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Preface to ”Geriatric Assessment”

Geriatric assessment—broadly defined—has become foundational to systems of care for frail

elderly people at risk for functional decline, death, intensification of services, and long-term

institutionalization. Its key feature is ascertainment of multiple dimensions of health and health

risks—not only medical, but functional, cognitive, psychological, and socioeconomic factors.

This multidimensionality is key to systematic screening and targeting using technologies to uncover

frail, at-risk elderly people in their neighborhoods, homes, and at various other service contact

points, for more intensive evaluation, i.e., “comprehensive geriatric assessment”—a multidisciplinary

diagnostic and treatment process that identifies medical, psychosocial, and functional limitations

of a frail older person to develop a coordinated plan to maximize overall health with aging.

Care models embedding comprehensive and multidimensional assessment—in the community and

in institutions—have been studied for years, with evidence supporting the efficacy of some in

improving various care outcomes. In fact, early successes are partly responsible for the spread and

differentiation of assessment-based programs, involving teams of specially trained health professions,

together with the continued growth in the number of frail and at-risk elderly in demographically

post-transition populations. From those earlier days, multidimensional geriatric assessment has come

to support a variety of “co-care” or collaborative approaches with orthopedics, oncology, emergency

medicine, surgery, and other medical disciplines. Now, developing countries are also rapidly aging

and becoming wealthier, with improved health and social service resources. Thus, the interest in

geriatric medicine and related care systems has been spreading, as well as the need to adapt and

evaluate practice and assessment technologies in these new environments. The papers gathered in

this Special Issue of Geriatrics all relate in some way to the foundational theme of multidimensional

geriatric assessment, as they also exhibit the continuing evolution and differentiation of structures

and processes of care built upon it. New technologies, populations, systems of care and financing,

and workforce development strategies will need to hold true to these core principles.

Darryl Wieland

Editor
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Geriatric assessment—broadly defined—has become foundational to systems of care for frail
elderly people at risk for functional decline, death, intensification of services, and long-term
institutionalization. Its key feature is the ascertainment of multiple dimensions of health and
health risks: not only medical, but functional, cognitive, psychological, and socioeconomic factors.
This multidimensionality is key to systematic screening and targeting using technologies to uncover
frail, at-risk elderly people in their neighborhoods, homes, and at various other service contact points,
for more intensive evaluation, i.e., “comprehensive geriatric assessment”, a multidisciplinary diagnostic
and treatment process that identifies medical, psychosocial, and functional limitations of a frail older
person to develop a coordinated plan to maximize overall health with aging [1].

Geriatric care models embedding comprehensive and multidimensional assessment—in the
community and in institutions—have been studied for years, with evidence supporting the efficacy
of some in improving various outcomes [2–4]. In fact, early successes are partly responsible for the
spread and differentiation of assessment-based programs, involving teams of specially trained health
professions, together with the continued growth in the number of frail and at-risk elderly people in
demographically post-transition populations. This has been observed of geriatric assessment in other
journal collections going back some decades [5,6]. From those earlier days, multidimensional geriatric
assessment has come to support a variety of “co-care” or collaborative approaches with orthopedics,
oncology, emergency medicine, surgery, and other medical disciplines. Now, developing countries are
also rapidly aging and becoming wealthier, with improved health and social service resources. Thus,
the interest in geriatric medicine and the related care system has been spreading, as well as the need to
adapt and evaluate practice and assessment technologies in these new environments.

The papers gathered in this Special Issue of Geriatrics all relate in some way to the foundational
theme of multidimensional geriatric assessment, as they also exhibit the continuing evolution
and differentiation of structures and processes of care built upon it. Implemented or anticipated
assessment-based models of “co-care” with other specialties, allied health providers, or for special
clinical populations, are the subject of several reports [7–10]. One offering describes a protocol
for a new experimental trial of comprehensive geriatric assessment in an acute care unit [11];
as person-centeredness is a common fundamental concern of clinicians and teams performing such
assessments, it is fitting to have a second qualitative study on this topic from the same group [12].
Attention to common geriatric syndromes (e.g., falls) and assessment in developing countries and
in multicultural immigrant populations is demonstrated in two other reports [13,14]. The use of
technologies to more precisely assess the aspects of health of older patients toward the improvement
of their care has been burgeoning in recent years, and is exemplified here by one contribution [15].
Finally, of great concern is the relative paucity of geriatrics professionals globally, weighed against
the increasing need for them nearly everywhere. Numerous strategies have arisen to deal with these
workforce and educational limitations, two of which are raised by the final papers in this Special Issue.
First is the use of widespread screening and targeting by non-geriatrics professionals to identify older
persons for further clinical assessment and associated care; the issue of how well these processes work

Geriatrics 2020, 5, 104; doi:10.3390/geriatrics5040104 www.mdpi.com/journal/geriatrics1
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is treated in the papers from Young and Smithard, and Broad et al. [16,17]. Buhr et al. evaluate the
efficacy of direct transfers of geriatric assessment knowledge and skills from model geriatric resources
teams to primary care practices [18].

Undoubtably, the papers appearing here represent only a small sampling of present activity,
but they indicate the ongoing relevance of foundational principles as services and care for aging
populations expand. New technologies, populations, systems of care and financing, and workforce
development strategies will need to hold true to these core principles.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.
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Abstract: The objective of this study was to characterize the content and interventions performed
during follow-up phone calls made to patients discharged from the Geriatrics Emergency Department
Innovation (GEDI) Program and to demonstrate the benefit of these calls in the care of older adults
discharged from the emergency department (ED). This study utilizes retrospective chart review
with qualitative analysis. It was set in a large, urban, academic hospital emergency department
utilizing the Geriatric Emergency Department Innovations (GEDI) Program. The subjects were
adults aged 65 and over who visited the emergency department for acute care. Follow-up telephone
calls were made by geriatric nurse liaisons (GNLs) at 24–72 h and 10–14 days post-discharge from
the ED. The GNLs documented the content of the phone calls, and these notes were analyzed
through a constant comparative method to identify emergent themes. The results showed that the
most commonly arising themes in the patients’ questions and nurses’ responses across time-points
included symptom management, medications, and care coordination (physician appointments, social
services, therapy, and medical equipment). Early follow-up presented the opportunity for nurses
to address needs in symptom management and care coordination that directly related to the ED
admission; later follow-up presented a unique opportunity to resolve sub-acute issues that were not
addressed by the initial discharge plan and to manage newly arising symptoms and patient needs.
Thus, telephone follow-up after emergency department discharge presents an opportunity to better
connect older adults with appropriate outpatient care and to address needs arising shortly after
discharge that may not have otherwise been detected. By following up at two discrete time-points,
this intervention identifies and addresses distinct patient needs.

