was found that a prolonged duration contributes
to the obtention of positive results, even producing changes in food intake. The study
developed by Cohen [32] found that a 6-month intervention allows for the development
of an initial test phase and familiarization with the doll in people with dementia, as well
as their families; and a later phase in which the treatment was implemented to obtain
more effective results on the behaviors of rejection towards the intervention and overall
behavioral symptoms. Moreover, a prolonged intervention allows for a higher acceptance
of DT, since caregivers and families can observe the benefits in a more complete way. On
the other hand, it is also important to plan post-intervention follow-up in order to observe
if the participants maintain the changes in behavior after applying the therapy. Most of
the studies of this review do not include any follow-up after the end of the intervention
with dolls.

Nevertheless, the interpretation of this data should be taken with caution and be
considered in the context of several methodological problems. The randomization sequence
and the concealment were only clear in half of the studies, and the blinding of the evaluation
was not clear in any study, so the obtained results can lead to higher estimations than the
real effect of DT over psychological and behavioral symptoms of dementia. Previous
reviews [21,22] found similar methodological limitations to DT and that is why we suggest
further studies that might design protocols that control possible confusion factors, as well
as the planification during and after the intervention.

In relation to daily life activities, only one article [29] studied the impact of DT on the
performance of daily life activities, finding benefits at the time of feeding.
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Related to the limitations of this review, it is probable that not all the studies could have
been identified, despite using exhaustive search strategies. The methodological demand
of inclusion criteria is the reason for the small number of studies included in the review;
this might be a limitation, but ensures the reliability of the obtained evidence. Additionally,
the included studies had a small sample size, which could have conditioned the effect of
the intervention. Furthermore, it has been not possible to know the lasting effect of DT on
the psychological and behavioral symptoms of dementia, given the absence of subsequent
follow-up in most of the studies.

The results obtained in this systematic review have important implications for socio-
sanitary professionals that provide care to people with dementia, as it reports the benefits
that DT entails in the improvement of behavioral symptoms and mood. At the same time,
guidelines are provided for the implementation of this type of non-pharmacological therapy
which can be summarized into four items:

- Doll therapy reduces psychological and behavioral symptoms of dementia.
- It is beneficial to follow a six phase protocol for treatment (evaluation, introduction of

the doll, assessment of the reaction, presentation of the doll, care of the doll, and the
removal of the doll).

- The prolonged duration of doll therapy allows for achieving more benefits.
- Future studies must include the randomization and the blinding of the assessment to

increase the methodological quality.

5. Conclusions

Our findings suggest that doll therapy improved the emotional state, diminished
disturbing behaviors, and enhanced communication with the environment in dementia
patients. However, randomized studies with a greater sample size and methodological
rigor are needed, as well as follow-up protocols to reaffirm these results.
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Appendix A

The appendix is an optional section that can contain the methodological analysis of the
studies according to the checklist Consolidated Standards of Reporting Trials (CONSORT).

Balzotti
[32]

Cantarella
[29]

Cohen-Mansfield,
[28]

Mackenzie,
[30]

Moyle,
[31]

Shin,
[20]

Yilmaz,
[36]

1A NO NO NO NO X NO X
1B X X X NO X NO X
2A X X X X X X X
2B X X X X X NO X
3A NO NO NO X X X X
3B NO NO NO NO NO NO NO
4A X X X NO X X X
4B X X X X X X X
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[32]

Cantarella
[29]

Cohen-Mansfield,
[28]

Mackenzie,
[30]

Moyle,
[31]

Shin,
[20]

Yilmaz,
[36]

5 X X X X X NO X
6A X X X NO X X X
6B X X X NO NO NO NO
7A NO NO NO NO X X X
7B NO X NO NO X NO NO
8A NO NO X NO X NO X
8B NO NO NO NO NO NO NO
9 NO NO NO NO X NO X
10 NO NO NO NO X NO NO

11A X NO NO NO X N X
11B X X NO NO NO NO NO
12A X X X NO X NO X
12B X NO NO NO X NO NO
13A NO NO X NO X NO X
13B X X NO NO X NO X
14A NO NO NO NO NO X NO
14B X X X X X X X
15 X X NO X X NO X
16 X X NO X X NO X

17A NO X X NO X NO X
17B NO X NO NO X NO X
18 X NO X NO NO NO NO
19 NO NO X X X X X
20 X X X X X X X
21 X NO NO NO X X NO
22 X X X X X X X
23 X X X X X X X
24 NO NO NO NO NO NO NO
25 NO NO X NO X NO X
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Abstract: COVID-19 is a recent major event, adding to planet Earth’s contexts of chaos, crime, in-
justice, illness, and violence. The HeartMath system has produced research evidence for scientific
interventions that alter contexts characterized by chaos and stress, promoting health, coherence,
and interconnectedness. This study provides an updated overview of HeartMath as an interdisci-
plinary, scientific, coherent, integral heart-based healthcare system, operated locally through various
initiatives and globally through the Global Coherence Initiative. The HeartMath approach inte-
grates ancient and contemporary, indigenous and mainstream, popular and folk, Eastern, Western,
and African forms of healing. The HeartMath interdisciplinary, personal, social, and global vision
and mission have considerable theoretical and practical potential for promoting planetary health,
education, and development.

Keywords: healthcare; HeartMath; Global Coherence Initiative; coherence; interconnectedness

1. Introduction

COVID-19 is only one recent example of a factor influencing planet Earth’s contexts
of chaos, incoherence, illness, and violence. In addition, endemic struggles for survival
and subsistence stresses consume human energy, distort consciousness, and exacerbate
inhumanity and disorder. All of this occurs within a planet in desperate need of healing.
The compound word healthcare combines the quintessentially human notion of care with
that of healing, in all its meanings: making whole, transferring from illness to health,
and various forms of illness prevention and health promotion. At quantum information
level, healthcare translates into dynamic human, social, and environmental energy pat-
terns [1,2]. At a global level, healthcare needs to represent all inhabitants of planet Earth in
their considerable diversity [1,2].

The HeartMath system has revealed various coherent, interconnected energetic pat-
terns within and between human persons and populations [2]. As a concept, HeartMath
may be operationally defined as the math of heart rate variability [HRV], particularly, heart
rhythm variability, which varies coherently in optimal health and becomes disordered un-
der stress as well as in various disorders and forms of illness [3]. HRV is recognized as key
to unlocking the profound significance and meaning of the Morse-code-like information
patterns communicated by the heart in its interactions with other bodily systems, partic-
ularly the brain. Healthcare information transfer is optimally facilitated during states of
psychophysiological, personal, social, and global coherence, associated with stable, regular,
rhythmic heart rate activity. In simple terms, independent of fast or slow heart rate, optimal
heart rate variability and coherent heart rhythms indicate health and performance [2,3].

The HeartMath system was specifically created and developed by Doc Childre, a stress
researcher who gathered an expert, interdisciplinary, multi-professional research team to re-
duce stress through the study and development of heart intelligence [1,3]. The special vision
and mission of the HeartMath system is to promote personal, social, and global coherence
and health [3]. Pioneering research has revealed profound patterns of heart communication
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involving human, energetic, electromagnetic, neurochemical, biophysical, and hormonal in-
formation [2,4,5]. Other studies have developed practical methods and techniques for stress
reduction, health promotion, and performance enhancement [6], as well as biofeedback
technology for heart rate variability (HRV) coherence training [3,7–9].

An overview follows of HeartMath as a scientific, coherent, integral heart-based,
healthcare system that postulates and promotes planetary interconnectedness [10–13].
This system, its model, and perspectives are in line with some of the phenomenological
insights of the ancient sages, meditative and contemplative traditions, as well as with
integral theory [14,15] in a creatively evolving cosmos [7,13,16,17].

Goal of This Study

This article was specifically motivated by the theoretical considerations and con-
siderable evidence-based studies available in the HeartMath research library as to the
scientific foundations and effectiveness of the HeartMath Institute in promoting coher-
ent personal, social, and global healthcare. It is intended as an updated overview for
instructional purposes.

2. The Math behind Heart Rate/Rhythm Variability Patterns

Figure 1 graphically illustrates the HeartMath method of heart rhythm calculation.
Figure 2 indicates synchronized entrainment, a healthcare intervention that can be brought
about in minutes by the HeartMath Quick Coherence Technique [1–9].
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3. The HeartMath System Is Unique in Its Recognition of the Integral Heart in All Its
Physical, Emotional, Mental, Social, Ecological, and Spiritual Relatedness

From a transcultural perspective, the heart has received perennial recognition as the
font of sentience, awareness, and consciousness; it is considered to be the center of the
spiritual, intellectual, and emotional life. Various scientific disciplines provide evidence [18]
that heart wisdom has developed over many millennia in central and southern Africa,
predating the migrations of Homo sapiens through Asia and the subsequent development
of the Vedanta, Yoga, and Chakra systems.

The integral heart appears to have dimensions of increasing depth: physical, emotional,
transpersonal, and transcultural [3]. For example, in isiZulu, meanings of the heart include
the physical organ, the seat of emotions, and the conscience [19]. Yoga views life-energy
as flowing up and down the spine in three main pathways: the Ida, Pingala, and the
Sushumna. These chakras are associated with particular anatomical locations of the nervous,
endocrine, and other human functional systems [20,21]. The heart chakra expresses love
and compassion [20,22]. Traditional Chinese medicine, especially Taoist chi-gung, is based
on subtle consciousness/breath/energy work related to oscillating pacemaker cell rhythms
that can be altered intentionally [21]. The Buddhist term for heart, sutra, is associated
with ultimate enlightenment through the union of form and emptiness. Judaic energy
centers (sefirot) include the harmony of the heart (tiferet). In the Kabbalah, the heart
forms the central sphere [3]. In Christian Hesychastic and Sufi traditions, the Prayer of the
Heart, which consists of the repetition of a phrase or the name of a deity, is intentionally
accompanied by breath-paced heart focus. Centering prayer refers to a contemporary form
of the Prayer of the Heart, which is very similar to the HeartMath Lock-In technique. In this
context, Bourgeault [23] (p. 5) refers to the integral heart as a “homing magnetic center”,
which is associated with a neurological shift in the mechanics of perception towards a
unified field, where one becomes enabled to “see from wholeness”; this is discussed further
in Section 7.

For millennia, the major great wisdom traditions, including Islam, Christianity, Bud-
dhism, Hinduism, Taoism, and ancestral reverence [13,24,25], have espoused heart love.
However, meaningful planetary effects have been slow, as the traditions have been engaged
in continual disputes amongst themselves. Although many wisdom traditions advocate
love, the practice of respect may be a more realistic goal for temporary transformation;
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Native American and many other indigenous traditions teach respect for all one’s rela-
tives, namely, all of creation, as a primary duty. However, predictably endemic human
destructiveness, greed, and power motivations will probably continue, especially since
most people are still struggling to survive and satisfy their basic needs, let alone care for
other, higher needs such as belongingness, love, and connection to greater Being [26].

Improved healthcare innovations concerning coherent, heartfelt intentions and actions
are in short supply.

4. HeartMath Healthcare Research

HeartMath is an interdisciplinary approach that bridges the natural, human, social,
spiritual, and ecological sciences in its focus on heart-based research [9]. Coherence is a
central concept. The fundamental vision and mission is to promote healthcare through
research and education in personal, social, and global coherence.

Healthcare research findings from over 8000 researchers are freely downloadable from
the research library 8000 compiled by HeartMath researchers. Over 400 additional studies
undertaken by independent researchers have provided extensive external validity for the
effectiveness of the HeartMath system, its methods, tools, and techniques. This is to be
expected, as findings are generally based on evidence related to: 1. Physics; 2. Electro-
magnetics; 3. Cardiorespiratory activity, especially related to communication networks
involving the vagus nerve; 4. The natural mechanism of respiratory sinus arrhythmia
(RSA), whereby heart rate increases during inhalation and decreases during exhalation;
5. Coherent and incoherent heart rhythms, associated with positive and negative emo-
tion, respectively; 6. Correlated heart rhythm mathematics; 7. Biofeedback conditioning
principles and practices.

Pribram’s [17] holonomic, dynamic systems theory provides the theoretical, scientific
model for much of the HeartMath research. For example, the model proposes complex
pattern identification brain functioning, with special reference to emotion, the amygdala,
and the cardiovascular system, especially the vagus nerve. In the model, experiential im-
prints stored as sets of familiar patterns in the neural architecture are continually monitoring
and interacting with internal environmental inputs from many rhythmic physiological pro-
cesses, such as heartbeat, respiration, and digestion, as well as with external environmental
and social processes that help organize sensory perception, cognition, feelings, and behav-
ior. According to the model, emotions are energetic happenings generated immediately
from the occurrence of discontinuities, or novel patterns that do not match familiar, ongo-
ing, and recurring inputs. Emotions, especially negative emotions, are known to highjack
cognition via stress-induced, amygdala-generated fight/flight/freeze responses [3]. It is
therefore postulated that a direct effect of utilizing HeartMath tools and techniques is the
intentional facilitation of a heart-based re-patterning effect from physiological coherence [9].
It is also hypothesized that this operates at the physiological, emotional, and cognitive
levels through afferent cardiac signals, a positive feeling pattern match, and the associated
cortical electrophysiological activity. Rigorous research has provided empirical support for
these hypotheses. After appropriate practice, their great value is the ability to transform
the energy of negative emotions into their polar opposites, e.g., anger into assertiveness,
overwhelming panic into centered motivation, overexcitement into relaxed release, sadness
into contentment; hatred into love [2].

5. HeartMath Coherence Model

Theoretically, the HeartMath coherence model includes all the usual meanings of
the term coherence, as implied in such terms as relationship, harmony, order, stability,
consistency, synchrony, logic, and by the idea of the whole being more than the sum of
its parts [8]. In academia, coherence refers to the internal integrity of an argument or
thesis. Linguistically, it refers to intelligibility. Physiologically, the concept of coherence
includes the synchrony of the circulatory and respiratory rhythms associated with over-
lapping sine wave patterns. In physics, it implies phase relationships. Auto-coherence,
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or auto-correlation, indicates stability in a single wave form; cross-coherence, among mul-
tiple waveforms, while phase locking and resonance include the concept of harmony in
various rhythmic activities. In math and statistics, the term coherence implies correlation.
In dynamic systems theory, it means connectedness, alignment, resonance, and optimal
energy utilization.

From a psychophysiological perspective, coherence interconnects positive emotions
with the cardiovascular, respiratory, immune, and nervous systems [9]. From a human as
well as a social perspective, coherence applies to couples, teams, groups, organizations,
and communities. Coherent relationships promote communication, synchronized behavior
in rowing teams, and groups with similar goals. From a global perspective, communities
and countries working cooperatively can cause ecological and planetary peace and harmony.
Experientially, HeartMath praxis is accompanied by the sentient, increasing awareness of
the synchronization of pulsation, respiration, and the renewing of positive feelings, whereby
emotions such as peace and love are cumulatively experienced as radiating throughout the
body, and among people and the wider world in harmonious interconnectedness.

Various HRV-related psychophysiological theories resonate with the HeartMath co-
herence model. Resonance theory is founded on heart rate variability biofeedback (HRVB)
studies, which indicate that optimal heart rate oscillations occur via paced respiration
at a frequency of about 0.1 Hz. Polyvagal theory, which hypothesizes social evolution-
ary mechanisms, advocates RSA and enhanced HRV for improved health and well-being.
The neurovisceral integration model postulates a central autonomic network (CAN) related
to social, cognitive, affective, and physiological regulation [9].

5.1. Psychophysiological Coherence

Psychophysiological studies indicate that bidirectional heart–brain communication has
been recognized for over a century [27]. The heart possesses an intrinsic nervous system,
capable of autonomous, functional decisions [9]. The heart communicates more with the
brain than with any other organ [9]. Intricate heart rate variability patterns provide vital
communicative links within the body, as well as between and among people, the ecology,
and the cosmos. The sympathetic and parasympathetic (vagal) branches of the autonomic
nervous system (ANS) function similarly to an accelerator and a brake, reflecting dynamic,
resonant HRV patterns, signaling adaptation, resilience, and general health for diverse
forms of healthcare assessment and intervention. HRV oscillations are typically categorized
into very low frequency (VLF) bands between 0.0033 and 0.04 Hz, low frequency (LF)
bands between 0.04 and 0.15 Hz, and high frequency (HF) bands from 0.15 to 0.4 Hz [28].
The psychophysiological coherence experience of zoned performance is closely related to
Antonovsky’s [29] sense of coherence construct of the world as meaningful, manageable,
and comprehensible, which also provides healthcare initiatives with a valid, unifying,
theoretical, and practical rationale [30].

5.2. Social Coherence

Social coherence refers to harmonious relationships that facilitate efficient energy
communication, cohesion, and action [8]. Effective multi-professional team functioning
is ideal in many healthcare contexts. When nursing personnel, physiotherapists, medical
practitioners, clinical psychologists, social workers, and occupational therapists effectively
pool their particular areas of expertise in diagnostic and therapeutic contexts, patients
heal. Hospitals implementing HeartMath programs have seen increased personal, team,
and organizational functioning, as well as significant decreases in anxiety, depression,
and anger. Studies provide evidence of functioning bioenergetics communication systems
in highly coherent group contexts. Individuals with high heart coherence readily facilitate
group coherence [8,31]. These findings have important implications for interpersonal group,
family, and community psychotherapy. Studies indicate that emotional self-regulation
skills and heart rhythm coherence training are associated with significant improvements
in communication, employee satisfaction, productivity, problem solving, and significant
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returns on financial and social investments [8,31,32]. Numerous studies show that HRV
coherence feedback facilitates self-regulation techniques and a wide range of health and
performance outcomes.

5.3. Global Coherence

Ample evidence indicates that the Earth’s magnetic field generates and facilitates an
interconnecting global information network [8,33,34]. Global Coherence Initiative (GCI)
interconnectedness research from the Institute of HeartMath has established that there is
a global network of magnetic field detectors around the planet, yielding information on
human, planetary, and cosmic relationships. The GCI and the Global Consciousness Project
(GCP) [34,35] provide a field view of human interconnectedness. Other related, emerging
interdisciplinary field trends include neuroscience and cosmology [36]; the psychology of
global consciousness [37] and co-created embodied spirituality [38]. The study of Timofe-
jeva et al. [39] found synchronization between local magnetic field data, HRV wave rhythms,
and interpersonal relationships. An integral Heart Based Resonant Frequencies [HBRF]
theory of consciousness was postulated [40]. These findings support and extend those of
many older studies concerned with transformations of consciousness, as particularly evi-
dent in moral behavior, creativity, and health promotion [41–43]. Conceptual and practical
implications of this initiative, with special reference to global healthcare, are available from
the websites: www.Heartmath.org and www.glcoherence.org (accessed on 4 April 2021).
These websites also contain information on various online courses, for example, courses
for any individual needing HeartMath Coach/Mentor training.

In a similar initiative, based upon his work researching the measurable effects of
human intention [Steps for Moving Psychoenergetics Science Research Into the Hands of
Interested General Public Researchers (filesusr.com accessed on 4 April 2021) and Steps for
Moving Psychoenergetics Science Research Into the Hands of Interested General Public
Researchers (filesusr.com accessed on 4 April 2021)], Stanford University Emeritus Pro-
fessor William Tiller has initiated the Global Intention project through which concerned
individuals the world over can create focused intention to improve our world. An example
of this is the use of the intention suggested on the Global Intention|The Tiller Foundation
website for healing the world from the effects of the COVID-19 virus. While in a meditative
(coherent) state, participants create a positive intention that is “broadcast” worldwide.

6. HeartMath’s Healthcare Practice

HeartMath techniques and tools promote practical energetics, transform stress,
strengthen resilience, and improve health. They typically emphasize heartfelt breath-
ing in a ten-second cardio-respiratory rhythm, which facilitates RSA, rhythmic pulsation,
and a focus on positive, renewing feelings [6]. Some traditional techniques include:

Depletion to Renewal Grid The visualization of an energy graph of the hormonal
system along the horizontal axis and the autonomic nervous system along the vertical axis
facilitates the limiting of the negative effects of stress hormones such as cortisol and the
increase of healthy hormones such as DHEA.

Heart Focused Breathing is an effective, very brief meditation technique for slowing
down fight, flight, and freeze reactions in order to focus on positive and renewing emotions,
such as appreciation, peace, or love.

Prep-Shift-Reset assists in resetting the energy system and building resilience for the
rest of the day.

Freeze-Frame consists in recognizing and “freeze-framing” any stressful feeling as if it
were one static movie image, then practicing heart focused breathing, recalling a positive
feeling, and finding a deep heart answer.

Heart Lock-In facilitates deeper levels of heart experience. This technique is similar
to other heart-based meditation, prayer and contemplation methods such as the Prayer of
the Heart and the Arka Dhyana Intuitive Meditation, which will receive further discussion
shortly.
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Cut-Thru addresses negative emotions triggered by situations, thoughts, and actions,
and is typically associated with treating depression, anxiety, or anger [3].

Coherent Communication improves relationships by cultivating personal coherence,
clearly apprehending the other’s communication, and confirming the essence of that
communication. When practiced regularly, coherent communication immediately increases
empathy and Ubuntu and I-Thou relationships [44].

Additional HeartMath (2020) tools are freely available at: https://www.heartmath.
org/resources/downloads/12-heartmath-tools/, accessed on 4 April 2021.

Biofeedback instruments that have been scientifically developed to provide heart rate
variability and heart rhythm coherence include:

The emWave2, which gives readings of and feedback on heart rate, heart rate variabil-
ity, and physiological coherence. The instrument can be handheld for field use.

The emWave Pro is a sophisticated coherence biofeedback program for use by profes-
sional specialists in education, psychology, medicine, etc.

The Inner Balance Application (app) for personal coherence training is available to
iPhone or smartphone users who download HeartMath programs from the internet.

The Global Coherence (GC) app records mean coherence levels at individual, group
and global levels. The app is freely downloadable from the internet. A HeartMath Pulse
sensor provides biofeedback.