Keywords: Emergency department; follow-up phone calls; older adults

1. Introduction

Providing affordable, quality health care to older adults in the emergency department (ED) is of
paramount concern in the present and future medical landscapes. The number of adults ages 65 and
over in the United States (US) is projected to more than double in the next 40 years, comprising nearly
25% of the total population by 2069 [1]. This older adult population is more likely to be admitted to
the hospital following a visit to the emergency department relative to younger adults, and nearly half
are readmitted within six months. Moreover, hospital admission is both costly and associated with
a number of adverse outcomes for older patients, especially [2–4]. Several novel interventions have
been designed to identify at-risk older adults interfacing with the emergency department in an effort

Geriatrics 2019, 4, 18; doi:10.3390/geriatrics4010018 www.mdpi.com/journal/geriatrics5
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to streamline impactful care and to reduce the financial and personnel burdens that accompany the
hospital admission of older adults [5–7].

One such point of intervention is avoidable admission for reasons other than acute illness,
including functional decline, polypharmacy, dementia, and an unstable living environment. Although
these conditions may not be grounds for admission independently, in combination with acute illness
and complex medical needs, they may lead to imminent risk to the patient if discharged [8,9].

1.1. The Geriatric Emergency Department Innovation (GEDI) Program

The GEDI program was developed to optimize the treatment of older adult patients
entering the emergency department in order to shorten ED visits and reduce hospital admissions,
while connecting patients with the social and outpatient medical services best suited to their needs [9].
At Northwestern Memorial Hospital (NMH), nurses specially trained in geriatrics—geriatric nurse
liaisons (GNLs)—identify older adults through the Identify Seniors at Risk (ISAR) tool and perform
further screens for common geriatric syndromes by assessing for cognition (Short Portable Mental
Status Questionnaire), delirium (Confusion Assessment Method), functional status, (Katz Activities
of Daily Living), fall risk (Timed Up and Go test), caregiver strain (Modified Caregiver Strain Index),
and transition readiness (Care Transitions Measure-3) [9,10]. GNLs assess the patient and determine
if the patient can receive optimal treatment at home with outpatient follow-up instead of being
admitted to the hospital. Hospitalization is well-established to be detrimental for older adults with
resulting decreased physical function, worsening cognition, medication issues, and a multitude of
other adverse effects. Based on results from the GNL testing series, patients are referred to primary
care and specialist services, physical therapy, occupational therapy, and social and home care services
as appropriate. The GNL designs a care plan for discharge, and then, the patient is sent home from
the ED. After discharge, the GNL makes follow-up phone calls at two time-points following the ED
admission to assess the continuing needs in care and answer any medical or logistical questions that
may have arisen since the ED discharge [9,10].

The results from NMH’s GEDI program have shown that the intervention results in a significant
decrease in the hospital admission of older adults presenting to the emergency department [9].
Individual components of the GEDI program’s effectiveness and impact, however, remain to be
analyzed. Specifically, the impact of the telephone follow-up care provided to patients discharged
from the GEDI program and ED has yet to be examined.

1.2. Follow-Up in Emergency and Ambulatory Care Settings

Previous research on the impact of follow-up care in the medical setting strongly indicates
its important role in high-value, low-cost care. Follow-up phone calls made by pharmacists 48 h
after hospital discharge at an academic medical center resulted in greater patient satisfaction,
medication resolution, and medical referral for a subset of patients and fewer ED readmissions
30 days post-discharge for patients receiving the phone calls [11]. Similar interventions in pediatric,
geriatric, and adult populations have demonstrated that calls can present an opportunity to assist a
significant proportion of patients with medical questions and issues arising post-discharge and can
increase patient adherence to appointments and care instructions in post-discharge and traditional
clinic settings [12–15]. While the value of follow-up phone calls in the setting of the GEDI program at
NMH is strongly indicated, the outcomes of these calls remain unexamined. Furthermore, the value
of these follow-up calls in addressing patient needs as it relates to timepoint post-discharge remains,
to our knowledge, unstudied in the context of care for older adults.

The objective of this study was to characterize the content and interventions performed during
follow-up phone calls made to discharged patients who presented at the GEDI program academic
medical center and to demonstrate the benefit of these calls to the care of older adults discharged from
the emergency department.
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2. Materials and Methods

2.1. Participants

All the patients over the age of 65 presenting to the emergency room and meeting the ISAR
criteria for further work-up through the GEDI program received the follow-up phone calls that were
the subject of this analysis. The data were anonymized prior to qualitative analysis. This project was
considered exempt by the Northwestern University Institutional Review Board.

2.2. Data Collection

GEDI follow-up phone calls were made at two time-points: 24–72 h and 10–14 days following
the primary ED admission. The GNL responsible for the patient case performed the follow-up phone
call and transcribed the conversation in an open-response format; notes from the patient charts
were abstracted, and these notes were the subject of the data analysis, until saturation of themes
was achieved.

2.3. Data Analysis

The transcripts were then de-identified and analyzed by 3 authors (LL, LM, and LX) using content
and constant comparative techniques [16], through which the coders independently assessed the
participant responses for focal themes. The authors then convened to compare and compile their
findings to create a list of major themes, which were discussed through further meetings, such that
a consensus was reached in all the cases of initial discrepancy. The coders independently organized
the content into an overarching categorical system: Multiple coders were allowed to independently
develop categorical systems in order to control for the subjective bias each coder brings to the analytic
process [17]. From these overarching categories, the coders synthesized the relevant themes and
compared them across time-points.

3. Results

3.1. Obtaining Thematic Saturation

The responses to telephone follow-up were consecutively abstracted and qualitatively analyzed,
until thematic saturation was reached (e.g., consensus of the research team that no new information
was emerging in the data collection) [18–20]. Hematic saturation was determined to be completed
after 57 charts. Prior qualitative research has shown that as few as 8–12 interviews are needed to reach
thematic saturation [21,22].

3.2. Subject Characteristics

For the 57 subjects, the mean age was 88.6 years (range 66–96 years). The subjects had a mean
ISAR score of 4 (range 1–6). From a cognitive perspective, the subjects scored a mean 1.65 (range 0–7)
on the Short Portable Mental Status Questionnaire (SPMSQ, normal is less than 2). From a functional
perspective, of the six basic activities of daily living (ADLs: eating, bathing, getting dressed, toileting,
transferring, and continence), the subjects were able to do a mean of 5.28 (range 0–6) independently
without assistance. These data were self-reported. A total of 14 subjects used an assistive device
(cane or walker) and scored a mean of 15.5 s (range 8–34 s) on the Timed Up and Go test.

3.3. Key Themes

Key themes in the patients’ concerns and the nurses’ responses emerged in both time-points.
The emergent themes in the patient concerns included clinical symptoms, medication questions,
medical equipment, therapy or home health services, and follow-up with specialists or primary
care providers (Table 1). The emergent themes in the nurse responses included providing clinical
information, medication counseling, care coordination relating to appointments, and communication

7
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with social workers to arrange other social services (Table 2). These themes were largely overlapping
across time-points; however, certain themes were unique to the later time point, and notably,
certain themes were much more frequently encountered in one time point or the other. Upon further
investigation of frequency disparities in theme across the time-points, certain content specificities
within the overarching categories were found to vary, leading to the demonstrated differences.

Table 1. Patient concerns at follow-up: Patient concerns arising 24–72 h and 10–14 days post-discharge.