7. The HeartMath Website

The HeartMath website can be found at https://www.hearthmath.org/, accessed on
4 April 2021. The website and annual report provide further practical healthcare informa-
tion. For example, it lists programs, including Add Heart and Children’s Heart Smarts
and the 100,000 Coherent Kids Initiative, active in 93 countries. Since its inception, the
HeartMath Institute has facilitated links with other health, educational, and research in-
stitutions. These established linkages are combined with the interdisciplinary originality
and operational autonomy to lead to ground-breaking research in interdisciplinary fields
such as biofield physiology and vibroengineering, which have impressed with their robust,
scientific grounding [36].

8. HeartMath Global Healthcare Meditation

As concerns in-depth personal healthcare, the Heart Lock-In is one of the earliest
HeartMath techniques developed. In a recently published study, 104 participants from
five countries completed 15 days of ambulatory HRV monitoring. Analysis of participants
HRV before, during, and after a Heart Lock-In meditation period indicated significantly
increased coherence, as well as correlation with magnetic field activity on the day of the
meditation [45].

This study may be regarded as cutting-edge quantitative scientific evidence for the
claims of many earlier mass meditation studies to decrease violence and facilitate moral
consciousness and behaviour, creativity, and health promotion [46]. From a qualitative
perspective, an in-depth coherence experience has been described as follows [9,47]:

“Beyond the unique nature of each event, with their individual integrity and su-
perficial differences, the essential structure of the coherence experience initially appears
as some variation on the conscious practise of the cardiorespiratory, rhythmic process
of breath connecting heart beats, warming and softening the heart, heralding a sense of
stillness, alignment, harmony and peace, as scattered energy is felt to collect in the heart
area, bringing deepening heart awareness and, typically, at some point a sense of “lift
off” to unlimited self or space. This gathering energy seems to be distributed through-
out the body and beyond, resonating with increasing subtlety and/or refinement into a
higher, vibrational level typically experienced as love, accompanied by finer feelings of
centeredness, wholeness, oneness and interconnectedness. Unique, individual experiences
vary. They may be concrete, abstract, diffuse, definite, ordinary, mixed, mystical and/or
paradoxical, of, for example, homecoming, unboundedness, spaciousness, timelessness,
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emptiness, freedom, happiness, bliss, joy and infinite creativity. Experiences typically have
local, social or global action implications, insights, intuitions and moral directions, as,
for example, for “making the world a better place” through writing, healing and teaching”.

From this qualitative experiential perspective, it is instructive to note the great wisdom
traditions of Judaism, Christianity, and Islam view the heart as the principal organ of
spiritual perception. The great healing value of the Prayer of the Heart is commonly
extolled by Christian and Sufi mystics [23,48]. HeartMath technology has also recently
indicated highly significant increases in both coherence and achievement in the use of a
similar heart-based method called Arka Dhyana, or Intuitive Meditation. Authors postulate
that the HeartMath Coherence Model cast new light on the ancient Yogic idea of yoking
in relation to embodied spirituality, both with regard to integration of the diverse bodily
energies in immanent spirituality and holistic divine heart-based transcendence.

9. Conclusions

The HeartMath Institute formally reviews its activities in the form of annual reports.
A variety of these activities regularly feature in update formal reviews by independent
researchers, more of which are needed [49,50]. The specific goal of this study was to provide
an inclusive, update, overview of HeartMath as an integrative, personal, social, and global
healthcare system. Various research studies have consistently endorsed the practical
value of diverse HeartMath tools, techniques, and electronics as excellent in transforming
negativity into positivity and renewing the patterns of energy typically experienced in
the forms of such feelings as peace and love. Considerable scientific evidence points to
vast, energetic, interconnectivity at the human, planetary, and solar systemic levels. It is
reasonable to conclude that the many HeartMath practitioners and GCI ambassadors from
over 150 countries [2,3] who practice heart focused care, compassion, and love with an aim
towards improving global coherence provide substantial human and planetary healthcare.

The present study has provided an overview of HeartMath as a coherent, integral
heart-based healthcare system. Various forms of evidence have been presented to support
this contention. There does not appear to be any contradictory evidence to this effect,
although further gold-standard, empirically orientated, randomized controlled trials are
needed [50]. Future conceptual, theoretical, and paradigmatic studies are also needed.
In practical healthcare terms, positive emotions and heart focused breathing may facilitate
vast interconnectivity. In addition to the pursuit of scientific programs and interventions,
global healthcare amongst the general public needs vigorous promotion, especially when
aimed towards facilitating the coherent collaboration of all related healthcare organizations
and their associated stakeholders.
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Abstract: Childbirth is a stressful and physically painful event in a woman’s life and aromatherapy is
one of the most used non-pharmacological methods that is effective in reducing anxiety and perceived
pain. This randomized controlled study aimed at determining the effect of neroli oil aromatherapy
on anxiety and pain intensity perception in 88 women during labor, randomly assigned to either an
intervention group (n = 44) or control group (n = 44). Anxiety and perceived pain were assessed
through the visual analogue scale during the latent, early, and late active phases of labor. Data
analyses included the t-test, Chi-square test, and repeated measures ANOVA. Perceived pain and
anxiety in the group receiving aromatherapy were significantly lower than in the control group at
all stages of labor (p < 0.05). Specifically, as the labor progressed, pain and anxiety increased in all
participants, but the increase was milder in the experimental group than in the control group. The
multiparas showed higher average anxiety scores, but not perceived pain, than the primiparas in
all phases of labor (p < 0.05). Ultimately, neroli oil aromatherapy during labor can be used as an
alternative tool to relieve anxiety and perceived pain in women during all stages of labor.

Keywords: aromatherapy; neroli oil; anxiety; pain; labor; randomized controlled trial

1. Introduction

During childbirth, fear and anxiety go hand in hand with anticipation and joy [1].
Indeed, childbirth is a stressful and physically painful event in a woman’s life, to the
point that labor pain has been defined as one of the most severe types of human pain [2].
Perception of pain during labor is due to uterus’ contractions, uterine extension, and
cervical dilation [3]. Inadequate pain management may affect diverse outcomes, such as
psychological health, sexual functioning, or the infant–mother bond [4]. Previous studies
stressed the association between pain and anxiety [5]. Anxiety activates the sympathetic
nervous system releasing stress-related hormones (e.g., cortisol and adrenaline), which,
as a consequence, may increase the severity of labor pain [6]. Therefore, it is imperative
for midwives and obstetricians/gynecologists (Ob/Gyns) to find effective ways to relieve
labor pain and anxiety.

Non-pharmacological methods such as relaxation techniques, massage, acupuncture,
and aromatherapy are considered nowadays a promising area in midwifery thanks to their
ease of use, low cost, and effectiveness [1,7–10]. Among them, aromatherapy represents
one of the most used non-pharmacological methods for women in labor. It refers to the
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employment of the power of plant-sourced essential oils to treat and heal the individual’s
body and psyche [11], and represents a strategy of care that utilizes essentials oils by
massaging them into the skin, adding them to bath water, or inhaling their odor when
added to a steam infusion [12].

Aromatherapy has been used to enhance women’s well-being during post-partum, as
well as to facilitate mother–infant interactions [13]. It is often referred to as a useful means
to alleviate anxiety and pain, thus fostering the individuals’ well-being [14]. Furthermore,
aromatherapy has been shown to decrease anxiety and perceived pain during labor [15], as
well as increase comfort and satisfaction [14,16]. Aromatherapy has been also successfully
utilized jointly with massage to decrease stress and enhance immune function during
pregnancy [12], as well as to reduce body tension and emotional stress [17].

Even though aromatherapy and essential oils such as orange scent, geranium, and
lavender have been employed to reduce anxiety and perceived pain during labor [1,18–20], no
studies have been carried out utilizing neroli oil to alleviate pain and anxiety during childbirth.

Neroli oil is extracted from the Citrus aurantium L. blossoms, commonly named bitter
orange, which is a tree belonging to the Rutaceae family. It has antimicrobial and antioxidant
properties [21], and has been shown to possess active constituents that play a significant role
against inflammation, thus resulting useful for pain management [22]. Other therapeutic
properties include sedative, calming, tonic, cytophylactic, aphrodisiac, anti-depressant, and
antispasmodic action [23]. Most importantly, neroli oil can be utilized as an anxiolytic [24].
Therefore, neroli oil is frequently used for medicinal purposed, in particular for treating
gastrointestinal disorders, tachycardia, and rheumatism, for minimizing central nervous
system disorders [25], and as a sedative [26]. Citrus Aurantium L. flowers produce the
orange blossom water, also utilized for therapeutic purposes [27]. Originally employed as
a cardiac stimulant, for carminative purposes, and to help babies fall asleep, this water has
been suggested to be useful in detoxification programs or when quitting addiction habits
such as smoking [23]. Besides the aromatic water, the distillation of sour orange flowers
produces neroli, a rare aromatic oil that contains a fragrance and represents the core of one
of the world’s most used perfumes, “eau de cologne,” which is also used in pharmacy as a
flavoring agent [21], as well as in some medicines approved by the American Food and
Drug Administration.

Based on these premises, this study aimed at determining the effect of neroli oil
aromatherapy on anxiety and pain intensity perception in a group of women in labor.

2. Materials and Methods
2.1. Essential Oil Chemical Characterization

Neroli essential oil was purchased by Gya Labs. The essential oil chemical characteri-
zation was performed on 100% pure oil. In the final product, instead, the essential oil was
used in a 5% formulation.

The investigated essential oil was characterized through a Hewlett-Packard 6890 gas
chromatograph equipped with a 100% dimethylpolysiloxane SE-30 capillary column (30 m
length, 0.25 mm in diameter, 0.25 µm film thickness), coupled with a Hewlett Packard 5973
mass spectrometer. A programmed temperature ranging from 60 to 280 ◦C, with a rate of
16 ◦C/min was used; the analysis was performed by using helium (0.00167 cm/s linear
velocity) as carrier gas.

Essential oil constituents were identified by matching the obtained spectra with those
listed in the Wiley 138 mass spectral library.

2.2. Study Design and Procedures

This was a prospective, interventional, non-pharmacological, and randomized con-
trolled study, with a repeated-measure design.

Participants were randomly distributed in the experimental or in the control group
according to a randomization with a 1:1 ratio obtained through a web-based computer
system (randomization.com). The pregnant women in the control group received only

82



Healthcare 2022, 10, 366

routine prenatal care, which included emotional support from a midwife, the ability to take
free positions during labor, massage and/or the application of hot packs in the lumbosacral
area. The pregnant women in the intervention group received routine prenatal care plus
the aromatherapy with vapor diffusion.

The essential neroli oil was diffused continuously through an aroma diffuser and
using standard concentration at four drops of aroma oil per 300 mL of diffused water.
The aromatherapy lasted the whole time of labor. Anxiety and pain intensity perception
were assessed during 3 stages of labor: the latent phase (cervical dilatation of 3–4 cm),
early active phase (cervical dilatation of 5–7 cm), and late active phase (cervical dilatation
of 8–10 cm).

To better promote the spread of the active ingredients of neroli oil, a water (50%) and
alcohol (32%) based formulation was made in which a percentage of 5% of the essential
neroli oil was added. The formulation was completed by a phenolic antioxidant agent,
BHT or butylhydroxytoluene, used at 0.1% and finished with the addition of PEG-40
hydrogenated castor oil, which has emulsifying functions, and propylene glycol, a carrier
that makes the fragrance more lasting.

All participants provided written informed consent. The study was approved by
the Ethical Committee of Psychological Research of the University of Naples Federico II
(protocol number 2/2021; date of approval: 9 February 2021), designed with respect of the
principles of the Declaration of Helsinki, and conducted following the EU General Data
Protection Regulation. The clinical trial was retrospectively registered on the Deutsches
Register Klinischer Studien (n◦ DRKS00027563).

2.3. Participants and Sample Size

Participants were recruited from May to October 2021 at the prenatal clinic of the
University Public Hospital Federico II of Naples, which is also an obstetric emergency
department.

All pregnant women, aged between 18 and 40 years, with a low-risk full-term preg-
nancy (between the 37th and 42nd week of amenorrhea) undergoing labor and with the
fetus in cephalic presentation were included in the study. Pregnant women with maternal
and/or fetal pathologies, subjected to drug induction to labor, or who had resorted to
epidural analgesia, were excluded from the study.

A statistical power analysis was performed for sample size estimation through G*Power
program (Heinrich Heine University, Düsseldorf, Germany). Based on parameters used
by Tanvisut et al. [28], the effect size was set at 0.05, the α at 0.05 (two-tailed), and the
power at 90%. Results indicated that a sample size of at least 42 participants for each group
was needed.

During the study period, 1258 women were admitted to the delivery room at the
hospital. Among them, a total of 96 women met the inclusion criteria. They were randomly
assigned to either the intervention group (n = 48) or control group (n = 48). Four women
for each group were then excluded because they needed to take drugs to induce labor
or to undergo epidural analgesia. Thus, analyses were conducted on 44 women in the
experimental group and 44 in the control group. The CONSORT flow diagram is shown
in Figure 1.

2.4. Measures
2.4.1. Clinical and Demographic Information

Clinical and demographic variables assessed in this study included age, parity (primi-
paras vs. multiparas), duration of labor, and the Apgar index.
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2.4.2. Anxiety

Anxiety was assessed through two measures: the Visual Analogue Scale for Anxiety
(VAS-A [29]; Italian adaption by Facco et al. [30]) and the State-Trait Anxiety Inventory
Form Y (STAI-Y [31]; Italian adaption by Pedrabissi and Santinello [32]).

VAS-A is a measure assessing perceived levels of anxiety which is particularly effective
in those situations where answering many questions may be burdensome for participants,
as well as it is for women during labor. The VAS-A is a line 10 centimeters in length with
zero representing “not at all anxious” and 10 “very anxious”. Participants are asked to
mark their subjective anxious status on a visual scale by putting a cross. Different studies
demonstrated the validity of the VAS-A (for a review, see Rossi and Pourtois [33]). VAS-A
was assessed during latent, early active, and late active phases of labor.

STAI-Y is a measure consisting of 20 items that assess transitory feelings of tension,
worry, and nervousness at a given moment. The answer options range from 1 (“not at all”)
to 4 (“very much so”), with higher scores indicating greater state anxiety. In our sample the
values of Cronbach’s alpha at the moment of the recruitment and immediately after the
birth were 0.81 and 0.80, respectively. This measure was administered at the moment of the
recruitment (i.e., before the childbirth), and immediately after the childbirth.

2.4.3. Pain Intensity

Pain was assessed through the Visual Analogue Scale (VAS [34]; Italian adaptation by
De Benedittis et al. [35]), a widely used scale assessing the perceived intensity of pain. The
VAS is a continuous unidimensional scale comprised of a horizontal line 10 centimeters
in length with zero representing “no pain” and 10 “worst pain”. Participants are asked to
mark their perceived pain intensity on a visual scale by putting a cross. Different studies
demonstrated the validity of the VAS (for a review, see Bijur et al. [36]). As the VAS-A, even
the pain VAS was assessed during latent, early active, and late active phases of labor.
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2.5. Statistical Analyses

Statistical analyses were conducted using SPSS version 27 (IBM, Armonk, NY, USA)
and setting the level of significance at 0.05.

First, Student’s t-test for continuous variables or chi-square (χ2) for frequencies were
used to evaluate any socio-demographic or clinical differences between experimental and
control group and assess whether the two groups were comparable.

Then, Student’s t-test was performed to evaluate the differences between the exper-
imental and control groups in the mean scores on perceived pain and anxiety during
different stages of labor. The effect size was calculated with Cohen’s d [37] (small effect
size = 0.01, medium effect size = 0.06, and large effect size = 0.14).

Finally, a repeated measures ANOVA was performed to evaluate the effect of “Study
Group” (experimental vs. control), “Time” (i.e., the three phases of labor), and “Childbirth
Group” (primiparas vs. multiparas) on pain and anxiety. The effect size, in this case, was
calculated with Cohen’s η2 [37] (small effect size = 0.01, medium effect size = 0.06, and
large effect = size 0.14).

3. Results
3.1. Gas Chromatography–Mass Spectrometry (GC-MS) Analysis

Major constituents of neroli essential oil were investigated through gas chromatography–
mass spectrometry (GC-MS) analysis (Table 1). The monoterpene Linalool represents the
most abundant compound in the essential oil composition (10.70 ± 0.55 %), followed
by anthranilic acid, limonene, α-terpineol, and geranil acetate, with value percentage of
6.43 ± 0.60, 3.91 ± 0.12, 3.31 ± 0.15, and 3.21 ± 0.23, respectively. Other compounds, such
as 4-carene and α-ocimene, were found in trace amounts.

Table 1. Gas chromatography–mass spectrometry (GC-MS) analysis.

N. Compound a Rt b RAP c

1 α-Pinene 6.33 2.72 ± 0.09
2 Camphene 6.63 0.12 ± 0.01
3 β-Pinene 7.20 0.85 ± 0.07
4 β-Myrcene 7.47 1.50 ± 0.10
5 3-Carene 7.81 1.85 ± 0.14
6 Isocineole 7.88 0.26 ± 0.01
7 Limonene 8.16 3.91 ± 0.12
8 4-Carene 8.24 Tr d

9 α-Ocimene 8.40 Tr
10 Linalool 9.25 10.70 ± 0.55
11 1-p-menthol 9.83 0.47 ± 0.02
12 Acetophenone 10.27 0.13 ± 0.01
13 α-terpineol 10.43 3.31 ± 0.15
14 Citronellol 10.86 1.73 ± 0.09
15 Anthranilic acid 10.95 6.43 ± 0.60
16 Geraniol 11.09 1.52 ± 0.20

17 1,4-dimethyl-4-
vinylciclohexene 11.29 1.30 ± 0.08

18 Fenchyl acetate 11.35 0.49 ± 0.02
19 Indole 11.66 0.21 ± 0.01
20 Geranyl acetate 12.15 3.21 ± 0.23
21 Tridecanol 12.80 2.28 ± 0.18
22 Nerolin 13.44 1.47 ± 0.16
23 Nerolidol 13.63 0.29 ± 0.01
24 Farnesol 14.62 1.20 ± 0.05

Notes: a Major compounds listed in order of elution from SE30 MS column; b Retention time (as min); c Relative
area percentage (peak area relative to total peak area in total ion current (TIC) %); d Tr: Traces percentages < 0.1%.
Data are expressed as mean ± standard deviation (n = 3) of 3 independent experiments.
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3.2. Participants’ Characteristics

Fifty-one participants were primiparas (26 in the experimental group and 25 in the
control group) and 37 multiparas (18 in the experimental group and 19 in the control group).
No statistical differences in sample terms were detected (χ2 = 0.04, p = 0.84).

The average age of the participants was 31 years (SD = 5.64) in the experimental group
and 32.11 years (SD = 5.60) in the control group, and the difference was not significant
(t = −0.43, p = 0.67).

The mean duration of labor was 2.47 hours (SD = 1.51) in the experimental group and
2.32 hours (SD = 1.59) in the control group, and the difference was not significant (t = 0.21,
p = 0.84).

The averages of the Apgar index at 1 min (experimental group: M = 8.00, SD = 0.82;
Control group: M = 8.11, SD = 1.27; t = −0.23, p = 0.82) and at 5 min (experimental group:
M = 8.90, SD = 0.32; Control group: M = 9.00, SD = 0.50; t = −0.53, p = 0.60) did not differ
significantly between groups.

The absence of statistically significant differences on the variables reported made the
groups comparable.

3.3. Effect of Neroli Oil Aromatherapy on Pain Intensity

The results showed that participants undergoing aromatherapy had lower perceived
pain intensity than participants in the control group at all stages of labor (Table 2).

Table 2. Comparisons between experimental and control groups on pain intensity during the stages
of labor.

Experimental Group (n = 44)
M (SD)

Control Group (n = 44)
M (SD) t 95% CI d

Latent phase 5.70 (1.42) 7.44 (1.33) −2.75 * −3.08, −0.41 1.26
Early active phase 6.50 (1.27) 8.44 (1.42) −3.15 ** −3.25, −0.64 1.44
Late active phase 8.00 (1.56) 9.33 (1.12) −2.11 * −2.66, −0.01 0.98

Notes: M = mean; SD = standard deviation; t = Student’s t-test; CI = confidence intervals; d = Cohen’s d. * p < 0.05;
** p < 0.01.

Repeated measures ANOVA revealed that the main effect of the “Study Group” (ex-
perimental vs. control) was significant (F = 7.55, p = 0.01, η2 = 0.32), indicating that there
was an overall difference in the mean pain scores of the experimental group compared to
those of the control group, with a large effect size. Similarly, the “Time” effect (i.e., the
three phases of labor) was also significant and with a large effect size (F = 6.98, p = 0.003,
η2 = 0.30). On the contrary, no significant effect was found for the “Childbirth Group”,
indicating that the results obtained did not depend on being primiparas or multiparas.

Overall, as shown in Figure 2, as labor progressed, women in both groups perceived
pain as getting stronger, but the increase was milder in the experimental group than in the
control group.

3.4. Effect of Neroli Oil Aromatherapy on Anxiety

The results relating to anxiety assessed through the VAS-A were similar to those ob-
tained for pain. Indeed, they showed that participants undergoing aromatherapy perceived
lower levels of anxiety than participants in the control group at all stages of labor (Table 3).

Repeated measures ANOVA revealed that the main effect of the “Study Group” (exper-
imental vs. control) was significant (F = 11.41, p = 0.004, η2 = 0.42), indicating that there was
an overall difference in mean anxiety scores reported by the experimental group compared
to those of the control group, with a large effect size. Similarly, the “Time” effect (i.e., the
three phases of labor) was also significant and with a large effect size (F = 7.66, p = 0.014,
η2 = 0.32). However, as opposed to the results concerning pain intensity, in this case even
the effect of the “Childbirth Group” (primiparas vs. multiparas) on anxiety was significant
and with a large effect size (F = 16.19, p = 0.001, η2 = 0.50). Specifically, the multiparas
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showed higher average anxiety scores than the primiparas in all phases of labor, as follows:
latent phase (primiparas: M = 2.91, SD = 2.12; multiparas: M = 5.87, SD = 1.12; t = −3.59,
p = 0.002), early active phase (primiparas: M = 4.09, SD = 2.47; multiparas: M = 7.00,
SD = 1.07; t = −3.11, p = 0.006), and late active phase (primiparas: M = 5.00, SD = 2.65;
multiparas: M = 8.25, SD = 1.67; t = −3.05, p = 0.007). Again, as shown in Figure 3, with the
progress of labor, anxiety increased in all participants, but the increase was milder in the
experimental group than in the control group.
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Table 3. Comparisons between experimental and control groups on anxiety measured with VAS-A
during the stages of labor.