Emergent Themes Selected Quotes

Clinical/symptom management
“The patient discussed how long her eye might remain red...informed to follow-up with
ophthalmologist or emergency department if increased discharge, draining, bleeding from the
eye, pain, or visual disturbances.”

Medication
“Taking acetaminophen only 2 times a day. Afraid of aggravating liver.”
“Did quiz him about the use of his insulin and he states that his blood sugars have been in the
130-150 range. States he is checking his sugars two times a day”

Therapy, home health,
or medical equipment

“Patient concerned about being alone and having to take shower without having someone
check on her”
“Questions in regard to when home health care and physical therapy would come to evaluate
the patient”

Physician follow-up
“Has appointment on the 23rd. Will be receiving home occupational therapy in addition to
home physical therapy. Patient lost list of geriatric psychiatrists, asked to resend to home.
Mailed today.”

Transitions of care ** “Discharged home from skilled nursing facility on 4/18. Scheduled for blood draw and
evaluation in the Coumadin Clinic today. Appointment with cardiologist scheduled for 4/29.”

** Theme only present at the 10–14-day follow-up. Quotes edited for grammar and clarity.

Table 2. Nurse response at follow-up: nurses’ responses to patient concerns identified at 24–72 h and
10–14 days post-discharge.

Emergent Themes Selected Quotes

Symptom counseling “Informed to elevate, apply ice or take Tylenol, as needed”
“instructed on warm compresses and stretching”

Medication counseling “Not discharged from emergency department observation unit with any pain medications.
Encouraged acetaminophen 650 mg every 4 h as needed”

Physician care coordination

“Encouraged to follow-up with primary care physician (PCP) and Gastroenterologist as
scheduled for increased pain”
“... Physician referral services contacted and made appointment for patient for follow-up
with primary care physician for Wednesday this week.”

Therapy, home health, or medical
equipment coordination

“Having difficulty obtaining walker, which was told was ordered two weeks ago,
but home care agency said they are waiting on physician order. Will contact our social
worker to help facilitate. 1445: Prescription obtained for walker from emergency
department physician faxed by the Geriatric Emergency Department Innovation (GEDI)
nurse liaison and will facilitate walker delivery to pt.”
“Patient required multiple calls to help facilitate outpatient physical therapy. Prescription
faxed to rehabilitation center with diagnosis.”

Social work/services coordination “...To have endoscopy and colonoscopy at the end of May. Looking into Medical Alert
Systems. Given several names from Social worker list.”

Caregiver coordination ** “Patient states he is not aware of visits; caregiver daughter is in charge. Called daughter
and left a message if she needs any assistance with appointment scheduling.”

** Theme only present at 10–14-day follow-up. Quotes edited for grammar and clarity.

3.4. Comparison across Timepoints

3.4.1. Clinical Symptoms

Clinical symptoms made up a large portion of issues discussed at both the 24–72-h and 10–14-day
time-points; however, the concerns differed in content within this theme. Clinical concerns raised
shortly after discharge were typically found to relate to the concern for which the patient presented
to the ED initially, as exemplified by this follow-up note: “The patient discussed how long her eye might
remain red...informed to follow-up with ophthalmologist or ED if increased discharge, draining, bleeding from the
eye, pain, or visual disturbances.” By contrast, symptom-related concerns at 10–14 days were sometimes
unrelated to the cause for ED admission, as shown by this note: “Has an appt. with primary care physician
in another week. I asked her to speak with the doctor about her elevated blood pressure. Patient was concerned
that it has not been controlled with her current medication but will seek guidance from primary care physician.”
A subset of clinical concerns presenting at the 10–14-day time-point was entirely unrelated to the chief
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concern at the ED admission: “Complaining of productive cough and occasional wheezing. Using inhaler
with some relief ”. By contrast, none of the clinical concerns identified at 24–72 h were entirely new
or unrelated to the concern precipitating the ED visit. In short, while clinical/symptom-related
concerns were a common feature of the follow-up calls at both time-points, the later time-point
demonstrated use in identifying sub-acute or unrelated clinical concerns that had not been apparent at
the earlier time-point.

3.4.2. Physician Follow-Up Appointment Scheduling

Although follow-up physician scheduling was managed at both time-points, concerns and new
information were more frequently elicited at the later time-point; while instructions were given to
follow up and appointments were scheduled by the GNLs at the earlier time-point, the later time-point
allowed the nurses to follow up on planned/recommended appointments that had not successfully
been made, as shown in this note: “Spoke with patient to verify that she called the ophthalmology clinic for
an appointment...notified her that I would call back tomorrow to be sure she was ok and had made her follow-up
appt...addendum: scheduled follow-up ophthalmology appointment for 4/23/13 at 1500.”

3.4.3. Durable Medical Equipment (DME), Physical Therapy (PT), and Home Health
Nursing (HN) Coordination

Nurse coordination of durable medical equipment (DME), physical therapy (PT), and home
health nursing (HN) took place more frequently at the 24–72-h follow-up relative to the 10–14-day
follow-up. Early communication is critical for quick access to DMEs and HN services, such as home
safety evaluations: “Having difficulty obtaining walker, which was told was ordered 2 weeks ago, but home
health agency said they are waiting on physician order. Will contact our social worker to help facilitate. 1445:
Prescription obtained for walker from emergency department physician, faxed by the Geriatric Emergency
Department Innovation (GEDI) nurse liaison and will facilitate walker delivery to patient.”

However, calls at the second time-point added value in that they allowed nurses to connect
patients with services that were identified as potentially beneficial upon the initial physician follow-up,
as shown here: “The patient states her primary care physician suggested physical therapy. Will call office to see
about order for physical therapy.”

4. Discussion and Conclusions

This study set out to characterize the content and interventions performed during follow-up
phone calls made to discharged patients who presented at the GEDI program academic medical center
and to demonstrate the potential benefit of these calls to the care of older adults discharged from the
emergency department. Qualitative analysis revealed key emergent themes in both the patient concerns
expressed during the calls, as well as the nurse responses to the patient needs raised during in the
follow-up. Concerns regarding clinical symptoms, medications, specialist and primary care physician
follow-up, and durable medical equipment, physical therapy, and home health nursing services arose
frequently across both time-points. The nurses responded to such concerns by providing clinical
symptom and medication counseling, confirming or scheduling physician follow-up appointments
and interfacing with case managers in order to navigate patient access to durable medical equipment,
physical therapy, and home health nursing services; these actions were taken by nurses at both
time-points. Some patient concerns and nurse responses were only encountered at the later time-point,
including caregiver coordination and management of transitions of care.

4.1. Significance of Cross-Timepoint Comparisons

While there was a great amount of consistency across time-points where the emergent themes
were concerned, a variation of content within themes, as well as differences in frequency of theme
presence across time points, was identified. Clinical concerns and symptom management at the 24–48-h
time-point was consistently related to the chief concern that precipitated the ED intake, while this
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theme at the 10–14-day follow-up included newly identified clinical concerns, as well as issues that
were sub-acute or secondary at the time of the ED admission. This finding suggests the added value
of the later follow-up, as it has the potential to support the increased identification of underlying or
newly arising patient needs that may have gone unmet without a later follow-up. Later follow-up
also presented a unique opportunity for improved transitions of care and care management relating to
physician follow-up. The later time-point appears to facilitate scheduling of appointments that were
recommended but had not yet been initiated, which was a pattern more commonly observed at this
stage. The early follow-up proved critical for establishing initial connections to medical equipment,
therapy, and home nursing services; however, later follow-up also added value where apparent ‘missed
connections’ with services were concerned.

In examining the patient concerns and interventions directly from the telephone calls,
our qualitative results show that there is a benefit to telephone follow-up after an emergency
department visit. While Biese et al. found no benefit of a telephone call to older adults from the
ED on readmission or death in primary outcomes, our results show that there are unmet needs after
a hospital visit that benefit from phone follow-up and interventions [23]. The singular outcomes of
readmission or death may not provide a complete picture as to the effects or benefits of a telephone
follow-up after an ED visit. Hwang et al. encouraged expanding the scope of the outcomes assessed,
beyond hospital admissions and ED revisits, as a necessary starting point for future work—including
how ED interventions affect important outcomes such as perceived social support, use of home care
services and physician referrals, and functional decline [24]. Our results show that during telephone
follow-up after an ED visit, issues relating to older adult patients that can be eased by essential
interventions, such as home services, medical equipment, social support, and physician referrals,
can be initiated to improve quality of care.

4.2. Strengths and Limitations

The qualitative design of this study allowed for the identification of novel patterns and themes
that elucidate the value of two distinct time-points for follow-ups with patients admitted to the
emergency department. The comparison of themes between two time-points illustrated the distinct
benefits of each stage of follow-up. The study is limited, however, in that the nature of these data
and methods do not permit for parametric statistical analysis; therefore, the frequencies with which
these themes arose in early and late follow-up, while informative descriptively, cannot be applied to
establish the significance of the observed differences.

4.3. Recommendations and Future Directions

Follow-up phone calls following an emergency department visit, occurring at two time-points,
identified the questions and unmet needs of older adult patients after emergency department discharge.
The geriatrics nurse liaisons (GNLs) were able to remedy these concerns and needs, thus establishing
the value of follow-up phone calls within the context of the GEDI program. These findings suggest
that both short-term and longer-term follow-up telephone calls are critical, as they each promote
the management of distinct problems by allowing the GNLs to identify needs that arise at different
stages post-discharge.

A future focus for the investigation of GEDI follow-up will be establishing the impact of these
telephone calls on quantitative, outcomes-based metrics, such as 30-day readmission. The readmission
of older adults following emergency room discharge is a pressing issue for patients and hospitals,
with rates of 30-day readmission estimated to reach between 12 and 20% [18,19]. Based on our findings,
GEDI follow-up calls provide an opportunity to connect older adults with the care that they need and
demonstrate concrete incidences of direct intervention taken by GNLs to promote patient access to
medical care, as well as non-medical services. Important next steps in this line of research include
demonstrating the downstream impacts of reaching patients in this way on outcome measures and
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using the newly identified themes to direct the improvement of discharge interventions, such as the
GEDI program.
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Abstract: (1) Background: It is important to assess physical and nutritional status using the
Comprehensive Geriatric Assessment (CGA). However, the correlation between the CGA usage
and nutritional-related assessments remain unclear. This study aims to clarify the correlation between
the CGA usage and other nutritional-related assessments. (2) Methods: We conducted a questionnaire
survey on clinical use of CGA, assessment of sarcopenia/sarcopenic dysphagia/cachexia,
and defining nutritional goals/the Nutrition Care Process/the International Classification of
Functioning, Disability, and Health (ICF)/the Kuchi–Kara Taberu Index. (3) Results: The number
of respondents was 652 (response rate, 12.0%), including 77 who used the CGA in the general
practice. The univariate analyses revealed that participants using the CGA tended to assess sarcopenia
(P = 0.029), sarcopenic dysphagia (P = 0.001), and define nutritional goals (P < 0.001). Multivariate
logistic regression analyses for the CGA usage revealed that using ICF (P < 0.001), assessing sarcopenia
(P = 0.001), sarcopenic dysphagia (P = 0.022), and cachexia (P = 0.039), and defining nutritional
goals (P = 0.001) were statistically significant after adjusting for confounders. (4) Conclusions:
There are correlations between the use of CGA and evaluation of sarcopenia, sarcopenic dysphagia,
and cachexia and nutritional goals.

Keywords: comprehensive geriatric assessment; multicomponent assessment; rehabilitation nutrition;
sarcopenia; sarcopenic dysphagia

1. Introduction

The rapidly aging society warrants continuous advancements of the conventional medical
care [1,2]. As frail older adults should have access to comprehensive medical and nursing
care, provision of comprehensive care using multicomponent assessment is imperative [2].
The Comprehensive Geriatric Assessment (CGA) is a multidimensional, interdisciplinary diagnostic
and treatment process that is designed to collect data about medical aspects of frail older adults [3,4].
The primary components of various models of the CGA comprise the coordinated multidisciplinary
assessment, geriatric medicine expertise, determining medical, physical, social, and psychological
problems, and the creation of a care plan involving appropriate rehabilitation [4]. Compared to
typical medical care, the CGA implementation enhances the survival time of older adults, increases

Geriatrics 2019, 4, 23; doi:10.3390/geriatrics4010023 www.mdpi.com/journal/geriatrics13



Geriatrics 2019, 4, 23

the duration during which they can live at home, and, perhaps, improves cognitive functions [1,4],
improving their quality of life (QOL). Despite being recommended to be used in in the clinical practice,
the CGA remains only partially utilized [5].

Sarcopenia, a key contributor of frailty [6], is a syndrome characterized by the presence of both
the muscle mass and muscle function reduction due to aging, inactivity, malnutrition, and conditions
such as cachexia [7]. Reportedly, sarcopenia is associated with an increased mortality and healthcare
costs and declined QOL [8], and is considered as a severe public health-related concern [8,9]. Recently,
some studies have described sarcopenic dysphagia (dysphagia due to sarcopenia in the whole body
and swallowing-related muscles.) [10–14], which is occasionally detected in older adults and is related
to physical deterioration, inadequate nutrition management, and cognitive decline [15]. Perhaps
multicomponent assessment, such as the assessment of physical, social, and psychological problems,
appropriate rehabilitation, and nutrition management could be necessary for the treatment [14,15],
necessitating the early diagnosis of sarcopenia. In Nakahara et al. [16], we clarified the evaluation of
sarcopenia and cachexia among different occupations, but when these items were evaluated remains
unclear. In the rapidly aging society of Japan, the number of older adults with sarcopenia, nutritional
deficiency, weakness, and disability are increasing at an alarming rate [17]. Therefore, it is important
to assess physical functions and nutritional status as well as using CGA and to extract patients at
risk early.