Experimental Group (n = 44)
M (SD)

Control Group (n = 44)
M (SD) t 95% CI d

Latent phase 3.10 (2.13) 5.33 (1.94) −2.38 * −4.21, −0.25 1.09
Early active phase 4.10 (2.68) 6.67 (1.22) −2.63 * −4.63, −0.50 1.23
Late active phase 5.00 (3.02) 7.89 (1.45) −2.61 * −5.23, −0.55 1.22

Notes: VAS-A = Visual Analogue Scale for Anxiety; M = mean; SD = standard deviation; t = Student’s t-test;
CI = confidence intervals; d = Cohen’s d. * p < 0.05.
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Finally, with regard to state anxiety assessed through the STAI-Y, it clearly emerged that
the average anxiety scores measured before labor did not differ between the experimental

87



Healthcare 2022, 10, 366

and control groups, while differed significantly after childbirth, indicating that neroli oil
aromatherapy had a positive effect on anxiety (Table 4).

Table 4. Comparisons between experimental and control groups on anxiety measured with STAI-Y
before and after the childbirth.

Experimental Group (n = 44)
M (SD)

Control Group (n = 44)
M (SD) t 95% CI d

Before the childbirth 2.07 (0.15) 2.08 (0.18) −0.04 −0.16, 0.16 1.09
After the childbirth 2.01 (0.06) 2.32 (0.19) −4.69 *** −4.44, −0.17 1.23

Notes: STAI-Y = State–Trait Anxiety Inventory Form Y; M = mean; SD = standard deviation; t = Student’s t-test;
CI = confidence intervals; d = Cohen’s d. *** p < 0.001.

4. Discussion

The current randomized controlled study was aimed at evaluating the effectiveness
of neroli essential oil aromatherapy in relieving anxiety and perceived pain in women in
labor. Results showed that neroli oil aromatherapy significantly and positively impacts
women’s experience of perceived pain and anxiety during labor, representing a further
confirmation of the effectiveness of non-pharmacological methods in making the childbirth
a less stressful experience.

Specifically, our findings showed that neroli oil reduced women’s perception of pain
and anxiety, which appeared less intense than in the women that did not receive aro-
matherapy treatment. Specifically, as the labor progressed, pain and anxiety increased in
all participants, but the increase was milder in the experimental group when compared
to the control group. Furthermore, since the average anxiety and perceived pain scores
measured before labor did not differ between the experimental and control groups, while
differed significantly after childbirth, we can conclude that neroli oil aromatherapy had a
positive effect on anxiety and perceived pain. These findings confirm the results obtained
in previous studies using other essential oils [16,28,38,39]. For instance, the use of essential
oils in aromatherapy, thanks to their validated analgesic, anti-inflammatory, calming, and
relaxing effects, has been proven to alleviate physical and emotional disorders in cancer
patients [40]. This makes it reasonable to infer that aromatherapy represents a helpful
alternative method for anxiety and pain control [41–43].

A second finding showed that the mean anxiety scores were higher in the multiparas
than in the primiparas in all stages of labor. This might be explained by taking into
account the role that previous experience might play in pregnant women’s experience [44].
Provided that childbirth is a physically painful experience, we might hypothesize that
having already gone through labor can be a predisposing factor for greater expectations
of perceived pain, therefore explaining the differences in perceived anxiety in the two
groups (i.e., primiparas vs. multiparas). However, this is a speculative and hypothetical
explanation, as other studies have shown that primiparas experience more anxiety than
multiparas during labor [44–47]. Thus, future studies should collect data about the quality
of previous childbirth experiences in multiparas and assess whether negative experiences
can affect anxiety during labor.

Findings should be read in light of some limitations. First, this study assessed only
one mode of aromatherapy and one essential oil, and did not compare different techniques
of aromatherapy administration or other essential oils. Future research should replicate this
study assessing whether other techniques of aromatherapy and other essential oils are more
or less effective than that used in this study. Second, the stressful condition under which
participants had to answer the questionnaires may have confounded their responses to the
pain and anxiety assessment. However, we tried to overcome this intrinsic limitation by
administering not stressful and easy to use questionnaires (i.e., VAS and VAS-A). Third, we
did not collect information about previous childbirth experiences or any other experience
(e.g., previous negative medical experiences) that could have affected anxiety.
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Despite these limitations, the findings obtained in the current study point to the
fact that available non-pharmacological remedies such as aromatherapy are effective in
relieving pain and anxiety in women during the most difficult phase of pregnancy, that is,
labor and childbirth [48]. They also represent a viable alternative to a strict medicalization
of labor [49], providing midwifes and Ob/Gyns with natural methods that can be easily
used [10]. The relevance of our results also consists in the fact that when pain and anxiety
are less severe, labor progresses more easily and with less difficulties. Therefore, neroli
oil can and should be used as an alternative tool to relieve anxiety and perceived pain in
women during all stages of labor.

5. Conclusions

Neroli oil aromatherapy during labor significantly impacts women’s experience of
perceived pain and anxiety, which seem to be reduced in their severity during all stages of
labor. Since neroli oil is a non-pharmacological remedy, which is efficacious in relieving
perceived pain and anxiety in women during labor and childbirth, it represents an extremely
useful alternative to pharmacological drugs. In fact, neroli oil aids in the progress of labor
by decreasing perceived pain and anxiety, thus rendering labor and childbirth easier and
less problematic.
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Abstract: We aimed to compare the effectiveness of some different acupuncture modalities on
motor function using the unified Parkinson disease rating scale (UPDRS)-III scores of idiopathic
Parkinson’s disease (PD) via pairwise and network meta-analyses (NMA) of randomized controlled
trials (RCTs). The Cochrane risk of bias assessment tool was used to assess the methodological quality
of the included RCTs. A frequentist approach-based random effect model NMA was performed.
Seventeen RCTs with 1071 participants were included. The five following modalities were identified:
combination of conventional medication (levodopa) with (1) electroacupuncture (ELEC), (2) manual
acupuncture (MANU), (3) bee venom acupuncture (BEEV), (4) sham acupuncture (SHAM), and
(5) conventional medication alone (CONV). In NMA on UPDRS-III, BEEV was the best modality
compared to CONV (mean difference [MD]) −7.37, 95% confidence interval [−11.97, −2.77]). The
comparative ranking assessed through NMA was suggested to be BEEV, MANU, ELEC, SHAM,
and CONV. Regarding daily activity assessment (UPDRS-II), the magnitude of effectiveness was in
the order of BEEV, ELEC, MANU, SHAM, and CONV. Combination treatment with BEEV (MANU
or ELEC) and CONV can be recommended to improve motor function in PD patients. Due to the
limited number of included RCTs, further NMA with more rigorous RCTs are warranted.

Keywords: network meta-analysis; meta-analysis; Parkinson’s disease; motor symptom; systematic
review; acupuncture

1. Introduction

Parkinson’s disease (PD) is a degenerative neurological disorder associated with
dopaminergic cell loss in the substantia nigra and other brain structures characterized by
several movement symptoms, such as tremor, rigidity, tremor at rest, and postural insta-
bility [1]. PD is the second most common neurodegenerative disorder after Alzheimer’s
dementia. The prevalence of PD is increasing faster than in other neurological diseases [1,2].
The prevalence increases with age, and in most cases, the cause is unknown [3,4]. Ap-
proximately 6.1 million people worldwide were diagnosed with PD in 2016, which is
more than double that of 1990 [5]. The movement symptoms of PD are managed using a
combination of conventional medications, such as levodopa, carbidopa, dopamine agonists,
and monoamine oxidase B inhibitors [5]. On the other hand, if levodopa is administered
for a long period, treatment may not be continued due to side effects, such as the on-off
phenomenon [6]. Levodopa-induced dyskinesia also impairs the quality of life of patients
with PD, making effective treatment difficult [7]. In a previous study, more than 40% of
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patients with PD experienced wear-off and levodopa-induced dyskinesia, which lowered
drug adherence [8]. If conventional drugs are ineffective, several surgical strategies, such
as deep brain stimulation (DBS) or radiofrequency ablation, could be considered [9]. How-
ever, there are a number of complications associated with a surgical approach, and patient
expectations after surgery are sometimes not fulfilled [10]. In addition, as the disease pro-
gresses, the burden on caregivers increases because of frequent nursing home visits, longer
hospital stays, and higher rates of emergency room visitation [11]. Therefore, in addition to
conventional management, alternative therapeutic options are needed to manage various
symptoms considering the characteristics of PD, which has a long disease duration.

Recently, various complementary and integrative medicine (CIM) therapies, such as
acupuncture, herbal medicine, qi-gong, massage, yoga, meditation, and music therapy,
have been widely utilized in clinical practice for PD symptom management [12]. Acupunc-
ture is one of the most commonly used CIM interventions for the management of patients
with PD [13]. In previous studies, acupuncture improved motor symptoms, non-motor
symptoms, quality of life, and disease progression, and decreased the adverse events
and dosage of anti-parkinsonian medication [13]. Several clinical studies and systematic
reviews have shown the effects of various types of acupuncture treatment combined with
conventional medication on motor symptom improvement using the unified PD rating
scale (UPDRS) [14–17].

However, it is unknown which type of acupuncture treatment is the preferred option
because the acupuncture treatment applied in each study is different. Most clinical research
and systematic reviews have compared two interventions at a time. Multiple intervention
comparison research designs are not common. However, in clinical practice, physicians are
curious about which treatment is more effective among the various widely used treatments.
However, in terms of time and cost, it is difficult to conduct direct comparative (head-
to-head) studies on various acupuncture treatments, and the need to compare multiple
interventions at a time is increasing. Nowadays, a novel methodology named ‘network
meta-analysis (NMA)’ is used to simultaneously estimate the relative effect of various
interventions [18,19]. NMA results help stakeholders to make decisions by providing a
combined quantitative effect size acquired from direct and indirect comparisons of different
interventions [20].

This study aimed to compare the effect on movement symptom improvement in
patients with PD about several acupuncture types combined with conventional medica-
tion (CM), such as manual acupuncture (MA), electroacupuncture (EA), and bee venom
acupuncture (BVA), compared with placebo acupuncture or conventional medication only.
We adopted conventional systematic review, pairwise meta-analysis (PMA), and NMA
methodology to compare the effect size of various acupuncture types to help with decision
making regarding the management of patients with PD.

2. Materials and Methods

We followed the preferred reporting items for systematic reviews and meta-analyses
for network meta-analysis checklist (PRISMA-NMA) [21]. This review protocol was regis-
tered with the Open Science Framework on 7 August 2021 (https://osf.io/q8n7z/).

2.1. Search Strategy

Eligible studies were systematically searched from their inception to June 2021 using
Medline (via PubMed), Cochrane Library, Embase (via Elsevier), China National Knowl-
edge Infrastructure, Korea Citation Index (KCI), NDSL, Research Information Sharing
Service, and Oriental Medicine Advanced Searching Integrated System. A mixture of free
words and medical subject headings were used for PD and acupuncture. There were no
language restrictions. The search strategy in Medline (via PubMed) is as follows:
#1 parkinson disease [Mesh] OR parkinson disease OR Idiopathic Parkinson’s Disease
OR Lewy Body Parkinson’s Disease OR Parkinson’s Disease, Idiopathic OR Parkinson’s
Disease, Lewy Body OR Parkinson Disease, Idiopathic OR Parkinson’s Disease OR Idio-
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pathic Parkinson Disease OR Lewy Body Parkinson Disease OR Primary Parkinsonism OR
Parkinsonism, Primary OR Paralysis Agitans.
#2 acupuncture [Mesh] OR Acupuncture OR Pharmacopuncture OR Acupuncture Treat-
ment OR Acupuncture Treatments OR Treatment, Acupuncture OR Therapy, Acupuncture
OR Pharmacoacupuncture Treatment OR Treatment, Pharmacoacupuncture OR Pharma-
coacupuncture Therapy OR Therapy, Pharmacoacupuncture OR Acupotomy OR Acupo-
tomies OR Electroacupuncture OR Bee Venoms OR Venoms, Bee OR Bee Venom OR Venom,
Bee OR Apis Venoms OR Venoms, Apis OR Apitoxin OR Honeybee Venoms OR Venoms,
Honeybee OR Honeybee Venom OR Venom, Honeybee OR Fire needle therapy OR Fire
acupuncture.
#3 #1 AND #2: A detailed explanation of the search terms used in each database is provided
in Supplementary Materials Digital Content 1.

2.2. Eligible Criteria
2.2.1. Type of Studies

Only randomized controlled clinical trials (RCTs) were included. We did not include
cluster randomized clinical trials. Other study designs, such as animal studies, uncontrolled
tests, or case reports, were excluded. Multi-armed trials (≥ three arms) were included if
they did not violate the eligibility criteria.

2.2.2. Type of Participants

Patients diagnosed with idiopathic PD were included without limitation of age, sex,
race, severity, or duration of disease. Patients other than those with idiopathic PD, such as
Parkinson’s syndrome, were excluded.

2.2.3. Type of Intervention Used in the Experimental and Control Groups

The experimental group intervention consisted of different types of acupuncture treat-
ment combined with CM. In the control group, we selected L-dopa, which has been an
effective gold standard dopamine-based medication for movement symptom management
for approximately 60 years, as an essential medication for the control group (CM) [22,23].
Studies were included if the combination of L-dopa and other drugs was equally applied
to the acupuncture and control groups. However, studies in which treatment medication
therapy was performed only with other drugs without L-dopa were excluded. Acupunc-
ture treatments included electroacupuncture (EA), MA, or BVA. We excluded combined
acupuncture treatments, such as EA + BVA or MA + BVA, to evaluate the therapeutic
effect of each acupuncture intervention type. The intervention in the control group was
defined as CM therapy alone or CM + sham acupuncture treatment. We did not restrict the
duration, dosage, or frequency of treatment.

2.2.4. Type of Outcome Measure

The primary outcome of our study was the motor function of patients with PD evalu-
ated using the UPDRS-III scale [24]. The secondary outcomes were daily life activity scores
using the UPDRS-II [24]. The Movement Disorder Society UPDRS (MDS-UPDRS) was
excluded because it is different from UPDRS [25]. The timing of the outcome assessment
was selected immediately after the end of the acupuncture treatment session. Data acquired
during the follow-up assessment were not considered.

2.3. Study Selection and Data Extraction

Two reviewers (M.K. and J.L.) independently conducted the study selection and data
extraction.

Disagreement between the two researchers was resolved by discussion with a third
independent reviewer (M.J.). Duplicate publications, patients diagnosed with Parkinsonism
syndrome, and cases in combination with other treatments were excluded. A standardized
data collection form developed during the pilot process using Excel was utilized during
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the data extraction process. The extracted items were as follows: sample size and the
number of dropouts, first author, year of publication, location, age, sex, disease severity,
disease duration, treatment intervention, control group intervention, treatment period, and
outcome variables. We contacted the corresponding author to acquire sufficient data if
there was insufficient information in the published article via e-mail. EndNote X9 (EndNote
version X9, Thomson Reuters, CA, USA) was used for article selection and management.

2.4. Risk of Bias Assessment

Two independent researchers (J.L., M.K.) used the Cochrane risk of bias assessment
tool to evaluate the quality of the research methods of the included studies [26]. Random
sequence generation; allocation concealment; blinding of participants, personnel, and
outcome assessors; incomplete outcome data; selective outcome reporting; and other
sources of bias were graded as low, unclear, and high. Disagreement between the two
researchers was resolved by discussion with a third independent reviewer (M.J.). Review
Manager (RevMan) version 5.4 software was used to illustrate the risk of bias.

2.5. PMA

In the PMA, we conducted a conventional direct comparison of the two study arms.
Data synthesis was performed using the Review Manager (RevMan) ([Computer program].
Version 5.4, The Cochrane Collaboration, 2020). The random effect model was adopted
because it was judged that there was heterogeneity due to differences in the study design,
such as baseline characteristics, number of interventions, and methods among the included
studies. The mean difference (MD) for the continuous variables and 95% confidence
interval (CI) were used to assess the effect size of the intervention on UPDRS-III and II.
Heterogeneity was determined by both the chi-square (χ2) test and Higgins’ I2 statistic.
The heterogeneity interpretation based on the I2 statistic is considered not to be important
(0 to 40%), moderate heterogeneity (30% to 60%), substantial heterogeneity (50% to 90%),
and considerable heterogeneity (75% to 100%) [27]. A p-value of ≤0.1 was considered to
indicate significant heterogeneity [28].

2.6. NMA
2.6.1. Assumptions of the NMA

The frequentist model was utilized for the NMA, combining direct and indirect ev-
idence using R version 4.1.0 (A language and environment for statistical computing. R
Foundation for Statistical Computing, Vienna, Austria)) using the Netmeta package [29].
There are several assumptions for NMA, such as connectivity, homogeneity, transitivity,
and consistency [30]. Connectivity was visually verified by connecting each network
node with a line using a network plot. Homogeneity was assessed using the Cochrane
Q statistic or the I2 score. In our study, a random effect model was applied, as it was
judged that there was heterogeneity between studies due to differences in study design
or interventions [30,31]. When evaluating transitivity, it is necessary to explore the dis-
tribution of effect modifiers and determine their effects on the effect size. In our study,
we qualitatively compared the sample size, age, sex, disease duration, severity, treatment
dosage, and period for transitivity assessment [30]. Consistency is a quantitative statistical
evaluation of transitivity. Consistency was statistically evaluated using the net-splitting
method [32].

2.6.2. Statistical Assessment

The network forest plot presented with MD and 95% CI of each intervention was used
to rank each treatment strategy for visual and statistical verification. The P-score was also
used to rank treatment, which assesses certainty that a specific intervention is better than
competing inventions. The P-score is nearly identical to the numerical values of SUCRA in
the Bayesian model NMA [33]. For the consistency assumption, we checked both global
(network level) and local approaches (particular contrast of intervention level) [21]. In the
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global approach, we used the ‘decomp.design’ function of R software to assess consistency
under the assumption of a full design-by-treatment interaction random effect model [34].
Q statistics were used to assess inconsistency in the global approach. If the p-value for the
Q statistics was below 0.05, it was assumed that significant inconsistency (disagreement)
existed in the global network. In the local approach, we adopted the net-splitting method
to split the network estimation of the effect size on each intervention into direct and
indirect evidence using the Facenetsplit function of R software. It calculates the difference
between direct and indirect estimates and assesses whether the difference is statistically
significant [34]. Net-split plots were also provided for visual inspection of inconsistencies
between direct and indirect comparisons. If the p-value for the net-split analysis was below
0.05, it was assumed that significant inconsistency (disagreement) existed in a specific
local loop, which indicates a considerable difference between indirect and direct effect
size estimation. If there were significant disagreements in the local or global approach,
we conducted a sensitivity analysis by sequentially excluding studies one by one. If we
identified which studies were inconsistent, we excluded studies from the NMA. A net
league table is also presented. The upper right triangle presents the effect size estimated by
only direct comparison, which is similar to the pairwise comparison. As direct comparison
does not exist in all treatment comparisons, there are several blanks in the upper triangle.
The lower left triangle provides a pooled estimation of the direct and indirect comparisons
of the effect size.

2.6.3. Sensitivity Analysis

NMA was performed by sequentially removing each study one by one to confirm
whether a specific study excessively affected the overall result. The results were vi-
sually and statistically checked to determine whether the results were consistent with
the overall trend.

2.7. Publication Bias

We used a conventional funnel plot for visual inspection of the publication bias. We
also used Egger’s test to statistically assess publication bias [35]. If the p-value for Egger’s
test was greater than 0.05, it indicated no evidence of publication bias.

3. Results
3.1. Characteristics of the Included Studies and Network Geometry

A total of 2505 articles were screened from eight databases. After careful review of the
title and abstract, 17 articles were finally included (Figure 1). In 17 RCTs, 1071 participants
were included. A list of the 28 studies excluded after reviewing the full text is provided in
Supplementary Materials Digital Content 2. Eight articles were written in English [36–43],
one article was written in Japanese [44], two in Korean [15,45], and six articles were written
in Chinese [14,46–50]. Detailed characteristics of the included studies including publication
year, first author, country, sample size (initial and final), age, sex, disease severity, disease
duration, CM dosage (mg/day), treatment and control group intervention, and treatment
period are described in Table 1.

Five types of arms were identified: (1) manual acupuncture + conventional drug (MANU),
(2) electroacupuncture + conventional drug (ELEC), (3) BVA + conventional drug (BEEV), (4)
sham acupuncture + conventional drug (SHAM), and (5) conventional drug alone (CONV).
Fifteen RCTs had two armed designs, and only two RCTs had three armed designs (one
RCT included MANU vs. SHAM vs. CONV [38], and one RCT included BEEV vs. MANU
vs. CONV [41]). Seven trials included the ELEC arm, nine trials included the MANU arm,
and two included the BEEV arm. Therefore, a total of 18 comparisons (36 treatment arms)
were included in the 17 RCTs. Six RCTs compared ELEC vs. CONV [14,40,42,46,48,49]; five
RCTs compared MANU vs. CONV [38,41,44,47,50]; one RCT compared ELEV vs. SHAM [36];
five RCTs compared MANU vs. SHAM [15,37,38,43,45]; and one RCT compared BEEV vs.
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SHAM [39]. Detailed descriptions of each intervention, including the acupuncture point,
needle stimulation, retention time, treatment duration, and frequency, are described in Table 2.

1 
 

 

Figure 1. PRISMA flow diagram.

3.2. Risk of Bias of the Included Studies

In random sequence generation, five studies were graded as unclear [36,40,46,48,49].
In allocation concealment, 10 studies were graded as unclear [14,15,36,40,44–46,48–50].
Nine studies were graded as high in blinding of participants because several articles were
add-on study designs that cannot blind participants [14,38,41–43,46,48–50]. Furthermore,
four studies were graded as unclear. In the blinding of outcome assessment, 11 studies were
graded as unclear [14,15,39,43–50]. In incomplete outcome data, two studies were graded as
unclear [15,44]. Six studies were graded as high as the DR was more than 10% [36–39,41,45].
One study was graded as high in selective reporting because it did not report the outcome
variables previously described in the protocol [36]. Detailed visualization of each study
with the risk of bias graph is presented in Supplementary Materials Digital Content 3.

98



Healthcare 2021, 9, 1502
Ta

bl
e

1.
C

ha
ra

ct
er

is
ti

cs
of

th
e

in
cl

ud
ed

st
ud

ie
s.

Fi
rs

tA
ut

ho
r,

Ye
ar

(L
oc

at
io

n)

Sa
m

pl
e

Si
ze

(A
:B

)
(I

ni
ti

al
→

Fi
na

l)

A
ge

(Y
ea

r)
,

M
ea

n
±

SD
Se

x
(M

:F
)

D
is

ea
se

Se
ve

ri
ty

:H
-Y

St
ag

e

D
is

ea
se

D
ur

at
io

n
(Y

ea
r)

(A
)T

re
at

m
en

t
In

te
rv

en
ti

on
(C

on
ve

nt
io

na
l

D
ru

g
T

he
ra

py
D

os
ag

e,
m

g/
d)

(B
)C

on
tr

ol
In

te
rv

en
ti

on
(C

on
ve

nt
io

na
l

D
ru

g
T

he
ra

py
D

os
ag

e,
m

g/
da

y)

Tr
ea

tm
en

t/
Fo

ll
ow

-
U

p
Pe

ri
od

(W
ee

k)

El
ec

tr
oa

cu
pu

nc
tu

re
+

C
on

ve
nt

io
na

ld
ru

g
th

er
ap

y

C
he

n
20

12
[1

4]
(C

hi
na

)
30

:3
0

→
30

:3
0

(A
)6

5.
60
±

3.
79

(B
)6

1.
93
±

3.
67

(A
)1

9:
11

(B
)1

7:
13

(A
)2

.1
8
±

0.
26

(B
)2

.0
4
±

0.
30

(A
)5

.4
0
±

1.
75

(B
)6

.4
0
±

2.
15

EL
EC

(4
32
±

13
9)

C
O

N
V

(4
35
±

15
4)

6/
N

on
e

G
u

20
13

[4
8]

(C
hi

na
)

23
:2

5
→

23
:2

5
(A

)6
6
±

8
(B

)7
0
±

8
(A

)1
0:

13
(B

)1
5:

10
N

R
(A

)4
.4

4
±

3.
32

(B
)4

.5
6
±

3.
11

EL
EC

(2
50

)
C

O
N

V
(2

50
)

12
/N

on
e

H
ua

ng
20

09
[4

6]
(C

hi
na

)

15
:1

5
→

15
:1

5
(A

)6
5.

60
±

3.
78

(B
)6

0.
80
±

3.
63

(A
)8

:7
(B

)6
:9

(A
)2

.1
8
±

0.
26

(B
)2

.0
4
±

0.
30

(A
)5

.4
0
±

1.
75

(B
)6

.4
±

2.
14

EL
EC

(3
75
−

75
0)

C
O

N
V

(3
75
−

75
0)

5/
N

on
e

Le
i2

01
6

[3
6]

(U
SA

)
10

:5
→

10
:5

(A
)6

9.
8
±

4.
5

(B
)7

1.
0
±

11
.7

(A
)6

:4
(B

)2
:3

(A
)3

.0
±

1.
0

(B
)2

.9
±

0.
7

(A
)6

.2
±

5.
9

(B
)5

.2
±

4.
7

EL
EC

(6
14
±

38
1)

SH
A

M
(3

24
±

29
5)

3/
N

on
e

Li
u

20
16

[4
9]

(C
hi

na
)

39
:3

5
→

39
:3

5
(A

)6
5.

65
±

4.
15

(B
)6

5.
59
±

4.
18

(A
)2

1:
18

(B
)1

9:
16

N
R

(A
)4

.4
1
±

2.
01

(B
)4

.3
3
±

2.
04

EL
EC

(N
R

)
C

O
N

V
(N

R
)

12
/N

on
e

W
an

g
20

15
[4

0]
(C

hi
na

)

30
:2

0
→

28
:2

0
(A

)6
2.

1
±

8.
7

(B
)5

9.
1
±

12
.4

(A
)1

3:
15

(B
)9

:1
1

(A
)2

.0
±

0.
7

(B
)2

.0
±

0.
8

(A
)2

.9
±

2.
9

(B
)2

.7
±

2.
3

EL
EC

(1
04

.1
±

25
3.

2)
C

O
N

V
(1

60
.6
±

26
0.

0)
Tw

o
m

on
th

s/
N

on
e

X
u

20
20

[4
2]

(C
hi

na
)

38
:3

8
→

33
:3

7

(A
)6

1.
73
±

10
.2

8
(B

)6
1.

95
±

9.
77

(A
)1

5:
18

(B
)2

1:
16

St
ag

e
1

(A
)9

(B
)8

St
ag

e
1.

5
(A

)4
(B

)
12

St
ag

e
2

(A
)5

(B
)6

St
ag

e
2.

5
(A

)9
(B

)5
St

ag
e

3
(A

)4
(B

)4
St

ag
e

4
(A

)2
(B

)2

(A
)3

.5
2
±

2.
78

(B
)3

.2
6
±

2.
32

EL
EC

(1
87

.5
−

37
5)

C
O

N
V

(1
87

.5
−

37
5)

8/
4

M
A

+
C

on
ve

nt
io

na
ld

ru
g

th
er

ap
y

Ju
ng

20
06

[1
5]

(K
or

ea
)

N
R

→
16

:2
1

(A
)5

9.
69
±

9.
6

(B
)6

1.
00
±

9.
7

(A
)1

1:
5

(B
)1

0:
11

N
R

(A
)5

.6
6
±

4.
23

(B
)6

.0
7
±

4.
82

M
A

N
U

(N
R

)
SH

A
M

(N
R

)
4/

N
on

e

K
lu

ge
r

20
16

[4
3]

(U
SA

)

47
:4

7
→

47
:4

7
(A

)6
4.

4
±

10
.3

(B
)6

3.
0
±

13
.0

(A
)3

0:
17

(B
)2

9:
18

St
ag

e
1

(A
)4

(B
)2

St
ag

e
1.

5
(A

)6
(B

)3
St

ag
e

2
(A

)1
1

(B
)1

7
St

ag
e

2.
5

(A
)1

8
(B

)
12

St
ag

e
3

(A
)6

(B
)1

0
St

ag
e

4
(A

)0
(B

)4

N
R

M
A

N
U

(5
58

.9
±

37
9.

3)
SH

A
M

(6
28

.6
±

48
2.

9)
6/

N
on

e

99



Healthcare 2021, 9, 1502

Ta
bl

e
1.

C
on

t.

Fi
rs

tA
ut

ho
r,

Ye
ar

(L
oc

at
io

n)

Sa
m

pl
e

Si
ze

(A
:B

)
(I

ni
ti

al
→

Fi
na

l)

A
ge

(Y
ea

r)
,

M
ea

n
±

SD
Se

x
(M

:F
)

D
is

ea
se

Se
ve

ri
ty

:H
-Y

St
ag

e

D
is

ea
se

D
ur

at
io

n
(Y

ea
r)

(A
)T

re
at

m
en

t
In

te
rv

en
ti

on
(C

on
ve

nt
io

na
l

D
ru

g
T

he
ra

py
D

os
ag

e,
m

g/
d)

(B
)C

on
tr

ol
In

te
rv

en
ti

on
(C

on
ve

nt
io

na
l

D
ru

g
T

he
ra

py
D

os
ag

e,
m

g/
da

y)

Tr
ea

tm
en

t/
Fo

ll
ow

-
U

p
Pe

ri
od

(W
ee

k)

K
on

g
20

17
[3

7]
(S

in
ga

po
re

)

20
:2

0
→

19
:1

7
(A

)6
6.

4
±

6.
5

(B
)6

2.
9
±

9.
7

(A
)6

:1
4

(B
)7

:1
3

N
R

(A
)8

7.
2
±

53
.2

(B
)5

0.
1
±

26
.4

M
A

N
U

(6
37

.8
±

39
4.

3)
SH

A
M

(5
92

.6
±

30
3.

1)
5/

4

Li
20

18
[3

8]
(C

hi
na

)
14

:1
3:

14
→

14
:1

2:
11

(A
)6

2.
17
±

7.
66

(B
)6

5.
79
±

6.
07

(C
)6

2.
85
±

5.
00

(A
)9

:3
(B

)8
:6

(C
)7

:6
N

R
N

R
(A

)M
A

N
U

(3
67

.8
6
±

14
6.

24
)

(B
)S

H
A

M
(3

38
.4

6
±

11
2.

09
)

(C
)C

O
N

V
(3

45
.8

3
±

17
3.

81
)

12
/N

on
e

Lu
20

20
[5

0]
(C

hi
na

)
20

:2
0

→
20

:2
0

(A
)6

6.
50
±

8.
81

(B
)6

5.
90
±

8.
92

(A
)1

0:
10

(B
)1

2:
8

N
R

(A
)1

5.
10
±

1.
72

(B
)1

5.
25
±

2.
04

M
A

N
U

(2
50

)
C

O
N

V
(2

50
)

4/
N

on
e

M
iz

us
hi

m
a

20
11

[4
4]

(J
ap

an
)

N
R

→
10

3:
95

(A
)6

3.
9
±

8.
2

(B
)6

4.
7
±

9.
8

(A
)4

5:
58

(B
)5

0:
45

N
R

(A
)1

.6
±

0.
6

(B
)1

.8
±

1.
2

M
A

N
U

(1
86

.0
±

13
4.

0)
C

O
N

V
(2

51
.0
±

17
2.

8)
Fi

ve
ye

ar
s/

5
ye

ar
s

Pa
rk

20
07

[4
5]

(K
or

ea
)

N
R

→
21

:1
3

(A
)6

0.
00
±

9.
0

(B
)6

1.
26
±

9.
81

(A
)1

2:
9

(B
)2

:1
1

(A
)1

.7
61

9
±

0.
95

(B
)1

.8
84

6
±

0.
68

(A
)5

.6
3
±

5.
29

(B
)5

.8
4
±

3.
3

M
A

N
U

(N
R

)
SH

A
M

(N
R

)
4/

N
on

e

R
en

20
11

[4
7]

(C
hi

na
)

90
:9

0
→

90
:9

0
(A

)5
9.

1
±

12
.1

(B
)5

8.
2
±

11
.9

(A
)5

2:
38

(B
)4

9:
41

N
R

(A
)1

.8
±

0.
3

(B
)1

.9
±

0.
4

M
A

N
U

(7
50

)
C

O
N

V
(7

50
)

30
da

ys
/N

on
e

BV
A

+
C

on
ve

nt
io

na
ld

ru
g

th
er

ap
y

C
ho

20
12

[4
1]

(K
or

ea
)

18
:1

7:
14
→

13
:1

3:
9

(A
)5

7.
0

(B
)5

5.
0

(C
)5

7.
0

(A
)5

:8
(B

)
5:

8
(C

)3
:6

N
R

(A
)5

.0
(B

)6
.0

(C
)5

.0

(A
)B

EE
V

(N
R

)
(B

)M
A

N
U

(N
R

)
(C

)C
O

N
V

(N
R

)
8/

N
on

e

H
ar

tm
an

n
20

16
[3

9]
(F

ra
nc

e)

20
:2

0
→

15
:2

0
(A

)6
0.

3
±

15
(B

)6
3.

3
±

8
(A

)8
:1

2
(B

)1
2:

8

St
ag

e
2

(A
)6

(B
)7

St
ag

e
2.

5(
A

)1
4

(B
)

11
St

ag
e

3
(A

)0
(B

)2

(A
)6

.2
±

5
(B

)6
.3
±

5.
1

BE
EV

(3
91
→

64
±

12
7)

Ba
se

lin
e

m
ed

ia
n→

R
es

ul
t

m
ea

n,
SD

SH
A

M
(5

12
→

98
±

15
6)

Ba
se

lin
e

m
ed

ia
n→

R
es

ul
t

m
ea

n,
SD

11
m

on
th

s

(A
)T

re
at

m
en

ti
nt

er
ve

nt
io

n;
(B

)C
on

tr
ol

in
te

rv
en

ti
on

(i
n

2
ar

m
d

es
ig

n)
;(

C
)C

on
tr

ol
in

te
rv

en
ti

on
in

3
ar

m
d

es
ig

n;
SD

,s
ta

nd
ar

d
d

ev
ia

ti
on

;H
-Y

st
ag

e,
H

oe
hn

an
d

Ya
hr

st
ag

e;
N

R
,n

ot
re

po
rt

ed
.I

nt
er

ve
nt

io
n:

E
L

E
C

,e
le

ct
ro

ac
up

un
ct

ur
e

+
co

nv
en

ti
on

al
d

ru
g

th
er

ap
y;

SH
A

M
,s

ha
m

ac
up

un
ct

ur
e

+
co

nv
en

ti
on

al
d

ru
g

th
er

ap
y;

M
A

N
U

,m
an

ua
la

cu
pu

nc
tu

re
+

co
nv

en
ti

on
al

dr
ug

th
er

ap
y;

C
O

N
V,

si
ng

le
co

nv
en

tio
na

ld
ru

g
th

er
ap

y;
BE

EV
,b

ee
-v

en
om

ac
up

un
ct

ur
e

+
co

nv
en

tio
na

ld
ru

g
th

er
ap

y.
O

ut
co

m
es

)U
PD

R
S:

U
ni

fie
d

PD
ra

tin
g

sc
al

e;
A

E:
R

at
e

of
th

e
nu

m
be

r
of

pa
rt

ic
ip

an
ts

w
it

h
ad

ve
rs

e
ev

en
ts

be
tw

ee
n

gr
ou

ps
;D

R
,d

ro
po

ut
ra

te
.L

i2
01

8:
M

A
N

U
vs

.S
H

A
M

vs
.C

O
N

V
;C

ho
20

12
:B

EE
V

vs
.M

A
N

U
vs

.C
O

N
V.

100



Healthcare 2021, 9, 1502

Ta
bl

e
2.

D
et

ai
le

d
de

sc
ri

pt
io

n
of

th
e

ac
up

un
ct

ur
e

tr
ea

tm
en

t.

Fi
rs

tA
ut

ho
r,

Ye
ar

(L
oc

at
io

n)
A

cu
pu

nc
tu

re
Po

in
t

D
ep

th
of

In
se

rt
io

n
N

ee
dl

e
St

im
ul

at
io

n,
El

ec
tr

ic
al

St
im

ul
at

io
n

N
ee

dl
e

R
et

en
ti

on
Ti

m
e

Tr
ea

tm
en

t
Fr

eq
ue

nc
y,

To
ta

lN
um

be
r

of
Tr

ea
tm

en
tS

es
si

on

D
ur

at
io

n
of

Tr
ea

tm
en

t
Se

ss
io

ns

El
ec

tr
oa

cu
pu

nc
tu

re
+

C
on

ve
nt

io
na

ld
ru

g
th

er
ap

y

C
he

n
20

12
[1

4]
(C

hi
na

)
G

V
20

,E
X

-H
N

1,
EX

-H
N

3
N

R
2

H
z

fr
eq

ue
nc

y
1

h
3

ti
m

es
a

w
ee

k,
18

to
ta

ls
es

si
on

s
6

w
ee

ks

G
u

20
13

[4
8]

(C
hi

na
)

Bi
la

te
ra

la
nt

er
io

r
pa

ri
et

al
-t

em
po

ra
l

ob
liq

ue
lin

es
(m

ot
or

ar
ea

s)
G

B2
0,

LI
11

,L
I4

,L
R

3,
K

I3
,G

B3
4

N
R

2
H

z
fr

eq
ue

nc
y,

Th
e

st
re

ng
th

th
e

pa
ti

en
tc

an
to

le
ra

te
20

m
in

3
ti

m
es

a
w

ee
k,

36
to

ta
ls

es
si

on
s

12
w

ee
ks

H
ua

ng
20

09
[4

6]
(C

hi
na

)
M

S6
,M

S4
,M

S8
,M

S9
,M

S1
4

N
R

C
on

ti
nu

ou
s

w
av

es
,1

00
H

z
fr

eq
ue

nc
y,

2−
4

m
A

30
m

in
6

ti
m

es
a

w
ee

k,
30

to
ta

ls
es

si
on

s
5

w
ee

ks

Le
i2

01
6

[3
6]

(U
SA

)

Fo
ot

m
ot

or
se

ns
or

y
ar

ea
,b

al
an

ce
ar

ea
,G

V
20

,G
V

14
,L

I4
,S

T3
6,

G
B3

4,
BL

40
,S

P6
,K

I3
,L

R
3

N
R

A
m

pl
it

ud
e

(i
nt

en
si

ty
)3

.5
an

d
4.

5,
Fr

eq
ue

nc
y

10
0

H
z

or
4

H
z

30
m

in
O

nc
e

a
w

ee
k,

3
to

ta
ls

es
si

on
s

3
w

ee
ks

Li
u

20
16

[4
9]

(C
hi

na
)

A
nt

er
io

r
pa

ri
et

al
an

d
te

m
po

ra
l

ob
liq

ue
lin

es
(m

ot
or

ar
ea

s)
on

bo
th

si
de

s,
LR

3,
K

I3
,L

I1
1,

G
B2

0,
G

B3
4,

LI
4

N
R

2
H

z
fr

eq
ue

nc
y,

Th
e

st
re

ng
th

th
e

pa
ti

en
tc

an
to

le
ra

te
20

m
in

T
hr

ee
ti

m
es

a
w

ee
k,

36
to

ta
ls

es
si

on
s

12
w

ee
ks

W
an

g
20

15
[4

0]
(C

hi
na

)
Bi

la
te

ra
lG

B2
0,

LI
4,

C
en

tr
al

D
u1

4,
D

u1
6

2−
2.

5
cm

Pu
ls

es
of

9
V,

1
A

,9
W

,1
00

H
z

30
m

in
O

nc
e

ev
er

y
th

re
e

da
ys

,
20

to
ta

ls
es

si
on

s
2

m
on

th
s

X
u

20
20

[4
2]

(C
hi

na
)

G
V

17
,G

B1
9,

Si
sh

en
zh

en
,a

nd
te

m
po

ra
lt

hr
ee

-n
ee

dl
e

0.
8−

1.
5

cm
Tw

is
ti

ng
,l

if
ti

ng
an

d
th

ru
st

in
g,

co
nt

in
uo

us
w

av
es

at
al

te
rn

at
in

g
lo

w
10

0
H

z
fr

eq
ue

nc
y

30
m

in
Fo

ur
da

ys
pe

r
w

ee
k,

32
to

ta
ls

es
si

on
s

8
w

ee
ks

M
A

+
C

on
ve

nt
io

na
ld

ru
g

th
er

ap
y

C
ho

20
12

[4
1]

(K
or

ea
)

Bi
la

te
ra

lG
B2

0,
LI

11
,G

B3
4,

ST
36

,
LR

3
1.

0−
1.

5
cm

Tw
is

ti
ng

at
2

H
z

fo
r

10
s

20
m

in
Tw

ic
e

a
w

ee
k,

16
to

ta
ls

es
si

on
s

8
w

ee
ks

Ju
ng

20
06

[1
5]

(K
or

ea
)

Bi
la

te
ra

lL
R

3,
G

B3
4

N
R

N
on

e
15

m
in

Tw
ic

e
a

w
ee

k,
8

to
ta

ls
es

si
on

s
4w

ee
ks

K
lu

ge
r

20
16

[4
3]

(U
SA

)
G

V
20

,G
V

24
,C

V
6,

Bi
la

te
ra

lL
I1

0,
H

T7
,S

T3
6,

SP
6

0.
5−

1
cm

Tw
is

ti
ng

th
re

e
ti

m
es

in
a

cl
oc

kw
is

e
di

re
ct

io
n

30
m

in
Tw

ic
e

a
w

ee
k

(a
tl

ea
st

on
e

da
y

ap
ar

t)
,

12
to

ta
ls

es
si

on
s

6
w

ee
ks

K
on

g
20

17
[3

7]
(S

in
ga

po
re

)
Bi

la
te

ra
lP

C
6,

LI
4,

ST
36

,S
P6

,K
I3

,
C

V
6

0.
5−

1
in

ch
N

on
e

20
m

in
Tw

ic
e

a
w

ee
k

(a
tl

ea
st

th
re

e
da

ys
ap

ar
t)

,
10

to
ta

ls
es

si
on

s
5

w
ee

ks

101



Healthcare 2021, 9, 1502

Ta
bl

e
2.

C
on

t.

Fi
rs

tA
ut

ho
r,

Ye
ar

(L
oc

at
io

n)
A

cu
pu

nc
tu

re
Po

in
t

D
ep

th
of

In
se

rt
io

n
N

ee
dl

e
St

im
ul

at
io

n,
El

ec
tr

ic
al

St
im

ul
at

io
n

N
ee

dl
e

R
et

en
ti

on
Ti

m
e

Tr
ea

tm
en

t
Fr

eq
ue

nc
y,

To
ta

lN
um

be
r

of
Tr

ea
tm

en
tS

es
si

on

D
ur

at
io

n
of

Tr
ea

tm
en

t
Se

ss
io

ns

Li
20

18
[3

8]
(C

hi
na

)
D

U
20

,B
ila

te
ra

lG
B2

0,
C

ho
re

a-
Tr

em
or

C
on

tr
ol

le
d

Z
on

e
2−

3
cm

Tw
is

te
ve

ry
10

m
in

30
m

in
Tw

ic
e

a
w

ee
k,

24
to

ta
ls

es
si

on
s

12
w

ee
ks

Lu
20

20
[5

0]
(C

hi
na

)
LR

3,
LR

2,
LR

8,
K

I3
,K

I7
,K

I1
0,

SP
6,

ST
36

,L
I1

1,
PC

6,
LI

4
20
−

30
m

m
A

ft
er

15
m

in
,t

he
ne

ed
le

is
lif

te
d,

in
se

rt
ed

,a
nd

tw
is

te
d

on
ce

30
m

in
O

nc
e

a
da

y,
28

to
ta

ls
es

si
on

s
28

da
ys

M
iz

us
hi

m
a

20
11

[4
4]

(J
ap

an
)

In
di

vi
du

al
iz

ed
po

in
ta

cc
or

di
ng

to
m

er
id

ia
n

di
ag

no
si

s
In

di
vi

du
al

iz
ed

de
pt

h
In

di
vi

du
al

iz
ed

w
ay

ac
co

rd
in

g
to

di
ag

no
si

s
N

R
Tw

o
to

fo
ur

ti
m

es
a

m
on

th
,

N
R

5
ye

ar
s

Pa
rk

20
07

[4
5]

(K
or

ea
)

O
ne

si
de

LR
3,

G
B3

4,
ST

36
N

R
N

on
e

15
m

in
Tw

ic
e

a
w

ee
k,

8
to

ta
ls

es
si

on
s

4
w

ee
ks

R
en

20
11

[4
7]

(C
hi

na
)

Bi
la

te
ra

lB
L1

8,
BL

23
,G

B2
0,

LI
11

,L
I4

,
G

B3
4,

K
I3

,L
R

3
N

R
Fl

at
te

ni
ng

an
d

re
lie

vi
ng

30
m

in
O

nc
e

a
da

y,
30

to
ta

ls
es

si
on

s
30

da
ys

BV
A

+
C

on
ve

nt
io

na
ld

ru
g

th
er

ap
y

C
ho

20
12

[4
1]

(K
or

ea
)

Bi
la

te
ra

lG
B2

0,
LI

11
,G

B3
4,

ST
36

,
LR

3
N

R
0.