The usage of the multicomponent assessment is desirable to evaluate the elderly clinically and
has been projected to attain a shared understanding of assessment and intervention goals. Besides the
CGA, there are other multicomponent tools that clinically assess older adults such as the International
Classification of Functioning, Disability, and Health (ICF) and the Kuchi–Kara Taberu Index (KT
index) [18]. Wakabayashi et al. [11] advocates care that can maximize the physical function, physical
activity, and social participation by assessing patients by ICF, including the nutritional status. Maeda
et al. [18] recommended the multicomponent assessment and nutrition management for patients
with eating and swallowing problems using the KT index. Recently, ICF-Dietetics [19] has been
established as a systematically problem-solving method for ICF-related nutritional issues. The CGA
usage mandates defining nutritional goals and controlling nutrition using nutritional problem-solving
methods, such as the Nutrition Care Process (NCP) [20] and nutrition management, with a common
understanding among healthcare workers in different occupations. Based on these, Wakabayashi [17]
suggested providing high-quality nutritional care using the rehabilitation nutrition care process to
people with disability and frailty. The rehabilitation nutrition care process assesses frailty, sarcopenia,
dysphagia, and cachexia after using multicomponent assessment tools such as ICF or CGA and KT
index. However, the rehabilitation nutrition care process has just begun, and the correlation between
the CGA usage and the assessment of sarcopenia, cachexia, and sarcopenic dysphagia and defining
nutritional goals using the NCP remain unclear. Moreover, the correlation between the CGA usage
and the ICF usage and the KT index remains unknown.

In addition, a medical fee has been obtained since 2008 owing to the implementation of the CGA
in Japan. Kihon Checklist [21] is an example of the CGA; although the assessment of frailty and
assessment of muscle strength and physical functions are included in its components, the assessment
of muscle mass and cachexia is not included.

Therefore, this study aims to elucidate the implementation rate and correlation between using
the CGA and using nutrition-related assessment items, such as assessment of sarcopenia, cachexia,
and sarcopenic dysphagia, NCP, defining nutritional goals, through a questionnaire-based survey.
It also explains the implementation rate of CGA among different types of healthcare professionals and
settings. Furthermore, this study intends to assess the correlation between the CGA usage and the use
of other multicomponent tools, including the ICF and KT index.
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2. Materials and Methods

2.1. Study Design and Setting

Between December 9, 2016, and January 16, 2017, we conducted a cross-sectional study
using questionnaires. The questionnaire respondents were members of the Japanese Association
of Rehabilitation Nutrition, which was established in 2011 and includes 5520 members from various
medical and healthcare specialties. We conducted the survey online and anonymously to protect
respondents’ personal information and guarantee confidentiality.

2.2. Ethical Considerations

This study was performed following the ethical guidelines of the Declaration of Helsinki and was
approved by the Ethics Committee of Suzuka General Hospital at Mie prefecture in Japan (No. 161).
With answers to the questionnaire, we explained to the participants that they consented to the research
and were given responses. For the protection of personal information in completed questionnaires,
full confidentiality was given to respondents’ data.

2.3. Participants

In this study, we enrolled respondents who provided consent to participate in the survey and
responded to the questionnaire. Of note, those with missing data or duplications were excluded from
the analysis.

2.4. Data Collection

We conducted the survey online, and it took approximately 5 min to complete the online
questionnaire that comprised selective questions with dichotomous choice (yes/no). The consistency
of the questionnaire content was evaluated by researchers. After several investigators conducted
preliminary tests, the questionnaire content was enhanced regarding phrases, forms, length,
consistency, and ease of answering, followed by converting into an actual survey. Table A1 lists
the questions asked in the survey.

2.5. Parameters

In this study, we assessed parameters such as the standard implementation of the CGA, ICF,
KT index, sarcopenia, sarcopenic dysphagia, cachexia, defining nutritional intervention goals, and the
usage of NCP. The characterization of each evaluation item is in the Appendix (Table A2).

2.6. Statistical Analysis

Data analysis was performed on a sample size of >664 respondents, under the assumption of
two-choice questions, and 50% selection with a 5% error based on 99% reliability. We expressed
all categorical variables as the number of individuals and percentages. In addition, we performed
a comparison of groups using the χ2 test.

All quantitative variables were expressed as median (interquartile ranges). We used the
Mann–Whitney U-test to compare values of the length of work experience. In addition, univariate and
multivariate logistic regression analyses were performed to estimate the adjusted odds ratios (OR).
Of note, the confounders were occupations, affiliations, and length of work experience. We performed
all statistical procedures using EZR [22] software version 1.31, which was developed from the
open-source statistical software R [23]. Furthermore, we considered P < 0.05 as statistically significant.
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3. Results

Of 660 respondents, we excluded 8 (1.2%) from analyses because of incomprehensible answers.
Consequently, the number of valid respondents was 652 (response rate, 12.0%). Table 1 summarizes
the characteristics of the study cohort. The leading occupation of respondents was registered dietitian
(28.2%), followed by a physical therapist (26.4%) and speech therapist (15.5%). Affiliations were with
acute care (37.9%), convalescent rehabilitation (26.5%), nursing homes (10.4%), home care service
(10.3%), long-term care (6.9%), and others (8%). Besides, the median work experience was 12 (range,
7–18) years.

Overall, 77 (11.8%) respondents were using the CGA in the general practice. The univariate
analysis revealed that people using the CGA were more likely to assess sarcopenia (P = 0.029),
sarcopenic dysphagia (P = 0.001), and define nutritional goals (P < 0.001). In contrast, using the ICF
(P = 0.051), KT index (P = 0.120), and NCP (P = 0.144) and assessing cachexia (P = 0.054) was not
significantly different (see Table 2).

The logistic regression analyses established a correlation between the CGA usage and several
factors (see Table 3); these factors included using the ICF (adjusted OR, 3.01; 95% confidence interval
[CI]: 1.63–3.57; P < 0.001), assessing sarcopenia (adjusted OR, 2.60; 95% CI: 1.50–4.50; P = 0.001),
assessing sarcopenic dysphagia (adjusted OR, 1.86; 95% CI: 1.09–3.16; P = 0.022), assessing cachexia
(adjusted OR, 1.86; 95% CI: 1.03–3.34; P = 0.039), and setting nutritional goals (adjusted OR, 2.79;
95% CI: 1.56–4.98; P = 0.001), which we observed with a statistical significance. Furthermore, the use of
the KT index and NCP did not correlate with the CGA use.

Table 1. Demographic Characteristics of Participants.

Characteristics, n (%) All

Usage of Comprehensive
Geriatric Assessment P-Value

No Yes

Total Occupation 652 (100) 575 (88.2) 77 (11.8)
Registered dietitian 184 (28.2) 162 (88.0) 22 (12.0) 0.01 a

Physical therapist 172 (26.4) 156 (90.7) 16 (9.3)
Speech therapist 101 (15.5) 93 (92.1) 8 (7.9)
Nurse 60 (9.2) 54 (90.0) 6 (10.0)
Medical doctor 43 (6.6) 32 (74.4) 11 (25.6)
Occupational therapist 36 (5.5) 33 (91.7) 3 (8.3)
Dental hygienist 24 (3.7) 22 (91.7) 2 (8.3)
Dentist 24 (3.7) 18 (75.0) 6 (25.0)
Pharmacist 7 (1.1) 4 (57.1) 3 (42.9)
Certified care worker 1 (0.1) 1 (100.0) 0 (0.0)

Affiliation
Acute care 247 (37.9) 231 (40.2) 16 (20.8) 0.02 a

Convalescent rehabilitation 173 (26.5) 149 (25.9) 24 (31.2)
Nursing home 68 (10.4) 59 (10.3) 9 (11.7)
Homecare service 67 (10.3) 53 (9.2) 14 (18.2)
Medical care or long-term care 45 (6.9) 39 (6.8) 6 (7.8)
Others 52 (8.0) 44 (7.7) 8 (10.4)

Work experience
Year(s), median (25–75%) 12 (7–18) 12 (7–18) 11(7–20) 0.85 b

a Chi-square test; b Mann–Whitney U-test.
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Table 2. Univariate Analysis of Factors Associated with Usage of Comprehensive Geriatric Assessment.

Factor, n (%) All
Usage of Comprehensive Geriatric Assessment

P-Value
No Yes

Using the ICF
No 289 (44.3) 263 (45.7) 26 (33.8) 0.05
Yes 363 (55.7) 312 (54.3) 51 (66.2)

Using the KT index
No 557 (85.4) 496 (86.3) 61 (79.2) 0.12
Yes 95 (14.6) 79 (13.7) 16 (20.8)

Assessing sarcopenia
No 315 (48.3) 287 (49.9) 28 (36.4) 0.03
Yes 337 (51.7) 288 (50.1) 49 (63.6)

Assessing sarcopenic
dysphagia

No 432 (66.3) 394 (68.5) 38 (49.4) 0.001
Yes 220 (33.7) 181 (31.5) 39 (50.6)

Assessing cachexia
No 478 (73.3) 429 (74.6) 49 (63.6) 0.05
Yes 174 (26.7) 146 (25.4) 28 (36.4)

Setting nutritional goal
No 359 (55.1) 333 (57.9) 26 (33.8) <0.001
Yes 293 (44.9) 242 (42.1) 51 (66.2)

Using Nutrition Care Process
No 569 (87.3) 506 (88.0) 63 (81.8) 0.14
Yes 83 (12.7) 69 (12.0) 14 (18.2)

Abbreviations: ICF, International Classification of Functioning, Disability and Health; KT index, Kuchi–Kara
Taberu Index.

Table 3. Odds Ratio of Comprehensive Geriatric Assessment Usage in Uni- and Multi-Variate Logistic
Regression Analyses.

Dependent Variables
Usage of Comprehensive Geriatric Assessment

Unadjusted OR 95% CI P-Value Adjusted OR 95% CI P-Value

Using the ICF 1.65 0.98–2.84 0.05 3.01 1.63–5.57 <0.001
Using the KT index 1.66 0.84–3.07 0.12 1.76 0.91–3.43 0.10
Assessing sarcopenia 1.74 1.04–2.97 0.03 2.60 1.50–4.50 0.02
Assessing sarcopenic dysphagia 2.23 1.34–3.72 0.001 1.86 1.09–3.16 0.001
Assessing cachexia 1.68 0.98–2.84 0.05 1.86 1.03–3.34 0.04
Setting nutritional goal 2.70 1.60–4.64 <0.001 2.79 1.56–4.98 0.001
Using Nutrition Care Process 1.63 0.80–3.14 0.14 1.59 0.75–3.37 0.23

For each multivariate regression model, usage of CGA was adjusted by occupations, affiliations, and length of
work experience. Abbreviations: ICF, International Classification of Functioning, Disability and Health; KT index,
Kuchi–Kara Taberu Index; OR, odds ratio; 95% CI, 95% confidence interval.

4. Discussion

In brief, this study revealed three significant findings. First, it was suggested that participants
using the CGA may have assessed sarcopenia or sarcopenic dysphagia more frequently in the daily
clinical practice than those not using the CGA. Second, participants using the CGA defined nutritional
goals more frequently; however, no significant difference was observed in using the NCP. Third,
the percentage of people using the CGA was as low as 11.8%.

Participants using the CGA may have assessed sarcopenia or sarcopenic dysphagia more
frequently in the daily clinical practice than those not using the CGA. Although there have been
few studies on the relevance of assessing the CGA and sarcopenia. In recent studies, assessment of
frailty was included as a component of CGA, but there was no sarcopenia [24]. Kihon Checklist [21]
is a sample implementation of the CGA in Japan. It includes assessment of frailty, muscle strength,
and physical functions in its components, and it has one aspect that motivates the assessment of
sarcopenia. Sarcopenia is not only related to the physical activity and dysfunction [25,26] but
also with several other factors, including independence [27,28] and cognitive function [29] of the
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daily life. In addition, sarcopenic dysphagia correlates with nutrition, activity (physical activity and
swallowing), and cognitive function, which are causal factors of secondary sarcopenia [15]. Reportedly,
the prevalence of sarcopenia among older adults is 1–29% in community dwellers, 14–33% in long-term
care facilities, and 10–35% in acute-care hospitals [30,31]. Furthermore, it is a factor that predicts the
life expectancy and disability. In fact, it is imperative to screen older adults who are susceptible to
sarcopenia and sarcopenic dysphagia in the CGA and intervene at an early stage. As the CGA is
the accepted gold standard for caring for frail older people in hospitals [24], it is essential to assess
sarcopenia and sarcopenic dysphagia as a prolongation of the nutritional assessment and physical
function evaluation of the CGA.

Participants using the CGA define nutritional goals more frequently; however, we observed no
statistically significant difference in using the NCP. DiMaria-Ghalili et al. [32] reported that because
all regions of the CGA and nutritional status were related, the nutritional assessment in the CGA
facilitated the early recognition of nutritional risk factors or malnutrition, raising the possibility of
a timely intervention. A study reported that it is crucial to illustrate the setting of nutritional goals at
the time of the intervention after the nutrition assessment [33]. Although defining nutrition goals is
encouraged for the NCP, a method of systematically solving nutrition-related problems, we observed
no significant differences in using the NCP. Perhaps, participants related the nutritional assessment to
the CGA, but the nutrition goal setting was implemented by methods other than the NCP. In Japan,
NCP education has been initiated only recently for registered dietitians, and the NCP has not yet
been applied in several occupations. In future, it will be crucial to define nutritional goals using
nutrition-related problem-solving methods that could be shared among multiple occupations in Japan.

Among our study participants, the implementation rate of the CGA was as low as 11.8%,
which was particularly low in acute-care hospitals. Apparently, the interdisciplinary work is necessary
for the CGA implementation. We conjecture that the emergency departments of acute-care hospitals
prioritize professional care over the CGA [5], or such an interdisciplinary working model has not
been established [34]. Gladman et al. [5] reported that the CGA is challenging to comprehend and
implement, even among those who care for the elderly. Li et al. [34] reported that even when the
CGA was indicated, its implementation rate was as low as 20% because of inadequate education.
In Japan, CGA education exists for medical doctors and dentists provided by gerontologists, but such
an education is not provided for other medical professionals, although it is essential that all healthcare
professionals should have access to adequate education. We need to clarify the reason why we are
assessing sarcopenia and not using CGA, although we could not describe in this research. Thereby,
we believe that the issue at the clinical practice will be highlighted.