1
m

L
BE

EV
di

lu
te

d
to

0.
00

5%
in

di
st

ill
ed

w
at

er
-

Tw
ic

e
a

w
ee

k,
16

to
ta

ls
es

si
on

s
8

w
ee

ks

H
ar

tm
an

n
20

16
[3

9]
(F

ra
nc

e)
N

R
s.

c
BE

EV
(A

ly
os

ta
l®

10
0
µ

g
in

1
m

L
of

N
aC

l0
.9

%
)

-
O

nc
e

a
m

on
th

,
11

to
ta

ls
es

si
on

s
11

m
on

th
s

N
R

,N
ot

re
p

or
te

d
;S

C
,s

u
bc

u
ta

ne
ou

s;
T

he
co

nt
ro

lg
ro

u
p

,i
nc

lu
d

in
g

th
e

p
la

ce
bo

ac
u

p
u

nc
tu

re
gr

ou
p

,r
ec

ei
ve

d
th

e
sa

m
e

fr
eq

u
en

cy
an

d
to

ta
ln

u
m

be
r

of
ac

u
p

u
nc

tu
re

tr
ea

tm
en

ts
as

th
e

tr
ea

tm
en

tg
ro

up
.

102



Healthcare 2021, 9, 1502

3.3. Primary Outcome (Movement Function, UPDRS-III): PMA

In PMA of movement function evaluated by UPDRS-III, statistical significance was
shown between the following comparisons presented with MD and 95% CI (in favor of
bold marks): (1) electroacupuncture + CM (ELEC) vs. CM (CONV) (MD −3.63, 95% CI
−6.05 to −1.21); (2) manual acupuncture + CM (MANU) vs. CONV (MD −3.90, 95%
CI −6.24 to −1.57); (3) electroacupuncture + CM (ELEC) vs. sham acupuncture + CM
(SHAM) (MD −18.10, 95% CI −30.31 to −5.89). In other comparisons, such as BVA + CM
(BEEV) vs. CONV, MANU vs. SHAM, and BEEV vs. SHAM, the acupuncture modality
tended to be more effective than the control group, but the difference was not statistically
significant. Detailed descriptions of the effect size and each trial-based forest plot are
provided in Supplementary Materials Digital Content 4.

3.4. Secondary Outcome (Daily Life Activity, UPDRS-II): PMA

In PMA of daily life activity evaluated by UPDRS-II, statistical significance was shown
between the following comparisons presented with MD and 95% CI (in favor of bold
marks): (1) ELEC vs. CONV (MD −4.50, 95% CI −6.19 to −2.80); (2) MANU vs. CONV
(MD −4.07, 95% CI −4.87 to −3.27). In other comparisons, such as BEEV vs. CONV, ELEC
vs. SHAM, and MANU vs. SHAM, the acupuncture modality showed a tendency to be
more effective than the control group, but this was not statistically significant. Detailed
descriptions of the effect size and each trial-based forest plot are provided in Supplementary
Materials Digital Content 4.

3.5. Primary Outcome (Movement Function, UPDRS-III): NMA
3.5.1. Assumption of NMA and Network Geometry

As explained in the Methods section, we decided to adopt a random effect model in
the homogeneity assumption. In the transitivity assumption, the research team agreed on
the transitivity of the included studies using Tables 1 and 2. We assessed the consistency
assumption using a global and local approach. In the global approach, we found significant
inconsistencies (p < 0.05). In the local approach, we found inconsistency due to a study that
compared ELEC and CONV (Lei 2016 [36]). After we excluded the study (Lei 2016 [36])
according to the study protocol, the consistency assumption was satisfied at the local and
global levels. Net-split graphs that include direct estimates, indirect estimates, and network
estimates for consistency assessment are provided in Supplementary Materials Digital
Content 5. The connectivity assumption was confirmed through network geometry (net
graph), which is a visual presentation of the links in the included studies (Figure 2). After
excluding the study (Lei 2016 [36]), in the network analysis of the primary outcome, there
were five nodes (ELEC, BEEV, MANU, CONV, SHMA) from 16 studies and 20 pairwise
comparisons from seven types of comparison pairs (edges). The number of included
comparisons in each edge is shown in Figure 2.

3.5.2. Comparative Effectiveness of the Acupuncture Modality in UPDRS-III

The probabilities of treatment ranking (P-score) among the included interventions
were as follows: BEEV (0.9509), MANU (0.6325), ELEC (0.5349), SHAM (0.3685), and CONV
(0.0132). According to the P-score, BEEV is most likely the best acupuncture modality
for movement function assessed by the UPDRS-III (Figure 3 and Table 3). Mixed effect
estimates (combining direct and indirect estimates) for each intervention compared with
CONV were as follows (in favor of bold marks): BEEV (MD −7.37, 95% CI −11.97 to
−2.77); MANU (MD −4.13, 95% CI −5.78 to −2.47); ELEC (MD −3.66, 95% CI −6.29 to
−1.03); SHAM (MD −2.71, 95% CI −5.92 to 0.50). BEEV, MANU, and ELEC were superior
to CONV in UPDRS-III. However, SHAM was not statistically significant. No difference
was observed in the comparison between the different acupuncture modalities (Table 3).
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Table 3. League table on UPDRS-III.

BEEV −3.31(−8.91;2.29) −7.13(−16.98;2.72) −5.44(−12.53;1.65)
−3.24(−7.72;1.23) MANU −1.41(−4.38;1.57) −4.07(−5.72;−2.41;)
−3.71(−9.01;1.59) −0.47(−3.57;2.64) ELEC - −3.66(−6.29;−1.03)
−4.66(−9.63;0.31) −1.42(−4.24;1.41) −0.95(−5.10;3.20) SHAM −7.48(−17.54;2.58)

−7.37(−11.97;−2.77) −4.13(−5.78;−2.47) −3.66(−6.29;−1.03) −2.71(−5.92;0.50) CONV

BEEV, bee venom acupuncture + conventional drug therapy; CONV, single conventional drug therapy; ELEC, electroacupuncture +
conventional drug therapy; MANU, manual acupuncture + conventional drug therapy; SHAM, sham acupuncture + conventional drug
therapy; UPDRS, Unified PD rating scale.

104



Healthcare 2021, 9, 1502

The part highlighted in BOLD with underlining is a comparison with statistically
significant results. The upper right triangle presents the effect size estimated using only
direct comparison. As direct comparison does not exist in all treatment comparisons, there
are several blanks in the upper right triangle. The lower left triangle provides a pooled
estimation of the direct and indirect comparisons of the effect size.

3.5.3. Sensitivity Analysis

After excluding one study in the sensitivity analysis, (1) BEEV showed a tendency to be
most effective in all 16 analyses; (2) in three sensitivity analyses (when excluding [40,44,47]),
the ranking between MANU and ELEC was changed, with ELEC showing a better effect;
and (3) CONV tended to have the smallest effect size throughout the analysis (Supplemen-
tary Materials Digital Content 6).

3.6. Secondary Outcome (Daily Life Activity, UPDRS-II): NMA
3.6.1. Assumption of NMA and Network Geometry

Homogeneity and transitivity assumptions are the same as those described in Section 3.5.1.
We assessed the consistency assumption via a global and local approach and found no evi-
dence of inconsistency after excluding the study by Lei [36]. The connectivity assumption was
confirmed through network geometry (Supplementary Materials Digital Content 7). There
were five nodes (ELEC, BEEV, MANU, CONV, and SHMA) from 10 studies and 14 pairwise
comparisons from six types of comparison pairs (edges).

3.6.2. Comparative Effectiveness of the Acupuncture Modality in UPDRS-II

The probability of treatment as the best treatment option was presented through a
measure called the P-score. The P-scores of the included modalities were as follows: BEEV
(0.8971), ELEC (0.6685), MANU (0.5527), SHAM (0.3801), and CONV (0.0016). According to
the P-score, BEEV was found to most likely be the best acupuncture modality for activities
of daily life assessed by the UPDRS-II. The estimated effect size of each acupuncture
modality compared to CONV via the NMA is presented in a treatment level forest plot
and league table (Supplementary Materials Digital Content 7). In the treatment level forest
plot and league table, the network estimate of the effect size (combining direct and indirect
estimates) compared to CONV was as follows (in favor of bold marks): BEEV (MD −6.07,
95% CI −9.41 to −2.72); ELEC (MD −4.50, 95% CI −6.19 to −2.80); MANU (MD −4.08,
95% CI −4.84 to −3.32); SHAM (MD −3.21, 95% CI −5.72 to −0.70). BEEV, MANU, ELEC,
and SHAM were superior to CONV in the UPDRS-II. As UPDRS-II is a secondary outcome,
we did not conduct an additional sensitivity analysis.

3.7. Adverse Events (AEs)

AEs were also assessed in the present study. Based on the comparisons, AE rates are
summarized as follows. Reported AEs according to RCT design are as follows: (1) ELEC
vs. CONV design: 3/30 AEs in the ELEC group vs. 12/30 AEs in the CONV group were
reported (Chen 2012 [14]); (2) MANU vs. CONV: not reported; (3) BEEV vs. CONV: 1/18
AEs in the BEEV group were reported (Cho 2012 [41]); (4) ELEC vs. SHAM: not reported;
(5) MANU vs. SHAM: 1/47 in the MANU group was reported (Kluger 2016 [43]); and
(6) BEEV vs. SHAM: 4/20 AEs in the BEEV group were reported (Hartmann 2016 [39]).

3.8. Publication Bias

A network funnel plot of the primary outcome (UPDRS-III) was constructed. There
was no significant asymmetry seen in the visual inspection of the funnel plot (Figure 4).
The Egger’s test did not find any significant evidence of publication bias (p = 0.269). In the
secondary outcome (UPDRS-II), there was no evidence of publication bias (Supplementary
Materials Digital Content 7).
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4. Discussion
4.1. Summary of Findings

The purpose of this PMA and NMA was to explore which acupuncture treatment
modality combined with conventional drug therapy is more effective than conventional
drug therapy alone for the improvement of motor symptoms (UPDRS-III) and activity
of daily living (UPDRS-II) in PD. In NMA on motor symptoms (UPDRS-III), the order of
effect size was BEEV, MANU, ELEC, SHAM, and CONV. BVA combination therapy is most
likely the best modality for movement symptoms. In NMA on activities of daily living
(UPDRS-II), the order of the effect size was BEEV, ELEC, MANU, SHAM, and CONV. BVA
combination therapy is most likely to be the best modality for activities of daily living. No
serious AEs were observed.

4.2. Implications for Clinical Practice and Suggestions for Further Research

The mechanism and therapeutic effect of acupuncture on PD have been elucidated
in several studies. In a PD animal model, the expression of tropomyosin receptor kinase
B (trkB) was increased in the ipsilateral substantia nigra, and a neuroprotective effect
on neuronal cell death was revealed [51]. It also exhibits dopaminergic neuroprotective
effects by inducing hypothalamic melanin-concentrating hormone biosynthesis [52]. As
a result, it is possible to improve motor behavior while reducing the loss of dopamin-
ergic neurons [51]. In a mechanistic study with functional MRI, acupuncture treatment
for patients with PD demonstrated that the putamen and primary motor cortex were
activated, and motor function was improved [51]. The mechanism of BVA has also been
studied. Apamin toxin contained in BEEV is a polypeptide neurotoxin that blocks Ca2+ ac-
tivated K + (SK) channels and induces hyperpolarization of dopaminergic neurons, thereby
partially rescuing dopaminergic neurons in dissociated midbrain cell cultures [53]. BVA
increases the size and number of neurons and striatal dopamine and protects dopaminergic
neurons. Therefore, when BEEV is used alone or in combination with conventional drugs
for PD, neuronal degeneration is alleviated, and movement disorders are reduced [54].
Several systematic reviews and meta-analyses of RCTs have also been published about the
effect and safety of several acupuncture treatment modalities on PD [13,16,17,55].
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However, it is unclear which acupuncture modality has a better effect and should be
considered in clinical practice and research on PD. Therefore, we performed this NMA to
help clinicians and researchers decide which acupuncture modality to use for PD. Although
several NMA studies on acupuncture for various diseases have been reported [56–58], this
is the first NMA study of acupuncture on PD. In our study, BEEV seems to be the best
therapeutic option for motor symptoms and activities of daily living in patients with PD.
However, the 95% CI overlapped different acupuncture modalities. Therefore, caution
should be exercised when applying the results of this study to clinical practice and clinical
research. In terms of effect size, the minimal clinical important differences (MCIDs) of the
UPDRS motor scores were 2.5 points (minimal effect), 5.2 points (moderate effect), and
10.8 points (large effect) [59]. It was similar (approximately 5–7) in other MCID studies on
the UPDRS III scores in patients with PD [60–62]. Considering the previous results of the
MCID study, our results for the BEEV group showed a clinically significant moderate effect.
The effect sizes of ELEC and MANU existed between minimal and moderate effects.

From a clinical perspective, even though BEEV might be the best option for motor
symptoms and activities of daily living, MANU/ELEC might be an appropriate option
for several motor symptoms [63]. In the presence of severe tremors, it may be difficult
to use ELECs in the distal extremities. Therefore, physicians can try electroacupuncture
treatment using acupuncture points on the scalp. BEEV might be inappropriate in some
cases due to the risk of AEs, such as anaphylaxis [64]. In our results, MANU and ELEC
had the best effect after BEEV in UPDRS-II and III. Therefore, if it is difficult to apply
BEEV due to Aes, MANU or ELEC could be used as an alternative approach. However,
the superiority between MANU and ELEC could not be determined in our study. In the
sensitivity analysis, after excluding a long-term follow-up manual acupuncture study [44],
ELEC was found to be better than MANU in UPDRS-III. Therefore, it might be possible that
the treatment dose (number of sessions) might be an important factor for the therapeutic
effect, but as the number of RCTs included in this study was relatively small, we could
not conduct further analysis. As head-to-head comparison studies on ELEC and MANU
are not common, meta-regression analysis or real-world evidence-based research with
health insurance data are needed to address this issue. In summary, when deciding on
the acupuncture treatment strategy for patients with PD in clinical practice, we need to
consider several factors, such as applicability, adherence, AEs, and target symptoms. In
real-world clinical practice, as an overlap of 95% CI of the effect size is clearly visible,
it is recommended that BEEV combined with MA with/without electrical stimulation
is recommended. Based on the results of this study, in clinical practice, we recommend
using electroacupuncture on GB20 (Fengchi) and GB34 (Yanglingquan) for approximately
20–30 min in patients with PD from a clinical point of view. Since bee venom is a natural
toxin, in terms of safety, therapeutic dosage is very important. In our study, the total
amount of BEEV per session and total number of treatment sessions applied in our review
were 100 µg (in 1 mL of NaCl 0.9%) for 11 sessions [39] and 50 µg (in 1 mL of NaCl 0.9%)
for 16 sessions [41], respectively. With regard to safety, attention should be paid to side
effects (such as anaphylaxis) when higher doses of BEEV than those reported in this study
are applied. In addition to predictable dose-dependent side effects, non-predictable side
effects due to individual sensitivity should also be considered.

Interestingly, the combined treatment of sham acupuncture with conventional medicine
group (SHAM) was superior to the conventional medicine alone group (CONV). Placebo
acupuncture is known to have a larger non-specific effect than other physical and pharma-
cological placebo modalities [65]. Sham acupuncture is known to be more effective than
usual care or wait-list control groups for musculoskeletal diseases, such as non-specific low
back pain [66]. Our study suggests that sham acupuncture might also have considerable
non-specific effects on degenerative neurological diseases, such as PD. Therefore, a sham
acupuncture-controlled design might underestimate the effect of acupuncture treatment.
A pragmatic clinical study on comprehensive acupuncture treatment (combining ELEC,
MANU, and BEEV) compared to an active control group (such as rehabilitation, medication,
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qi-gong) might be a more appropriate design to address physicians’ questions about which
intervention should be added to CM.

4.3. Strengths and Limitations

Our study had several strengths. This is the first NMA acupuncture study for PD in
an area that is difficult to conduct clinical trials due to resource limitations and research
priorities. We included studies across multiple databases without language restrictions.
The assumptions for performing the network meta-analysis were systemically reviewed,
and there was a methodological advantage in that a sensitivity analysis was performed to
confirm the robustness of the NMA results. We provided the NMA results with MD (not
standardized MD) for applicability and interpretability in clinical practice.

However, this study has several limitations. First, the number of included studies
and types of acupuncture modalities were relatively small. Heterogeneity exists between
acupuncture regimens, even though we adopted a random-effects model. Therefore,
further acupuncture RCTs on PD are needed to ensure the robustness of our results. In
further NMA studies with more clinical RCTs, we can focus on more specific clinical
questions, such as responders to acupuncture treatment in terms of severity, age, sex,
disease duration, and accompanying symptoms [67]. In terms of dosage, we could not
conduct a subgroup analysis of treatment duration, frequency, or needle retention time
due to the lack of relevant studies. Since it is an important factor for the therapeutic effect
of acupuncture [68,69], we need further subgroup analysis or meta-regression studies
for detailed treatment regimens and dosages in acupuncture treatment. Second, in the
sensitivity analysis, although this is largely consistent with the results of the primary
analysis, the order of the effect sizes of ELEC and MANU was reversed in some cases. This
suggests that it is difficult to differentiate between ELECs and MANUs. Further research is
needed on this issue from an academic perspective. However, from a clinical perspective,
it is recommended to combine electroacupuncture and MA simultaneously based on
CM, as a commercial electroacupuncture device usually covers less than 12 acupuncture
points. Third, we excluded combined acupuncture strategies, such as BVA combined
with electroacupuncture, to explore the effect of a single acupuncture modality. However,
in real-world clinical practice, each acupuncture modality is combined with other types
of acupuncture. Therefore, we could not assess the synergetic effects of acupuncture
modalities. Moreover, we might have underestimated the effects of acupuncture. Because
the number of relevant RCTs was insufficient, further NMA studies are also needed on
combined acupuncture modalities in the future. Next, the methodological quality of
the included RCTs was relatively poor. Therefore, caution should be exercised when
interpreting these results. Caution is also required when interpreting our results, as the
reference group (CONV) of NMA had considerable heterogeneity. Finally, we included
only CM in the reference (control) group. However, there are various standard treatments,
such as surgical intervention and rehabilitation. As we used pharmacologic treatment
as a control group, it might provide different results when using non-pharmacological
intervention as a control group in the further NMA study.

5. Conclusions

We conducted a PMA and NMA to evaluate the effects of various acupuncture modal-
ities on patients with idiopathic PD. The probability of comparative effectiveness in mo-
tor symptoms of patients with idiopathic PD was assumed to be in the order of BEEV,
MANU, ELEC, SHAM, and CONV. However, more rigorous RCTs are needed for further
NMA, including non-motor symptoms of PD. Along with conventional levodopa ther-
apy, BVA, electroacupuncture, and MA could be more effective in clinical practice than
single-drug therapy.
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Abstract: This cross-sectional study investigated the correlation between parents’ perception and
their children’s traditional Korean medicine (TKM) use reported by parents in order to discover policy
intervention points and provide a reference for establishing generalized TKM policies. Participant
data from a 2017 national survey on TKM usage was divided into two groups based on the children’s
TKM use reported by parents. The female participants’ children had a higher rate of experience in
using TKM (8.1%; p = 0.029). Additionally, 91.4% of the parent group with a child who used TKM
turned out to have used TKM, which was higher than 71.9% of the parents whose children never
used TKM (p < 0.001). As for the awareness on the use of TKM, 44.0% of the parents with a child
who experienced TKM answered they were aware of it, while only 35.3% of the parent group whose
child never experienced TKM did so (p = 0.033). The present study suggests that parental experience
in using TKM could have an impact on the children’s TKM use reported by parents. Further study is
necessary to assess which parental factor (awareness level, medical disorder to be treated, therapy,
therapeutic efficacy, the purpose of visit, sex, age, etc.) has a close relationship with TKM usage
experience of their children.

Keywords: traditional Korean medicine (TKM); complementary and alternative medicine (CAM);
national survey TKM usage; parents’ perception of TKM; children’s TKM use

1. Introduction

Complementary and Alternative Medicine (CAM), which is not considered to be part
of conventional medicine, is a compilation of knowledge, skills, and practices which are
based on the theories, beliefs, and experiences indigenous to different cultures and used
for health maintenance and in the prevention, diagnosis, improvement, or treatment of
physical and mental illness [1–3]. CAM approaches include natural products (e.g., herbs,
vitamins and minerals and probiotics), and mind body practice such as yoga, meditation,
chiropractic, acupuncture, relaxation techniques, tai chi, qigong, and hypnotherapy [4].
The use of CAM is increasing in many countries of the world [5]. Approximately 88% of
the member states of the World Health Organization (WHO) are using CAM through the
development of national policies, laws, regulations, and applied programs [6]. In East-
Asian countries such as South Korea and China, traditional medicine has been the form of
medical care treating the diseases of the people. Currently, it is still taking a crucial part in
health care along with conventional medicine (CM) [7,8]. In East-Asian countries such as
China, Korea, and Taiwan, traditional medicine practitioners are considered as doctors, as
is the case with the doctors who provide CM [9,10]. Traditional Korean medicine (TKM)
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doctors use acupuncture, electro-acupuncture, pharmacopuncture, herbal medicine, chuna,
cupping, moxibustion, and other forms of intervention to treat their patients [11]. In Korea,
14% of the total population and 7.6% of those in their 20 s or younger, are using TKM, and
10% of the total male population and 18.1% of the total female population visited TKM
clinics [12]. The purpose of using TKM was treating a disease (94.1%), improving health
(18.4%), and cosmetic purposes (4.0%) [13].