This study has several limitations. First, based on the questionnaire response rate of only
12.0%, it is difficult to generalize our findings to the entire country. Second, it remains unclear
how the questionnaire respondents diagnosed sarcopenia, sarcopenic dysphagia, and cachexia.
When conducting similar research next time, it is necessary to describe diagnostic criteria of sarcopenia,
sarcopenic dysphagia, and cachexia. If we clarify the reason why participants assess sarcopenia,
sarcopenic dysphagia, cachexia, and the CGA, we can get more insights for clinical practice.

5. Conclusions

In conclusion, this study establishes correlations between the CGA usage and evaluation of
sarcopenia, sarcopenic dysphagia, and cachexia and nutritional goals. In addition, those using the
CGA are highly likely to assess older adults with a more multidimensional approach. However,
the presence of few implementers is problematic. It is essential to extract older adults susceptible to
sarcopenia at an early stage with an appropriate care plan, including the rehabilitation and nutrition
management. Therefore, in the future it will be necessary to include items for the evaluation of
sarcopenia, sarcopenic dysphagia, and cachexia in the CGA.
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Appendix A

Table A1. Questionnaire contents.

Questions Options

Q1. What is your occupation? Registered dietitian
Physical therapist
Speech therapist
Nurse
Medical doctor
Occupational therapist
Dental hygienist
Dentist
Pharmacist
Certified Care Worker

Q2. What is your sex? Male
Female

Q3. What is your affiliation? Acute care
Recovery rehabilitation
Long-term care health facility
Homecare service
Medical care or long-term care
Others

Q4. How long is your work experience?
Q5. Do you use the CGA? Yes/No
Q6. Do you assess sarcopenia? Yes/No
Q7. Do you assess sarcopenic dysphagia? Yes/No
Q8. Do you assess cachexia? Yes/No
Q9. Do you set nutritional goals? Yes/No
Q10. Do you use KT index? Yes/No
Q11. Do you use the Nutrition Care Process? Yes/No
Q12. Do you use the ICF? Yes/No

Abbreviations: CGA, Comprehensive geriatric assessment; KT index, Kuchi–Kara Taberu Index; ICF, International
Classification of Functioning, Disability and Health.

Table A2. The characterization of each evaluation items.

The ICF The WHO framework for measuring health and disability at both individual and population levels.
It is classified according to a combination of alphabet and number, and it consists of three factors,
“physical and mental function/physical structure,” “activity” and “participation,” and influential
factors, such as “environment” and “individual” [35].

The KT index

A simplified, validated tool that comprehensively assesses and intervenes in problems associated
with eating and swallowing. The index comprises the following 13 items: (1) willingness to eat,
(2) overall condition, (3) respiratory condition, (4) oral condition, (5) cognitive function while eating,
(6) oral preparatory and propulsive phases, (7) severity of pharyngeal dysphagia, (8) position and
endurance while eating, (9) eating behavior, (10) daily living activities, (11) food intake level,
(12) food modification, and (13) nutritional status [18]. As each item is rated from 1 (worst) to
5 (best) points, the KT index ranges from 13 to 65 and is drawn with a radar chart that facilitates
determining strong and weak items to ascertain items that caregivers need to emphasize and
recognize the effect of an intervention by comparing before and after results.

The NCP A systematic approach to provide high-quality nutritional care to patients/clients and is the unique
function of nutrition in a standardized language through four related steps as follows: (1) nutrition
assessment, (2) nutrition diagnosis, (3) nutrition management, and (4) nutrition monitoring and
evaluation [20].

Abbreviations: WHO, World Health Organization; KT index, Kuchi–Kara Taberu Index; ICF, International
Classification of Functioning, Disability and Health; NCP, Nutrition Care Process.

19



Geriatrics 2019, 4, 23

References

1. Ellis, G.; Whitehead, M.A.; Robinson, D.; O’Neill, D.; Langhorne, P. Comprehensive geriatric assessment
for older adults admitted to hospital: Meta-analysis of randomized controlled trials. BMJ 2011, 27, 343.
[CrossRef] [PubMed]

2. Arai, H.; Ouchi, Y.; Toba, K.; Endo, T.; Shimokado, K.; Tsubota, K.; Matsuo, S.; Mori, H.; Yumura, W.;
Yokode, M.; et al. Japan as the front-runner of super-aged societies: Perspectives from medicine and medical
care in Japan. Geriatr. Gerontol. Int. 2015, 15, 673–687. [CrossRef] [PubMed]

3. Rubenstein, L.Z.; Siu, A.L.; Wieland, D. Comprehensive geriatric assessment: Toward understanding its
efficacy. Aging 1989, 1, 87–98. [CrossRef]

4. Ellis, G.; Whitehead, M.A.; O’Neill, D.; Langhorne, P.; Robinson, D. Comprehensive geriatric assessment for
older adults admitted to hospital. Cochrane Database Syst. Rev. 2011. [CrossRef]

5. Gladman, J.R.; Conroy, S.P.A.; Ranhoff, H.; Gordon, A.L. New horizons in the implementation and research
of comprehensive geriatric assessment: Knowing, doing and the ‘know-do’ gap. Age Ageing 2016, 45, 194–200.
[CrossRef]

6. Fried, L.P.; Tangen, C.M.; Walston, J.; Newman, A.B.; Hirsch, C.; Gottdiener, J.; Seeman, T.; Tracy, R.; Kop, W.J.;
Burke, G.; et al. Frailty in older adults: Evidence for a phenotype. J. Gerontol. A Biol. Sci. Med. Sci. 2001, 56,
M146–M156. [CrossRef]

7. Cruz-Jentoft, A.J.; Baeyens, J.P.; Bauer, J.M.; Boirie, Y.; Cederholm, T.; Landi, F.; Martin, F.C.; Michel, J.P.;
Rolland, Y.; Schneider, S.M.; et al. Sarcopenia: European consensus on definition and diagnosis: Report of
the European Working Group on Sarcopenia in Older People. Age Ageing 2010, 39, 412–423. [CrossRef]

8. Beaudart, C.; Rizzoli, R.; Bruyère, O.; Reginster, J.Y.; Biver, E. Sarcopenia: Burden and challenges for public
health. Arch. Public Health 2014, 72, 45. [CrossRef]

9. Bruyère, O.; Beaudart, C.; Locquet, M.; Buckinx, F.; Petermans, J.; Reginster, J.-Y. Sarcopenia as a public
health problem. Eur. Geriatr. Med. 2016, 7, 272–275. [CrossRef]

10. Fujishima, I.; Fujiu-Kurachi, M.; Arai, H.; Hyodo, M.; Kagaya, H.; Maeda, K.; Mori, T.; Nishioka, S.;
Oshima, F.; Ogawa, S.; et al. Sarcopenia and dysphagia: Position paper by four professional organizations.
Geriatr. Gerontol. Int. 2019, 19. [CrossRef]

11. Wakabayashi, H.; Sakuma, K. Rehabilitation nutrition for sarcopenia with disability: A combination of both
rehabilitation and nutrition care management. J. Cachexia Sarcopenia Muscle 2014, 5, 269–277. [CrossRef]
[PubMed]

12. Kuroda, Y.; Kuroda, R. Relationship between thinness and swallowing function in Japanese older adults:
Implications for sarcopenic dysphagia. J. Am. Geriatr. Soc. 2012, 60, 1785–1786. [CrossRef]

13. Maeda, K.; Akagi, J. Sarcopenia is an independent risk factor of dysphagia in hospitalized older people.
Geriatr. Gerontol. Int. 2016, 16, 515–521. [CrossRef] [PubMed]

14. Wakabayashi, H. Presbyphagia and sarcopenic dysphagia: Association between aging, sarcopenia,
and deglutition disorders. J. Frailty Aging 2014, 3, 97–103.