Health in the pediatric or juvenile period has an impact on adulthood health, edu-
cation, achievement, and economic performance. Therefore, the health of children and
teenagers is of paramount importance [14,15]. Additionally, parents’ experience with
using medical services can have varying effects on their children [16]. Some well-known
factors impacting the health and the usage of medical services during pediatric and ju-
venile periods include respective family structure, parental education level, and their
social- status [17–22].

In the field of traditional Chinese medicine (TCM), Loh [23] surveyed 300 parents who
visited TCM clinics, and 84.3% of their children used TCM clinics, while 80.3% of them
reported that they used both TCM clinics and CM clinics. Yeh [24] used the National Health
Insurance data of Taiwan to analyze the overall usage of TCM and reported that about
20% of the children under 20 used TCM clinics. In the field of TKM, Choi [25] conducted a
survey of 300 parents who used the TKM clinic and had a child under 19. As a result of the
said survey, it was resulted that 81% of the children experienced and visited TKM clinics
for the purpose of treating respiratory disease (21.6%) gastrointestinal disease (10.6%,),
and skin disease (9.2%). Park [26] surveyed 702 parents who used daycare centres and
reported that 55.3% of the children’s age from 1 to 13 used TKM clinics, mainly for the
purpose of treating respiratory disease (34.5%), gastrointestinal disease (17.2%), and skin
disease (13.8%). As such, the previous studies on the usage of traditional medicine among
children or adolescents under 20, were mainly conducted as cross-sectional studies. In three
studies [23,25,26], the study samples were not representative of the general population of
the country. Yeh [24] used the representative data of the general population of Taiwan.
However, the study was intended to investigate the usage of TCM in the entire population,
including children.

An assessment of TKM usage has been undertaken by Statistics Korea, as a certified
national statistic every 3 years since 2008. This assessment covers all household members
of the sample families who are at least 19 years old, providing a representative sample
of the country [13]. In order to effectively integrate TKM into the healthcare system, it
is necessary that policies are developed and implemented based on accurate statistics of
TKM. To fulfil this requirement, the national survey on TKM use data from 5000 Korean
participants was used in order to examine the correlation between parental awareness of
TKM use and the use of TKM by their children.

2. Materials and Methods
2.1. Data Sources

The source data used in this study is from the TKM usage survey of 2017, conducted by
the Ministry of Health and Welfare and National Institute of Korean Medicine Development.
The survey was reviewed and approved by Korea Statistics (National Certified Statistics
Approval Number: 117087). As for the survey data, the researchers made a request for
micro-data through the surveys on the traditional herbal medicines consumption and the
TKM usage database (https://www.koms.or.kr/main.do, accessed on 18 November 2020)
run by the National Institute of Korean Medicine Development (NIKOM). Approval was
obtained to use and analyze the data from the NIKOM, which was commissioned by the
government to conduct the above-mentioned survey and analyzed the micro-data which
was provided by the said organization to conduct this study.

As for the surveys on the traditional herbal medicine consumption and the TKM
usage, the survey on the usage of TKM started in 2008 (1st survey), which was followed by
the survey on the consumption of traditional herbal medicine (1st survey) in 2009. In 2011,
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the two separate surveys were integrated into one survey on TKM usage. Since then, the
survey has been conducted every 3 years. Among all the data collected over the years, we
used the data on the usage of TKM obtained during the 4th survey that took place in 2017.

2.2. Sample Selection

The data used in this study was obtained from 5000 participants selected among the
general population during the TKM usage survey in 2017. When the 5000 participants,
who were the national survey samples, were selected, they did not enroll both parents
from a family. In particular the following selecting questions were used to assess eligibility:
Do you have a child who is under 19 (born after September 1998)? (1) Yes [the number of
children under 19 is (...)] (2) No. The participants in the survey item or were the parent who
was the caregiver of the children. Also, we instructed the participants to tell us the number
of children in their family if they answered they had a child under 19. This resulted in the
inclusion of 872 participants who chose ‘Yes’. Their answers were included for analysis in
order to obtain the results on the satisfaction and awareness data, as well as the information
regarding their children. The selection process of the participants is shown in Figure 1.

Figure 1. Flow chart of inclusion and exclusion of participants from the 2017 National Survey of
Traditional Korean Medicine Usage. TKM: Traditional Korean Medicine.

2.3. Analysis Items

The analysis items included in this study were the participants who answered ‘Yes’
to the question asking whether they had a child under the age of 19, during the TKM
usage survey in 2017, as well as the questions regarding the satisfaction and awareness
of their children. Additionally, based on the children’s TKM use reported by parents, the
relationships between the demographics, the experience of using TKM, their opinion on the
use of TKM, and the perception of treatment effects on sixteen diseases, were analyzed. The
demographics of the participants (mother or father) were used to examine the relationship
between the answers about the children and the characteristics of participants. The answers
about the children included the children’s experience with TKM, the reason why their
children used TKM, the kind of TKM treatment the children experienced, the degree of
satisfaction with their children’s TKM experience, and cause of dissatisfaction with using
TKM. The basic demographic information of the participants included their sex, age group,
area of residence, education, employment status, household income, type of healthcare cov-
erage, and subscription status of private medical insurance. The experience of using TKM
variables included TKM participation, the reason for choosing to use TKM, participants’
experience with TKM, participants’ satisfaction with TKM, participants’ awareness of TKM,
money invested to use TKM, their willingness to use TKM again in the future, and their
willingness to recommend TKM to others. Regarding the perception of treatment effects on
diseases, variables were used following sixteen diseases: (1) disc related disease (herniation
of intervertebral disc, spinal stenosis); (2) osteoarthritis; (3) frozen shoulder shoulder pain;

115



Healthcare 2021, 9, 385

(4) back pain; (5) sprain; (6) facial nerve paralysis; (7) stroke; (8) hypertension; (9) diabetes
mellitus; (10) digestive disease; (11) common cold rhinitis; (12) dementia (13) cancer related
pain; (14) infertility; (15) skin disease (atopic dermatitis); (16) genitourinary disease. Also,
whether the characteristics of the participants (demographics, their opinion or ideas on
TKM, etc.) had an impact on the children’s use of TKM and the possible strategies to
promote use of TKM in different target groups, were explored.

2.4. Statistical Analysis

In order to better understand the general characteristics of the participants included
for analysis, the frequencies and ratios were calculated. Based on the children’s TKM use
reported by parents, the correlations between variables were analyzed using the chi-square
test (χ2-test), which is a cross-analysis method of the ratios between different groups and
is commonly used when analyzing categorized data. IBM SPSS Statistics for Windows,
version 25 (IBM Corp., Armonk, NY, USA) was used for all statistical analyses and the
significance level was set at 5% (p < 0.05).

3. Results
3.1. The Information on and Characteristics of the Children of the Participants

The basic statistics of the 5000 participants (fathers or mothers) from the general
population who participated in the survey were obtained based on their answers to the
question regarding their children (Table 1). Regarding the question about their children,
872 participants answered that they had a child (or children) under the age of 19, accounting
for 17.4% of all participants (Table 1). The majority of these contributors answered that
they only had one child that fell into that particular age group (n = 425, 48.7%), which was
followed by those with two children in the corresponding age group (n = 393, 45.1%). When
asked whether their children had any experience of using TKM over the past 12-month
period, 209 answered they had, while 663 answered none (24.0% and 76.0%, respectively).

Table 1. Information and characteristics of the respondent’s children.

Category n (%)

Existence of chlidren under 19
Yes 872 (17.4)
No 4128 (85.6)

TKM experience of children
reported by parents

Yes 209 (24.0)
No 663 (76.0)

Number and TKM experiences
of children

Number of children 1 425 (48.7)
TKM experience of children
reported by parents

Yes 78 (18.4)
No 346 (81.6)

Number of children 2 393 (45.1)
TKM experience of children
reported by parents

Yes 108 (27.5)
No 285 (72.5)

Number of children 3 52 (6.0)
TKM experience of children
reported by parents

Yes 22 (42.3)
No 30 (57.7)

Number of children 4 2 (0.2)
TKM experience of children
reported by parents

Yes 1 (50.0)
No 1 (50.0)

TKM: Traditional Korean Medicine.

3.2. The Demographics of the Parents and Their Children’s TKM Use Reported by Parents

Differences in the children’s demographics were assessed based on their (or their
parents) experience with TKM (Table 2). Interestingly, female participants were more likely
to have children with experience of using TKM (p = 0.029). Furthermore, the chance of
having a child with experience of using TKM was higher in Chungcheong (n = 116, 13.3%)
and Gyeongsang (n = 225, 25.8%) areas compared to the capital area (n = 371, 42.5%).
Participants in their 50 s (50 to 60 years or older) showed a higher value compared to
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participants that were 40 years old or younger (30 to 40 years or younger) (p = 0.042). There
was also no difference in employment status in terms of the children’s TKM usage reported
by parents. No tendency of significance was observed with the household income as well.
Participants with higher education levels (university or higher education) were more likely
to answer that their children had experienced using TKM. However, the difference was not
statistically significant. As for the types of government health care coverage, the groups
without a child who experienced using TKM had a higher rate of having workplace health
insurance coverage. Similarly, the group with children with experience of using TKM
had a higher rate of having private medical insurance. However, these differences were
non-statistically significant. Additionally, no significant differences were observed based
on household income or area of residence.

Table 2. Characteristics of the study population from the survey with and without traditional Korean medicine (TKM)
experience of children.

Category

Existence of TKM Experience of
Children Total

n (%)
χ2 (p)

Yes
n (%)

No
n (%)

Parent Gender
Male 57 (27.3) 235 (35.4) 292 (33.5) 4.765

(p = 0.029)Female 152 (72.7) 428 (64.6) 580 (66.5)

Residence

Metropolitan 78 (37.3) 293 (44.2) 371 (42.5)
3.793

(p = 0.285)
Chungcheng province 31 (14.8) 85 (12.8) 116 (13.3)
Gyeongsang province 55 (26.3) 170 (25.6) 225 (25.8)

Jeolla province 45 (21.5) 115 (17.3) 160 (18.3)

Age

30 s≤ 2 (1.0) 31 (4.7) 33 (3.8)
8.196

(p = 0.042)
40 s 79 (37.8) 277 (41.8) 356 (40.8)
50 s 111 (53.1) 311 (46.9) 422 (48.4)
≥60 s 17 (8.1) 44 (6.6) 61 (7.0)

Job
Yes 139 (66.5) 449 (67.7) 588 (67.4) 0.107

(p = 0.744)No 70 (33.5) 214 (32.3) 284 (32.6)

Household
income

Less than 1500 USD 20 (0.5) 7 (1.1) 8 (0.9)

5.036
(p = 0.284)

1500 USD less than 3000 USD 26 (12.4) 105 (15.8) 131 (15.0)
3000 USD less than 4500 USD 79 (37.8) 267 (40.3) 346 (39.7)
4500 USD less than 6000 USD 73 (34.9) 218 (32.9) 291 (33.4)

No less than 6000 USD 30 (14.4) 66 (10.0) 969 (11.0)

Academic
background

Primary or lower school graduate 1 (0.5) 4 (0.6) 5 (0.6)
3.034

(p = 0.386)
Middle school graduate 0 (0.0) 8 (1.2) 8 (0.98)
High school graduate 62 (29.7) 210 (31.7) 272 (31.2)

University or higher school graduate 146 (69.9) 441 (66.5) 587 (67.3)

Medical security
type

Health insurance
(district insurance) 63 (37.3) 149 (22.5) 212 (24.3)

5.619
(p = 0.060)Health insurance

(workplace insurance) 146 (69.9) 512 (77.2) 658 (75.5)

Medical care 0 (0.0) 2 (0.3) 2 (0.2)

Commercial
insurance

Subscribed 192 (91.9) 579 (87.3) 771 (88.4) 3.192
(p = 0.074)Unsubscribed 17 (8.1) 84 (12.7) 101 (11.6)

3.3. The Opinion of the Parents on Using TKM and Their Children’s TKM Use Reported
by Parents

Table 3 shows whether the children’s TKM use reported by parents changed depending
on the parents’ ideas or experience in using TKM. This analysis revealed that the group
with a child having experienced using TKM had a higher rate of having experienced TKM
themselves, compared with the group without a child who experienced TKM (p < 0.001).
Overall, the participants’ satisfaction with the TKM did not show a significant difference.
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Also, parents of the children with experience of using TKM showed a higher level of
awareness of TKM (p = 0.033). The parents pre-conceived ideas regarding TKM did not
result in a statistically significant result. The group with a child who experienced using
TKM (n = 198, 94.7%) had a higher number of participants who answered that they were
willing to use TKM in the future, compared to children who did not experience using TKM
(n = 565, 85.2%) (p = 0.003). The group with children with experience of using TKM was
more willing to recommend TKM to others (p < 0.001).

Table 3. Perception of the survey respondents with and without TKM experience of children.

Variables

Existence of TKM Experience of
Children Reported by Parents Total

n (%)
χ2(p)

Yes
n (%)

No
n (%)

Parent’s experience
on TKM use

Yes 191 (91.4) 477 (71.9) 668 (76.6)

35.220
(p < 0.001)

High school graduate or under 54 (25.8) 154 (23.2) 208 (23.9)
University or higher school graduate 137 (65.6) 323 (48.7) 460 (52.8)

No 18 (8.6) 186 (28.1) 204 (23.4)
High school graduate or under 9 (4.3) 68 (10.3) 77 (8.8)

University or higher school graduate 9 (4.3) 118 (17.8) 127 (14.6)

Parent’s satisfaction
on TKM treatment

Satisfied 143 (74.9) 369 (77.4) 512 (76.6)

2.925
(p = 0.712)

High school graduate or under 42 (22.0) 119 (24.9) 161 (24.1)
University or higher school graduate 101 (52.9) 250 (52.4) 351 (52.5)

Average 47 (24.6) 102 (21.4) 149 (22.3)
High school graduate or under 12 (6.3) 34 (7.1) 46 (6.9)

University or higher school graduate 35 (18.3) 68 (14.3) 103 (15.4)
Unsatisfied 1 (0.5) 6 (1.3) 7 (1.0)

High school graduate or under 0 (0.0) 1 (0.2) 1 (0.1)
University or higher school graduate 1 (0.5) 5 (1.0) 6 (0.9)

Parent’s perception
on TKM

Well aware 92 (44.0) 234 (35.3) 326 (37.4)

12.125
(p = 0.033)

High school graduate or under 31 (14.8) 71 (10.7) 102 (11.7)
University or higher school graduate 61 (29.2) 163 (24.6) 224 (25.7)

Average 72 (34.4) 214 (32.3) 286 (32.8)
High school graduate or under 19 (9.1) 68 (10.3) 87 (10.0)

University or higher school graduate 53 (25.4) 146 (22.0) 199 (22.8)
Not sure 45 (21.5) 215 (32.4) 260 (29.8)

High school graduate or under 13 (6.2) 83 (12.5) 96 (11.0)
University or higher school graduate 32 (15.3) 132 (19.9) 164 (18.8)

TKM treatment cost

Expensive 135 (64.6) 386 (58.2) 521 (59.7)

6.055
(p = 0.301)

High school graduate or under 46 (22.0) 129 (19.5) 175 (20.1)
University or higher school graduate 89 (42.6) 257 (38.8) 346 (39.7)

Average 62 (29.7) 239 (36.0) 301 (34.5)
High school graduate or under 14 (6.7) 77 (11.6) 91 (10.4)

University or higher school graduate 48 (23.0) 162 (24.4) 210 (24.1)
Inexpensive 12 (5.7) 38 (5.7) 50 (5.7)

High school graduate or under 3 (1.4) 16 (2.4) 19 (2.2)
University or higher school graduate 9 (4.3) 22 (3.3) 31 (3.6)

Intention of re-visit

Yes 198 (94.7) 565 (85.2) 763 (87.5)

14.195
(p = 0.003)

High school graduate or under 61 (29.2) 189 (28.5) 250 (28.7)
University or higher school graduate 137 (65.6) 376 (56.7) 513 (58.8)

No 11 (5.3) 98 (14.8) 109 (12.5)
High school graduate or under 2 (1.0) 33 (3.8) 35 (4.0)

University or higher school graduate 9 (4.3) 65 (9.8) 74 (8.5)

Intention of
recommendation

Yes 178 (85.2) 427 (64.4) 605 (69.4)

33.184
(p < 0.001)

High school graduate or under 55 (26.3) 145 (21.9) 200 (22.9)
University or higher school graduate 123 (58.9) 282 (42.5) 405 (46.4)

No 31 (14.8) 236 (35.6) 267 (30.6)
High school graduate or under 8 (3.8) 77 (11.6) 85 (9.7)

University or higher school graduate 23 (11.0) 159 (24.0) 182 (20.9)
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The analysis based on the education levels of the participants showed that, of the
191 participants where all the children and the parents experienced TKM, the proportion
of those with higher education was higher than the proportion of the same among the
participants where either of or all of the parents of the children had not experienced TKM.
A similar trend could be observed in the answers to the question whether they are willing
to revisit a TKM clinic or recommend it to others.

3.4. Perception of the TKM Effectiveness for Diseases and Their Children’s TKM Use Reported
by Parents

Table 4 shows the analysis result on the perception of the treatment effectiveness for
16 diseases by the parents based on the children’s TKM use reported by parents. The
group in which the children experienced TKM in 14 out of the 16 diseases showed a higher
level of perception on the treatment effect for each of the diseases. Of these, the group
where the children experienced TKM for two diseases showed a perception level on the
treatment effect that was higher by 10% compared to the group in which the children never
experienced TKM. The said difference was statistically significant (Common cold rhinitis:
p = 0.011, skin disease: p = 0.002).

Table 4. Perception of the TKM effectiveness of diseases of survey respondents with and without TKM experience
of children.

Category

Existence of TKM Experience of
Children Reported by Parents Total

n (%)
χ2 (p)

Yes
n (%)

No
n (%)

Disc related disease
(herniation of intervertebral disc,

spinal stenosis)

Effective 157 (75.1) 480 (72.4) 637 (73.1) 2.364
(p = 0.307)Ineffective 38 (18.2) 115 (17.3) 153 (17.5)

No idea 14 (6.7) 68 (10.3) 82 (9.4)

Osteoarthritis
Effective 158 (75.6) 474 (71.5) 632 (72.5) 1.754

(p = 0.416)Ineffective 36 (17.2) 124 (18.7) 160 (18.3)
No idea 15 (7.2) 65 (9.8) 80 (9.2)

Frozen shoulder
shoulder pain

Effective 180 (86.1) 550 (83.0) 730 (83.7) 1.221
(p = 0.543)Ineffective 17 (8.1) 69 (10.4) 86 (9.9)

No idea 12 (5.7) 44 (6.6) 56 (6.4)

Back pain
Effective 191 (91.4) 568 (85.7) 759 (87.0) 5.166

(p = 0.076)Ineffective 9 (4.3) 58 (8.7) 67 (7.7)
No idea 9 (4.3) 37 (5.6) 46 (5.3)

Sprain
Effective 189 (90.4) 559 (84.3) 748 (85.8) 5.170

(p = 0.075)Ineffective 11 (5.3) 65 (9.8) 76 (8.7)
No idea 9 (4.3) 39 (5.9) 48 (5.5)

Facial nerve paralysis
Effective 152 (72.7) 480 (72.4) 632 (72.5) 0.112

(p = 0.946)Ineffective 37 (17.7) 123 (18.6) 160 (18.3)
No idea 20 (9.6) 60 (9.0) 80 (9.2)

Stroke
Effective 132 (63.2) 412 (62.1) 544 (62.4) 0.560

(p = 0.756)Ineffective 52 (24.9) 180 (27.1) 232 (26.6)
No idea 25 (12.0) 71 (10.7) 96 (11.0)

Hypertension
Effective 58 (27.8) 190 (28.7) 248 (28.4) 0.079

(p = 0.961)Ineffective 109 (52.2) 339 (51.1) 448 (51.4)
No idea 42 (20.1) 134 (20.2) 176 (20.2)

Diabetes mellitus
Effective 55 (26.3) 157 (23.7) 212 (24.3) 0.699

(p = 0.705)Ineffective 111 (53.1) 358 (54.0) 469 (53.8)
No idea 43 (20.6) 148 (22.3) 191 (21.9)

Digestive disease
Effective 128 (61.2) 361 (54.4) 489 (56.1) 4.261

(p = 0.119)Ineffective 59 (28.2) 199 (30.0) 258 (29.6)
No idea 22 (10.5) 103 (15.5) 125 (14.3)
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Table 4. Cont.

Category

Existence of TKM Experience of
Children Reported by Parents Total

n (%)
χ2 (p)

Yes
n (%)

No
n (%)

Common cold rhinitis
Effective 124 (59.3) 315 (47.5) 439 (50.3) 9.073

(p = 0.011)Ineffective 63 (30.1) 249 (37.6) 312 (35.8)
No idea 22 (10.5) 99 (14.9) 121 (13.9)

Dementia
Effective 52 (24.9) 160 (24.1) 212 (24.3) 1.205

(p = 0.548)Ineffective 113 (54.1) 339 (51.1) 452 (51.8)
No idea 44 (21.1) 164 (24.7) 208 (23.9)

Cancer related pain
Effective 44 (21.1) 149 (22.5) 193 (22.1) 1.461

(p = 0.482)Ineffective 116 (55.5) 337 (50.8) 453 (51.9)
No idea 49 (23.4) 177 (26.7) 226 (25.9)

Infertility
Effective 72 (34.4) 217 (32.7) 289 (33.1) 0.241

(p = 0.887)Ineffective 92 (44.0) 296 (44.6) 388 (44.5)
No idea 45 (21.5) 150 (22.6) 195 (22.4)

Skin disease (atopic dermatitis)
Effective 107 (51.2) 250 (37.7) 357 (40.9) 12.043

(p = 0.002)Ineffective 68 (32.5) 282 (42.5) 350 (40.1)
No idea 34 (16.3) 131 (19.8) 165 (18.9)

Genitourinary disease
Effective 70 (33.5) 188 (28.4) 258 (29.6) 2.104

(p = 0.349)Ineffective 92 (44.0) 321 (48.4) 413 (47.4)
No idea 47 (22.5) 154 (23.2) 201 (23.1)

4. Discussion

In this study, which was based on the assumption that the experience, opinion, or
ideas of parents may influence the use of TKM by their children, the participants were
divided into groups based on whether their children had experienced using TKM or not;
comparisons were made to evaluate whether these groups showed any differences in terms
of the characteristics, awareness, or satisfaction of the parents. This analysis was done
for the purpose of developing policies and identifying the ideal time for intervention by
understanding the differences in satisfaction and awareness between the two groups.

The initial analysis regarding the participant’s children showed that, out of the 5000
participants, 17.4% (n = 872) had a child under the age of 19. Of these, 24% (n = 209)
answered that their children experienced the use of TKM. In previous studies, it was
reported that 55.3% of the target population had a child with TKM use experience [26], and
in another, 81% [25]. However, caution should be practiced when interpreting these results
as the target populations were from a daycare center within a self-governing district or the
outpatients of a TKM clinic who were familiar with TKM pediatric practices. Especially, the
value of 81% provided in Choi [25] was in contrast with the result of this study, where the
proportion of the children who experienced TKM was 17.4%. It is believed to be because
of the bias in the selection of the participants, who were selected from the patients who
used the TKM clinic of the researcher. In this study, certified national statistics were used
and thus based on a representative, standard sample of Korea’s general public; therefore,
it is believed that the result can be generalized. Also, this study supports the findings in
some preceding studies [25,26] that TKM clinics are used to treat the respiratory disease
and skin disease in children. However, the said study could not cover the analysis on the
purpose for the parents to use TKM clinics due to the limitations of the questions in the
questionnaire, making it necessary to use caution in interpreting these findings, as it was
assumed using the perception of treatment effect by parents based on the children’s TKM
use reported by parents.

The reason why the children in Chungcheong and Gyeongsang regions are more
likely to use TKM compared to those in the Capital area is attributed to the shortage
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of mainstream medical institutions (e.g., CM institutions and TKM institutions) and the
demographics of these areas. These two regions are some of the most representative
examples of a combination of urban and rural areas in the same region [27]. Also, the
demographics of these areas are heavily leaning toward the older population compared to
children [27].

The results of the analysis were used to observe whether there was a difference in
the characteristics of the parents depending on the experience of their children with TKM
showed that 8.1% more females (mothers) answered that their children had experienced
using TKM. Also, as the participants grew older, being in their 50 s or older, the rate
of answering that their children had experienced using TKM, tended to be higher. This
supports the existing study result, where females were more likely to use TKM, and 61.8%
of the users of TKM were at least 45 or older [28]. However, this study does not clarify the
factors and correlations. Therefore, care is needed as one attempts to interpret it. Future
studies are needed to investigate what is the true tendency of female and people in their
50 s or older in their use of TKM and what are the factors that contribute to such a result.
Based on such findings, it would be possible to employ a more detailed approach to the
use of TKM by the children.

On the other hand, the fact that those in their 30 s or 40 s were less likely to use TKM,
compared to those in their 50 s or older, can be attributed to the fact that the younger group
corresponds with the prime age of workers, namely those aged 25 to 49 [29], a time when
individuals are the most active in terms of economic activities. In addition, if both parents
of the children are working, it would be more likely that they would experience time or
money obstacles, when trying to seek out using TKM. The findings of this study suggest
that if the accessibility to TKM is improved for individuals in their 50 s, the younger parents
in their 30 s to 40 s, and females, it would be possible to improve accessibility for their
children. Also, in the group where the children had experienced TKM, the proportion of
those with a higher level of education was higher among those who gave positive answers
concerning the experience of the parents, intent to use in the future, and willingness to
recommend. This can be interpreted to be because of the financial resources, desire to be
healthy, and interest among these higher-education groups. However, further study is
needed in order to clarify this correlation.

About 60% of the participants answered that TKM treatments were more expensive,
which is related to the reimbursement ratio of the health care insurance of Korea. As of
2019, the reimbursement coverage rate by the health care insurance over the entirety of
medical institutions in Korea was 64.2%, while the rate for TKM clinics was 54% and TKM
hospitals was 28.7% [30]. This is based on the national policy that the health care insurance
coverage is to be provided for the treatments with a clear scientific basis to treat severe
diseases. While CM treatments have accumulated scientific evidence all over the world,
CAM treatments and traditional treatments differ between countries, making it difficult to
build up scientific evidence. Therefore, it is necessary to accumulate scientific evidence
for the treatment effectiveness and safety by means of exchange and harmonization of
traditional medicine and CAM with international organizations such as the World Health
Organization taking the leading role. If such a worldwide basis of evidence is built, it
could be possible to integrate traditional medicine and CAM treatments into the healthcare
coverage, eventually contributing to the improvement of the health of the public.

Children of parents with an experience of using TKM were more likely to use TKM,
compared with children whose parents had no experience with using TKM. Of the children
whose parents experienced using TKM, 91.4% used TKM (n = 191) themselves, while
71.9% of the children whose parents never used TKM used it (n = 477) (p < 0.001). This
indicates that the parents’ experience with using TKM had a significant impact (20%) on
the use of TKM by their children. The Ministry of Health and Welfare developed the TKM
health promotion program for toddlers and infants in 2016 [31], which has gradually been
implemented through community health centers [32]. As such, in order for the State to
maximize the effectiveness of childhood health management, mainly via TKM, a policy-
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based approach is needed such that the parents of these children may be provided with
health management programs through TKM, as well.

In the group of parents whose children experienced using TKM, the rate of answering
that they were willing to revisit a TKM clinic was higher by 9.5%, while the rate of
answering that they were willing to recommend to others was higher by 20.8% (p = 0.003).
This indicates that the perception of the parents impacted the use of TKM by their children,
and the improvement of the perception of these parents may have an impact on the use of
TKM by their children. It is necessary to conduct further studies in order to clarify these
correlations.

The limitations of this study were as follows: first, due to the limitations in the data
gathered for this study, it was not possible to clarify the correlations between the parents’
experience, awareness, and satisfaction with the use of TKM or the use of TKM by their
children. Additional studies are needed in order to clarify which variables among the
parents’ awareness, the purpose of visit, sex, or age, etc., had an impact on the use of
TKM by their children. Second, the data obtained through the survey was based on
the memories of parents, who were the participants of the survey. Therefore, it is still
possible that they answered incorrectly when asked about their children’s experience
with TKM. Third, the age group of the children of the participants could have had an
impact on the experience of using a TKM clinic. However, it was not possible to obtain
information on the age of the children. That is, younger children were more likely to have
not experienced TKM, which could have contributed to the outcome. Lastly, due to the
limitations in the questionnaires, it was not possible to identify the type of treatment the
participating patients received. Among the CAM treatments [5,33], vitamins and minerals,
probiotics, yoga, qigong, meditation, tai chi, relation techniques, and hypnotherapy are
rarely used in TKM clinics, and health insurance coverage of TKM treatment [11] includes
acupuncture, electro-acupuncture, pharmacopuncture, herbal medicine, chuna, cupping,
and moxibustion. Therefore, it is difficult to compare the usage status and perception of
TKM and CAM at the same level and generalize the results of this study.

The strength of this study is that it was conducted using data that is representative
of the general Korean population, making the study more generalizable so that the study
results can be used as a resource for the government to develop relevant policies. Also, it
would be necessary to conduct an in-depth analysis on the decision-makers who decide
which medical services to be used, as it is likely that the selection of the medical services
used by a child is influenced by parental decisions.

In the future, the following strategies will be needed for the popularization of TKM.
First, it is necessary to obtain precise statistical data on the factors and usage of TKM
by improving the questionnaire items for the national survey in the future. Based on
this study, it was possible to understand that the awareness of the family members on
TKM could have an impact on the use of TKM by other members. However, due to the
limitations in the question items in the questionnaire, we had difficulties in the analysis
of correlations and factors. During the subsequent round of the national survey, the
following supplementations are believed to be necessary: (1) Add questions regarding
the experience of talking with a family physician or the experience of actually using the
TKM for a disease or symptoms; (2) add more question items to ask whether the parents’
jobs were related to health care or they were actually healthcare professional, and if so,
what type of healthcare professionals; (3) add more question items regarding awareness,
the intent of use in the future, intent of the recommendation, and an item regarding
the preference toward TKM; (4) more survey items for the children, regarding their age,
education, and treated interventions and diseases; and (5) if questions are asked about
the use of TKM by the children, conduct a face-to-face interview of the parents and the
children at the same time. If the above-mentioned items are supplemented, it would be
possible to clarify the point of intervention through policies by means of statistical analyses.
Second, government-level standardization is required for the Clinical Practice Guideline
(CPG) and the Clinical Pathway (CP) centered around the diseases for which TKM has an
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advantage over CM. Choose the diseases for which TKM has an advantage in different
stages of the life cycle and develop corresponding CPGs and CPs (e.g., children; atopic
dermatitis, females; dysmenorrhea, adults; back pain, seniors; osteoarthritis). With the
policies to include these into the coverage of health care, it would have an impact on the
family members of TKM users, contributing to popularization. In particular, the use and
awareness of TKM by a female parent is likely to have an impact on her child. Therefore, it
is necessary to survey the diseases in more details when it comes to female participants
(e.g., menstruation, sub-fertility, post-natal management, climacterium, and menopause).

5. Conclusions

The present study investigated the correlation between parents’ perception and the
existence of children’s experience with TKM by analyzing the 2017 national survey of
TKM usage. The results indicate that the parents’ experience of using TKM and their
awareness contributed to the differences in their children’s experience of using TKM. Our
study suggests that the parent’s experience of using TKM could have an impact on the
children’s experience of using TKM. In the future, policy-based interventions would have
to be considered for the parents when establishing TKM policies for their children.
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Abstract: A significant number of individuals suffer from low back pain throughout their lifetime,
and the medical costs related to low back pain and disc herniation are gradually increasing in
Korea. Korean medicine interventions have been used for the treatment of lumbar intervertebral disc
herniation. Therefore, we aimed to update the existing Korean medicine clinical practice guidelines
for lumbar intervertebral disc herniation. A review of the existing guidelines for clinical treatment
and analysis of questionnaires targeting Korean medicine doctors were performed. Subsequently, key
questions on the treatment method of Korean medicine used for disc herniation in actual clinical trials
were derived, and drafts of recommendations were formed after literature searches using the Grading
of Recommendations, Assessment, Development and Evaluation. An expert consensus was reached
on the draft through the Delphi method and final recommendations were made through review by
the development project team and the monitoring committee. Fifteen recommendations for seven
interventions for lumbar disc herniation were derived, along with the grade of recommendation
and the level of evidence. The existing Korean medicine clinical practice guidelines for lumbar
intervertebral disc herniation have been updated. Continuous updates will be needed through
additional research in the future.

Keywords: clinical practice guideline; Korean medicine; lumbar intervertebral disc herniation;
grading of recommendations assessment; development and evaluation

1. Introduction

With the ageing of the intervertebral disc, the compression force increases, squeezing
out the nucleus pulposus through the fissure and resulting in the mechanical pressure on
the spinal nerve that causes low back pain (LBP) and radiating pain, known as lumbar
intervertebral disc herniation (LHIVD) [1].
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In Korea, the overall annual incidence rate for spinal disease was a median of 16,387
per 100,000 individuals in 2016. The incidence rate and annual costs per patient increased
by 7.6% and 14.7%, respectively, over the period from 2012 to 2016. The incidence and
medical expenses of LHIVD were the highest in patients aged under 60 years [2].

Several clinical practice guidelines (CPGs) with a focus on Western medicine are
available for LHIVD, such as CPGs for the diagnosis and treatment of LHIVD with radicu-
lopathy (North American Spine Society, 2012) [3]. In Korea, several Korean medicine (KM)
treatments are used to treat low back pain. As a result of a survey on low back pain patients
conducted by the Ministry of Health and Welfare in 2017, 83.1% of outpatients and 90.3%
of inpatients answered that they thought KM was effective, indicating a high level of trust
in KM treatment [4].

In 2015, the Korea Institute of Oriental Medicine (KIOM) developed guidelines for
LHIVD based on an acknowledgment of the need to amend the CPG evaluation instrument
using the Appraisal of Guidelines for Research and Evaluation (AGREE) II [5]. We aimed to
update the outdated 2015 KM CPGs for LHIVD and use Grading of Recommendations As-
sessment, Development and Evaluation (GRADE) to provide appropriate recommendations
and address the key clinical questions about LHIVD in adults for KM doctors.

2. Materials and Methods
2.1. Planning of CPG Development

We collected and analyzed new data with previous data that was used as evidence in
the latest KM CPGs for LHIVD [6], which was developed by KIOM in 2015. To establish a
revision strategy, a questionnaire was developed to investigate KM doctors’ current utiliza-
tion and opinions about KM CPGs for LHIVD. The survey was conducted by sending an
email to all KM doctors. The survey items included awareness, utilization, accessibility,
understanding, usability for explanation, usability for clinical decisions, and improvement
points of the existing guidelines. To reflect the opinions of the clinicians, the frequency
of intervention, demand for clinical trials, and use of herbal medicines were also investi-
gated [7].

2.2. Development Process

A development committee analyzed previously developed CPGs for LHIVD and
selected the key clinical questions with the results of the questionnaire survey. The Korean
Acupuncture and Moxibustion Medicine Society, Society of Korean Medicine Rehabilitation,
Association of the Spine and Joint Korean Medicine, and related experts reviewed and
approved the key questions. After screening, quality evaluation, and synthesis of the
retrieved literature, the recommendations were drafted. Expert consensus was reached
on the draft using the Delphi method. After an internal review, an external review by the
Korean Medical Standard Clinical Practice Guideline Project Group and the monitoring
committee was conducted. Subsequently, the CPGs were reviewed and certified by the
relevant group.

2.3. Establishment of the Expert Committee

The expert committee consisted of a working group and a review committee. The
working group collected evidence on the key clinical questions and drafted the CPGs. The
multidisciplinary experts, including economic evaluators, clinical experts, methodology
experts, and guide users, participated in this activity. The review committee group reviewed
the draft version and decided on the final recommendations.

2.4. Key Clinical Question

Acupuncture, pharmacopuncture, herbal medicine, Tuina manual therapy, moxibus-
tion, thread-embedding acupuncture (TEA), and cupping were evaluated as KM interven-
tions. The effects of single treatment, combination treatment, and differences in the effect
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according to the technique of the same treatment method were set for each intervention as
three categories of clinical questions.

In the comparative intervention, the active control group included all interventions
actually used for therapeutic purposes in Western medicine, and the category of conven-
tional treatments applied as a combination therapy encompassed all the current KM and
Western medicine interventions actually used for therapeutic purposes.

2.5. Search Strategy

The following international databases were used: PubMed, EMBASE, Cochrane Li-
brary, China National Knowledge Infrastructure, Citation Information by NII, and J-stage.
The following Korean databases were used: KoreaMed, Korean Medical Database, Korean
Studies Information Service System, National Digital Science Library, Korea Institute of Sci-
ence and Technology Information, and Oriental Medicine Advanced Searching Integrated
System. The search process was performed by setting the search period until May 2019,
including the data from the last CPGs. Details regarding the search strategy and PICO
approach are shown in the Supplementary Materials S1.

2.6. Selection of Study

Two independent reviewers performed the screening procedure. Duplicate articles
were excluded, and the selection and exclusion processes through the title, abstract, and
full-text review were performed sequentially. The preferred reporting items for systematic
reviews and meta-analyses (PRISMA) were adopted.

Randomized controlled clinical trial studies (RCTs) adopting the following three de-
signs and including adult patients with LHIVD were selected based on the PICO approach:

(1) KM treatment vs. active control.
(2) KM treatment + conventional treatment vs. conventional treatment.
(3) Specific technique of KM treatment vs. another technique of same KM intervention

The exclusion criteria were as follows:
1. Non-RCTs, such as literature reviews, case reports, observational studies, and animal

experiments.
2. Unclear presentation of the evaluation tool or method.
3. In the case of an intervention that cannot be used in the clinical field or an intervention

that cannot be viewed as a medical practice.
4. When the specific effect of the intervention alone cannot be confirmed due to the

design problems of the experimental group and the control group.

2.7. Quality Assessment of the Studies

The Cochrane Risk of Bias Evaluation tool [8] was used for RCTs included in this
study. All the evaluations were performed by two independent researchers. In case of
disagreement, an agreement was reached with the aid of the supervisor.

2.8. Analysis and Synthesis of Evidence

The evidence gathered for each clinical question was synthesized and analyzed through
a meta-analysis. The analysis was conducted using RevMan 5.3, provided by Cochrane.

The evidence was synthesized for each evaluation index of the evidence documents
included in each clinical question. For a continuous variable, the mean difference (MD)
was derived, and for a nominal variable, the risk ratio (RR) was derived to evaluate the
magnitude and significance of the effect.

The magnitude and significance of the effect were used to establish a basic grade at
the level of evidence and evaluate non-precision. The sample size of the data synthesized
for each indicator was applied to the imprecision evaluation, and the heterogeneity data
(I2) derived during the evidence synthesis process was applied to the inconsistency item
when evaluating the level of evidence.
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2.9. Classification of the Level of Evidence

We used the GRADE, developed by the Cochrane GRADE working group, to deter-
mine the level of evidence and the grade of recommendation [9]. In the GRADE, the level of
evidence is preferentially determined according to the study design. RCTs are categorized
as having a high level of evidence while observational studies are categorized as having
a low level of evidence. If there is a risk of bias, inconsistency, indirectness, imprecision,
or publication bias through the evaluation of evidence in a systematic literature review,
the level of evidence is lowered by the first or second grade. If the effect size is large, the
confounding variable reduces the effect size or if there is a dose–response relationship, the
level of evidence can be increased.

The GRADE categorizes the level of evidence into four categories: high, moderate, low,
and very low [10]. In the past, the definition of the level of evidence meant the possibility of
change according to future research; however, since further research is not always possible,
it has been revised to be the level of confidence now. In our CPGs, the classification of the
classical text-based (CTB) level of evidence was also applied. The levels of evidence and
definitions are provided in Table 1.

Table 1. GRADE level of evidence.

Level of Evidence Definition

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate We are moderately confident of the effect estimate; the true effect is likely to be close to the estimate
of the effect; however, there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited: The true effect may be substantially different from
the estimate of the effect.

Very low We have very little confidence in the effect estimate; the true effect is likely to be substantially
different from the estimate of the effect.

Classical text-based Although there is evidence recorded in the classical texts, such as traditional Korean medicine books,
evidence studies using modern research methodology have not been conducted.

2.10. Development and Agreement of Recommendations
2.10.1. Principles of Creating Recommendations

Recommendations were prepared according to the following principles:

(1) The recommendations should contain a specific and accurate description of what man-
agement is appropriate for a particular situation and patient based on the evidence.

(2) The key recommendations should be easily identifiable.
(3) The recommendations and the supporting evidence should be linked.
(4) The level of recommendation should be properly expressed.
(5) The patients or population targeted for the recommendation and the recommended

intervention should be specified in as much detail as possible.

2.10.2. Recommendation Grade

The level of recommendation was determined by the magnitude of the benefit or harm.
Based on the level of evidence, focusing on the level of confidence in the effect, comparison
between the desired and unwanted effects, reliability of values and preferences, and use of
resources was conducted.

When the benefit outweighs the harm, the use of the intervention is recommended
and the recommendation grade A is assigned. According to the degree, grades B, C, and D
are assigned separately.

If the CTB level of evidence is derived based on the textbook of KM prescribed
by the Ministry of Health and Welfare and the Ministry of Food and Drug Safety and
textbooks of the KM College, the utilization in the clinical field is evaluated and the Good
Practice Point (GPP) grade was assigned through the expert consensus process of the
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development committee. An external consensus was conducted using the Delphi technique.
The definitions and notations of the recommendation grades are summarized in Table 2.

Table 2. GRADE definitions and notations.

Grade Definition Notation

A It is recommended when the benefits are clear, and utilization is high
in the clinical field. Is recommended

B
It is given when the benefit is reliable, and the utilization is high or moderate in the
real-world practice or when the clinical benefit is obvious even though the evidence

from the research related to the evidence of the recommendation is insufficient.

Should be
considered

C It is given when the benefit is not reliable; however, the utilization is high or
moderate in the treatment field. May be considered

D Benefits are unreliable and can cause harmful consequences. Is not recommended

Good Practice Point It is recommended on the basis of a group of experts based on bibliographic
evidence or clinical utilization.

Is recommended
based on the expert

group consensus

2.11. AGREEII

According to the 23 main items of AGREE II, [11] the contents of CPGs was reviewed.
Some points of errors, Such as Instances of essential content omission, non-specific content
descriptions, descriptions of inappropriate contents were pointed out. A repeated feedback
process was performed by adding and revising the inappropriate points.

3. Results

Our CPGs confirmed 15 recommendations based on the 7 types of KM treatments
containing interventions, comparators, level of evidence, and grade of recommendation for
the key clinical questions (Table 3). PRISMA flow charts and the GRADE data including the
outcome measures, risk of bias, inconsistency, indirectness, imprecision, and other consider-
ations are summarized in the Supplementary Materials S2. The details of recommendation
and clinical findings, including the number of patients, number of studies, and pooled
relative effect with p values extracted from all the included studies, are summarized in the
Supplementary Materials S3.

Table 3. Interventions, comparators, and level of evidence/grade of recommendation for the key
clinical questions.

Key Clinical Question Intervention (I) Comparator (C)
Grade of

Recommendation/Level
of Evidence/

Acupuncture

CQ1. Is acupuncture treatment helpful to improve the
overall symptoms in adult patients with lumbar
intervertebral disc herniation compared to usual

conventional treatment (UCT)?

Acupuncture UCT A/High

CQ2. Is acupuncture treatment with UCT helpful to
improve the pain and overall symptoms in adult

patients with lumbar intervertebral disc herniation
compared to UCT?

Acupuncture + UCT UCT A/Moderate

CQ3. Is electrio-acupuncture, fire needling, or warm
needling treatment helpful to improve the overall

symptoms in adult patients with lumbar intervertebral
disc herniation compared to acupuncture?

Electro-acupuncture,
fire needling,

orwarm needling
Acupuncture A/High

CQ4. Is the deep-injection acupuncture treatment
helpful to improve the overall symptoms in adult

patients with lumbar intervertebral disc herniation
compared to superficial-injection acupuncture?

Deep-injection
acupuncture

Superficial-
injection

acupuncture
B/Moderate

129



Healthcare 2022, 10, 246

Table 3. Cont.

Key Clinical Question Intervention (I) Comparator (C)
Grade of

Recommendation/Level
of Evidence/

Moxibustion

CQ5. Is moxibustion treatment helpful to improve the
overall symptoms in adult patients with lumbar
intervertebral disc herniation compared to UCT?

Moxibustion UCT GPP/Very low

CQ6. Is a combination treatment or moxibustion with
acupuncture or Tuina manual therapy treatment helpful
to improve the overall symptoms in adult patients with

lumbar intervertebral disc herniation compared to
acupuncture or Tuina monotherapy?

Moxibustion +
acupuncture or

moxibustion + Tuina
manual therapy

Acupuncture or
Tuina manual

therapy
A/High

CQ7. Is moxibustion treatment that suspends deqi
sensation helpful in improving the overall symptoms in
adult patients with lumbar intervertebral disc herniation
compared to moxibustion treatment that does not cause

deqi sensation?

Moxibustion with
deqi sensation

Moxibustion
without deqi

sensation
C/Low

Herbal medicine

CQ8. Is herbal medicine monotherapy helpful to
improve the overall symptoms in adult patients with

lumbar intervertebral disc herniation compared to UCT?
Herbal medicine UCT B/Moderate

CQ9. Is herbal medicine with UCT helpful to improve
the overall symptom in adult patients with lumbar
intervertebral disc herniation compared to UCT?

Herbal medicine +
UCT UCT A/High

Pharmacopuncture

CQ10. Is pharmacopuncture treatment with UCT
helpful to improve the overall symptoms in adult

patients with lumbar intervertebral disc herniation
compared to UCT?

Pharmacopuncture +
UCT UCT B/Moderate

Tuina manual therapy

CQ11. Is Tuina manual therapy helpful to improve the
overall symptoms in adult patients with lumbar
intervertebral disc herniation compared to UCT?

Tuina manual
therapy UCT A/High

CQ12. Is Tuina manual therapy with UCT helpful to
improve the overall symptoms in adult patients with

lumbar intervertebral disc herniation compared to UCT?

Tuina manual
therapy + UCT UCT A/Moderate

Thread-embedding acupuncture

CQ13. Is thread-embedding acupuncture monotherapy
helpful to improve the overall symptoms in adult

patients with lumbar intervertebral disc herniation
compared to UCT?

Thread-embedding
acupuncture UCT B/Moderate

CQ14. Is thread-embedding acupuncture therapy with
UCT helpful to improve the overall symptoms in adult

patients with lumbar intervertebral disc herniation
compared to UCT?

Thread-embedding
acupuncture + UCT UCT B/Moderate

Cupping

CQ15. Is cupping with UCT helpful to improve the
overall symptoms in adult patients with lumbar
intervertebral disc herniation compared to UCT?

Cupping + UCT UCT B/Moderate

UCT: usual conventional treatment.
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3.1. Acupuncture
3.1.1. Acupuncture vs. Active Control Treatment

The level of evidence and recommendations were derived based on 24 RCTs [12–35]
comparing acupuncture for LHIVD and the active control treatment in terms of pain,
function, and overall symptom improvement.

Acupuncture, electroacupuncture, and warm needle acupuncture were compared with
active control treatments, such as Western medicine, injection, and physical therapy. The
meta-analysis showed that acupuncture was more effective in improving overall symptoms
(RR: 1.20, 95% confidence interval [CI]: 1.16–1.25, p < 0.001), pain (MD, 1.86, 95% CI:
−1.91–−1.81, p < 0.001), and function (MD, 4.48, 95% CI: 3.93–5.03, p < 0.001) than active
control treatment.

In conclusion, acupuncture is recommended for improving the overall symptoms of
LHIVD(A/High).

3.1.2. Acupuncture + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on 15 RCTs [20,36–49]
that observed the combined effect of acupuncture and conventional treatment for LHIVD
in terms of pain, function, and overall symptom improvement.

As a result of the meta-analysis, acupuncture combined with conventional treatments,
such as moxibustion, herbal medicine, Western medicine, injection, and physical therapy,
was more effective than usual conventional therapy in improving the overall symptoms
(RR: 1.21, 95% CI: 1.16–1.28, p < 0.001), pain (MD, −1.03, 95% CI: −1.16–−0.90, p < 0.001),
and function (ODI: MD, −3.27, 95% CI: −3.86–−2.68, p < 0.001; JOA: MD, 4.00, 95% CI:
3.48–4.52, p < 0.001). However, the heterogeneity (I2 = 80%) between studies was high;
therefore, the level of evidence was evaluated at one level lower due to inconsistency.

Acupuncture has been reported to have a low clinical risk in safety-related studies [50]
and in the utilization survey of experts, it has been shown to be a highly useful treatment
method [51].

In conclusion, acupuncture in combination with conventional treatment is recom-
mended for improving the overall symptoms of LHIVD (A/Moderate).

3.1.3. Electro-Acupuncture, Fire Needling, or Warm Needling vs. Acupuncture

The level of evidence and recommendations were derived based on seven RCTs [22,52–57]
that observed the effect of additional thermal or electrical stimulation in acupuncture for
LHIVD in terms of pain, function, and overall symptom improvement.

As a result of the meta-analysis, the addition of thermal stimulation or electrical
stimulation during acupuncture was effective in improving the overall symptoms (RR: 1.16,
95% CI: 1.09–1.23, p < 0.001), pain (MD, −0.58, 95% CI: −0.76–−0.39, p < 0.001), and function
(ODI: MD, −0.71, 95% CI: −1.29–−0.13, p < 0.05) compared to acupuncture monotherapy.

In conclusion, the addition of thermal stimulation or electrical stimulation during
acupuncture is recommended for improving the overall symptoms of LHIVD (A/High).

3.1.4. Deep-Insertion Acupuncture vs. Superficial-Insertion Acupuncture

The level of evidence and recommendations were derived based on eight RCTs [58–65]
that observed the effect of the difference in the depth of insertion with respect to the pain
and overall symptom improvement in acupuncture for LHIVD.

The meta-analysis showed that deep-insertion acupuncture was more effective in
improving the overall symptoms (RR: 1.31, 95% CI: 1.23–1.39, p < 0.001) than superficial-
insertion acupuncture. However, the level of evidence was evaluated to be one level lower
due to inconsistency owing to the high heterogeneity (I2 = 88%) observed between studies.
There was no significant difference in pain improvement (MD, −1.66, 95% CI: −3.97–0.65,
p = 0.16).

In conclusion, deep-insertion acupuncture should be considered for improving the
overall symptoms of LHIVD (B/Moderate).
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3.2. Moxibustion
3.2.1. Moxibustion vs. Active Control Group

As a result of a search for RCTs comparing moxibustion and active control treatment
for LHIVD, one study [66] was found, but a sufficient sample size was not secured. There
were no significant differences in terms of the effect (RR: 1.15, 95% CI: 0.97–1.36, p = 0.10).

In the classical literature contained in the textbooks of the College of KM [67], moxi-
bustion is applied for cold back pain among the 10 classes of LBP. In the classical literature
of Singugyeonglon, moxibustion is presented for waist and knee pain, which is similar to
LBP and radiating pain. In addition, Donguibogam offers moxibustion for LBP, including
when the waist cannot be bent or stretched with LBP.

In a questionnaire study that surveyed the treatment status of LHIVD among KM
doctors, 102 of 373 respondents (27.3%) answered that they used moxibustion [7]. Addi-
tionally, in a survey on the current status of moxibustion for musculoskeletal disorders in
KM doctors in Seoul, 135 of 234 respondents (57.7%) answered that they used moxibustion
for LBP, indicating that the utilization of moxibustion in actual clinical practice is high [68].

The clinical evidence for the effect of moxibustion for LHIVD was found to be in-
sufficient. However, based on the evidence from classical literature according to the
development strategy of our guidelines, the level of evidence was assessed to be CTB.
Considering the high utilization of moxibustio, the GPP grade was assigned through a
clinical expert consensus process.

In conclusion, moxibustion is recommended for improving pain with LHIVD based
on the consensus of the expert group (CTB/GPP).

3.2.2. Moxibustion + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on five RCTs [47,57,69–71]
that observed the combination effect of “moxibustion and acupuncture” or “moxibus-
tion and Tuina manual therapy” for LHIVD in terms of pain, function, and overall
symptom improvement.

As a result of the meta-analysis, the combination of moxibustion and conventional
treatments, such as acupuncture and Tuina manual therapy, was more effective in improv-
ing the overall symptoms (RR: 1.22, 95% CI: 1.12–1.32, p < 0.001), pain (MD, −1.40, 95% CI:
−1.85–−0.95, p < 0.001), and function (MD, 4.10, 95% CI: 3.42–4.77, p < 0.001) than usual
conventional therapy, such as acupuncture or Tuina monotherapy.

In conclusion, moxibustion in combination with conventional treatment is recom-
mended for improving the overall symptoms of LHIVD(A/High).

3.2.3. Moxibustion Causing Deqi Sensation vs. Moxibustion Not Causing Deqi Sensation

The level of evidence and recommendations were derived based on four RCTs [72–75]
that observed the effect of moxibustion for LHIVD in terms of function and overall
symptom improvement.

The meta-analysis showed that moxibustion causing deqi sensation was effective
in improving the overall symptoms (RR: 1.19, 95% CI: 1.06–1.33, p < 0.01) and function
(MD, −2.66, 95% CI: −4.02–−1.30), p < 0.001) compared to moxibustion not causing deqi
sensation. However, due to the lack of quality of the supporting literature and the number
of subjects included, the level of evidence was evaluated at two levels lower due to the risk
of bias and imprecision.

In conclusion, moxibustion treatment causing deqi sensation may be considered for
improving the overall symptoms of LHIVD (C/Low).

3.3. Herbal Medicine
3.3.1. Herbal Medicine vs. Active Control Treatment

The level of evidence and recommendations were derived based on seven RCTs [76–82]
comparing herbal medicine and active control treatment for LHIVD in terms of pain,
function, and overall symptom improvement.
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The results of the meta-analysis showed that herbal medicine was more effective in
improving the overall symptoms (RR: 1.19, 95% CI: 1.11–1.28, p < 0.001), pain (MD, −0.55,
95% CI: −0.70–−0.40, p < 0.001), and function (ODI: MD, −3.86, 95% CI: −4.71–−3.10,
p < 0.001; JOA: MD, 1.46, 95% CI: 0.95–1.97, p < 0.001) than active control treatments, such
as Western medicine and traction treatment.

Although the level of evidence was high in terms of overall symptom improvement,
inconsistency and imprecision were observed in terms of pain and function improvement
(VAS, I2 = 78%; ODI, I2 = 85%); therefore, the level of evidence was lowered by two grades.

In conclusion, herbal medicine should be considered to improve the overall symptoms
of LHIVD (B/Moderate).

3.3.2. Herbal Medicine + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on 22 RCTs [40,83–103]
that observed the combination effect of herbal medicine and conventional treatment for
LHIVD in terms of pain, function, and overall symptom improvement.

As a result of the meta-analysis, the combination of conventional herbal medicine
with usual conventional treatments, such as acupuncture, pharmacopuncture, Tuina man-
ual therapy, Western medicine, injection, physical therapy, and integrated treatment,
was more effective in improving the overall symptoms (RR: 1.32, 95% CI: 1.26–1.37,
p < 0.001), pain (MD, −1.51, 95% CI: −1.57–−1.46, p < 0.001), and function (ODI: MD,
−5.25, 95% CI: −8.33–−2.17, p < 0.001; JOA: MD, 5.89, 95% CI: 5.31–6.46, p < 0.001) than
usual conventional therapy.

In conclusion, herbal medicine in combination with conventional treatment is recom-
mended for improving the overall symptoms of LHIVD (A/High).

3.4. Pharmacopuncture
Pharmacopuncture + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on eight RCTs [97,104–110]
that observed the combined effect of pharmacopuncture and conventional treatment for
LHIVD in terms of pain, function, and overall symptom improvement.

The meta-analysis showed that the combination of pharmacopuncture with conven-
tional treatments, such as acupuncture and Tuina manual therapy, was more effective in
improving the overall symptoms (RR: 1.19, 95% CI: 1.07–1.32, p < 0.001), pain (MD, –1.65,
95% CI: 1.70–−1.61, p < 0.001), and function (ODI: MD, −8.39, 95% CI: −10.50–−6.28,
p < 0.001; ODI change: MD, 6.22, 95% CI: 3.10–9.33, p < 0.001; JOA: MD, 9.00, 95% CI:
7.89–10.11, p < 0.001) than usual conventional therapy. Since the overall number of evidence
documents and the number of subjects included in studies was small, the level of evidence
was lowered by one grade due to imprecision.

In conclusion, the combination of pharmacopuncture with conventional treatment
should be considered for improving the overall symptoms of LHIVD (B/Moderate).

3.5. Tuina Manual Therapy
3.5.1. Tuina Manual Therapy vs. Active Control Treatment

The level of evidence and recommendations were derived based on 10 RCTs [48,111–120]
that compared Tuina manual therapy and active control treatment for LHIVD in terms of
pain, function, and overall symptom improvement.

As a result of the meta-analysis, Tuina manual therapy was effective in improving
the overall symptoms (RR: 1.17, 95% CI: 1.12–1.23, p < 0.001), pain (MD, 1.09, 95% CI:
1.32–−0.86, p < 0.001), and function (ODI: MD, 9.87; 95% CI: 15.68– –4.06; p < 0.001; JOA:
MD, 4.85, 95% CI: 3.87–5.83, p < 0.001) compared to active control treatments, such as
Western medicine, injection, and traction treatment.

In conclusion, Tuina manual therapy is recommended for improving the overall
symptoms of LHIVD (A/High).
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3.5.2. Tuina Manual Therapy + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on 32
RCTs [36,39,46,89,99,121–147] that observed the combined effect of Tuina manual therapy and
conventional treatment for LHIVD in terms of pain, function, and overall symptom improvement.

As a result of the meta-analysis, the combination of Tuina manual therapy with
conventional treatments, such as acupuncture, herbal medicine, injection, and traction
therapy, was more effective in improving the overall symptoms (RR: 1.25, 95% CI: 1.22–1.29,
p < 0.001), pain (MD, −1.08, 95% CI: 1.21–−0.95, p < 0.001), and function (ODI: MD, 2.93,
95% CI: 3.38 –−2.49, p < 0.001; JOA: MD, 4.86, 95% CI: 4.19–5.53, p < 0.001) than conventional
treatment. However, the heterogeneity (I2 = 76%) between studies was high; therefore, the
level of evidence was evaluated at one level lower due to inconsistency.

In conclusion, a combination of Tuina manual therapy and conventional treatment is
recommended for improving the overall symptoms of LHIVD (A/Moderate).

3.6. TEA
3.6.1. TEA vs. Active Control Treatment

The level of evidence and recommendations were derived based on 12 RCTs [148–159]
that compared TEA and active control treatment for LHIVD in terms of pain, function, and
overall symptom improvement.

As a result of the meta-analysis, TEA was more effective in improving the overall
symptoms (RR: 1.14, 95% CI: 1.10–1.19, p < 0.001), pain (MD, 0.40, 95% CI: 0.54–−0.26,
p < 0.001), and function (ODI: MD, 1.30, 95% CI: 2.42–−0.18, p < 0.05; JOA: MD, 2.03,
95% CI: 0.30–3.76, p < 0.05) than active control treatments, including acupuncture and
complex treatment. However, in terms of overall symptom improvement, the risk of bias
was high; therefore, the level of evidence was lowered by one grade.

In conclusion, TEA should be considered to improve the overall symptoms of LHIVD
(B/Moderate).

3.6.2. TEA + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on seven RCTs [160–166]
that observed the combined effect of TEA and conventional treatment in terms of pain,
function, and overall symptom improvement for LHIVD

As a result of the meta-analysis, the combination of TEA and conventional treatments,
such as acupuncture, herbal medicine, and traction treatment, was more effective in im-
proving the overall symptoms (RR: 1.15, 95% confidence interval [CI] 1.09–1.21, p < 0.001),
pain (MD, −2.00, 95% CI: –2.46–−1.54, p < 0.001), and function (ODI: MD, 21.07, 95% CI:
27.18–−14.96, p < 0.001; JOA: MD, 2.37, 95% CI: 0.78–3.96, p < 0.001) compared to usual
conventional therapy. However, in the area of overall symptom improvement, heterogene-
ity (I2 = 80%) between studies was observed, and the level of evidence was lowered by one
level due to inconsistency.

In conclusion, TEA in combination with conventional treatment should be considered
for improving the overall symptoms of LHIVD (B/Moderate).

3.7. Cupping
Cupping + Usual Conventional Therapy vs. Usual Conventional Therapy

The level of evidence and recommendations were derived based on five RCTs [167–171]
that observed the combined effect of cupping and conventional treatment for LHIVD in
terms of pain, function, and overall symptom improvement.

As a result of the meta-analysis, the combination of cupping and conventional treat-
ment had a significant effect on the overall symptom improvement (RR: 1.43, 95% CI:
1.27–1.62, p < 0.001) compared to conventional therapy without cupping. However,
there was no significant difference in pain improvement (MD, −1.08, 95% CI: −2.24–0.08,
p = 0.07); therefore, the level of evidence was evaluated as very low due to the high imprecision.
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In conclusion, cupping treatment should be considered in combination with conven-
tional treatment for improving the overall symptoms of LHIVD (B/Moderate).

4. Discussion

CPGs are systematically developed statements to assist practitioners and patient
decisions about the appropriate healthcare for specific clinical circumstances.

Among the several standard methods used to develop CPGs, we mainly used the
GRADE to assess the quality of evidence.

We applied seven types of interventions to the clinical question. In a preliminary
study, it was found that the studied interventions were used frequently in the actual
clinical field [7]. The studied interventions are often used alone or in combination with
other treatments.

When the intervention was applied alone, acupuncture and Tuina manual therapy
were evaluated as A grade, herbal medicine and TEA were evaluated as B grade, and moxi-
bustion was evaluated as GPP grade. Each single treatment was compared to active control
treatments, including drugs, injection therapy, and physical therapy. This comparison
showed that KM treatment can be used as an alternative to conventional treatment.

For herbal medicine, the level of evidence was lowered by two grades due to the
inconsistency and imprecision observed in terms of pain and function improvement. For
TEA, the level of evidence was lowered by one grade due to the risk of bias. Further
research is required to expand the evidence.

When intervention was applied as combination therapy, the combination of acupunc-
ture with active control treatment, combination of moxibustion with acupuncture or Tuina
manual therapy, combination of herbal medicine with active control treatment, and combi-
nation of Tuina manual therapy with active control treatment were evaluated as A grade,
and the combination of pharmacopuncture with active control treatment, combination
of TEA with active control treatment, and combination of cupping treatment with active
control treatment were evaluated as B grade. Conventional therapies include Western
medicine and KM treatments. This comparison showed that KM treatment can be used as
a complementary treatment to conventional treatments.

Regarding the combination of pharmacopuncture with active control treatment, the
level of evidence was lowered by one grade due to imprecision because the overall number
of evidence documents and the number of subjects included in the studies were small. For
the combination of Tuina manual therapy with active control treatment and combination of
TEA with active control treatment, the level of evidence was evaluated as one level lower
due to the inconsistency owing to the high heterogeneity between studies. Further research
is required to expand the evidence.

In actual clinical practice, KM techniques have different treatment techniques. Among
them, we developed recommendations for the depth of acupuncture, thermal and electrical
stimulation with acupuncture, and deqi sensation caused by moxibustion. Additional heat
or electrical stimulation during acupuncture was classified as grade A. Deep-insertion
acupuncture was evaluated as B grade, and moxibustion causing deqi sensation was
evaluated as C grade. For deep-insertion acupuncture, the level of evidence was evaluated
as one level lower due to inconsistency owing to the high heterogeneity between studies.
Regarding moxibustion that causes deqi sensation, the level of evidence was evaluated
at two levels lower due to the risk of bias and imprecision owing to the lack of quality of
the supporting data and the n umber of subjects included. Further research is required to
expand the evidence.

4.1. Limitations of the Present Guidelines

Our CPGs have several limitations. First, there are limitations in the search strategy.
Since the terms were not the same for each treatment intervention, it was difficult to
present a standardized method for selecting a search word, and there were limitations in
establishing a consistent level of search strategy due to the different terms by country.
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Second, there are some qualitative limitations that include cases where bias risk
evaluation factors were not presented, cases that were not blinded, and cases where
there were limitations in the design of the study. Moreover, some studies had limitations,
such as study inconsistency and imprecision, and a lack of evaluation indicators, such as
segmentation, safety, and economics.

Finally, there are methodological limitations that do not reflect the diversity of KM
treatment techniques. Few studies have compared and analyzed the detailed elements of
KM treatments. There may be some disparity from the actual clinical practice in the method
of synthesizing KM treatments, including various detailed attributes, into a certain category
and arriving at a conclusion. Except for the diagnosis of LHIVD, there is insufficient
evidence to consider clinical variables, such as severity.

4.2. Recommendation for Further Guidelines

To overcome the limitations of our CPGs, a number of clinical studies are needed to ac-
cumulate evidence. In addition, to acquire data on stability and provide recommendations
that can be realistically applied in the clinical field, it is necessary to expand the scope to
case reports and observational studies while using RCTs as supporting literature in CPGs.
A close review of more clinical experts is necessary to prevent the deterioration of quality.
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