15. Maeda, K.; Takaki, M.; Akagi, J. Decreased skeletal muscle mass and risk factors of sarcopenic dysphagia:
A prospective observational cohort study. J. Gerontol. A Biol. Sci. Med. Sci 2017, 72, 1290–1294. [CrossRef]
[PubMed]

16. Saori, N.; Hidetaka, W.; Keisuke, M.; Shinta, N.; Yoji, K. Sarcopenia and cachexia evaluation in different
healthcare settings: A questionnaire survey of health professionals. Asia Pac. J. Clin. Nutr. 2018, 27, 167–175.

17. Wakabayashi, H. Rehabilitation nutrition in general and family medicine. J. Gen. Fam. Med. 2017, 18, 153–154.
[CrossRef]

18. Maeda, K.; Shamoto, H.; Wakabayashi, H.; Enomoto, J.; Takeichi, M.; Koyama, T. Reliability and validity of
a simplified comprehensive assessment tool for feeding support: Kuchi-KaraTaberu Index. J. Am. Geriatr.
Soc. 2016, 64, e248–e252. [CrossRef]

19. Gäbler, G.; Coenen, M.C.; Bolleurs, C.; Visser, W.K.; Runia, S.; Heerkens, Y.F.; Stamm, T.A. Toward
harmonization of the Nutrition Care Process terminology and the International Classification of Functioning,
Disability and Health-Dietetics: Results of a mapping exercise and implications for nutrition and dietetics
practice and research. J. Acad. Nutr. Diet. 2018, 118, 13–20. [CrossRef]

20. Writing Group of the Nutrition Care Process/Standardized Language Committee. Nutrition Care Process
and Model Part I: The 2008 Update. J. Am. Diet. Assoc. 2008, 108, 1113–1117. [CrossRef]

20



Geriatrics 2019, 4, 23

21. Sewo Sampaio, P.Y.; Sampaio, R.A.; Yamada, M.; Arai, H. Systematic review of the Kihon Checklist: Is it
a reliable assessment of frailty? Geriatr. Gerontol. Int. 2016, 16, 893–902. [CrossRef] [PubMed]

22. Kanda, Y. Investigation of the freely available easy-to-use software ‘EZR’ for medical statistics. Bone Marrow
Transpl. 2013, 48, 452–458. [CrossRef] [PubMed]

23. Institute for Statistics and Mathematics of Wirtschaftsuniversität Wien. The Comprehensive R Archive
Network. 2009. Available online: https://cran.r-project.org/ (accessed on 8 March 2017).

24. Parker, S.G.; McCue, P.; Phelps, K.; McCleod, A.; Arora, S.; Nockels, K.; Kennedy, S.; Roberts, H.; Conroy, S.
What is Comprehensive Geriatric Assessment (CGA)? An umbrella review. Age Ageing 2018, 47, 149–155.
[CrossRef] [PubMed]

25. Tanimoto, Y.; Watanabe, M.; Sun, W.; Sugiura, Y.; Tsuda, Y.; Kimura, M.; Hayashida, I.; Kusabiraki, T.; Kono, K.
Association between sarcopenia and higher-level functional capacity in daily living in community-dwelling
elderly subjects in Japan. Arch. Gerontol. Geriatr. 2012, 55, e9–e13. [CrossRef] [PubMed]

26. Guralnik, J.M.; Ferrucci, L.; Pieper, C.F.; Leveille, S.G.; Markides, K.S.; Ostir, G.V.; Studenski, S.; Berkman, L.F.;
Wallace, R.B. Lower extremity function and subsequent disability: Consistency across studies, predictive
models, and value of gait speed alone compared with the short physical performance battery. J. Gerontol. A
Biol. Sci. Med. Sci. 2000, 55, M221–M231. [CrossRef]

27. Maeda, K.; Shamoto, H.; Wakabayashi, H.; Akagi, J. Sarcopenia is highly prevalent in older medical patients
with mobility limitation. Nutr. Clin. Pr. 2017, 32, 110–115. [CrossRef]

28. Janssen, I.; Baumgartner, R.N.; Ross, R.; Rosenberg, I.H.; Roubenoff, R. Skeletal muscle cutpoints associated
with elevated physical disability risk in older men and women. Am. J. Epidemiol. 2004, 159, 413–421.
[CrossRef] [PubMed]

29. Maeda, K.; Akagi, J. Cognitive impairment is independently associated with definitive and possible
sarcopenia in hospitalized older adults: The prevalence and impact of comorbidities. Geriatr. Gerontol.
Int. 2017, 17, 1048–1056. [CrossRef]

30. Bianchi, L.; Abete, P.; Bellelli, G.; Bo, M.; Cherubini, A.; Corica, F.; Di Bari, M.; Maggio, M.; Manca, G.M.;
Rizzo, M.R.; et al. Prevalence and clinical correlates of sarcopenia, identified according to the EWGSOP
definition and diagnostic algorithm, in hospitalized older people: The GLISTEN Study. J. Gerontol. A Biol.
Sci. Med. Sci. 2017, 72, 1575–1581. [CrossRef]

31. Cruz-Jentoft, A.J.; Landi, F.; Schneider, S.M.; Zúñiga, C.; Arai, H.; Boirie, Y.; Chen, L.K.; Fielding, R.A.;
Martin, F.C.; Michel, J.P.; et al. Prevalence of and interventions for sarcopenia in ageing adults: A systematic
review. Report of the International Sarcopenia Initiative (EWGSOP and IWGS). Age Ageing 2014, 43, 748–759.
[CrossRef]

32. DiMaria-Ghalili, R.A. Integrating nutrition in the Comprehensive Geriatric Assessment. Nutr. Clin. Pr. 2014,
29, 420–427. [CrossRef] [PubMed]

33. Cederholm, T.; Barazzoni, R.; Austin, P.; Ballmer, P.; Biolo, G.; Bischoff, S.C.; Compher, C.; Correia, I.;
Higashiguchi, T.; Holst, M.; et al. ESPEN guidelines on definitions and terminology of clinical nutrition. Clin.
Nutr. 2017, 36, 49–64. [CrossRef] [PubMed]

34. Li, Y.; Wang, S.; Wang, L.X.; Meng, Z.M.; Li, J.; Dong, B.R. Is comprehensive geriatric assessment recognized
and applied in Southwest China? A survey from Sichuan Association of Geriatrics. J. Am. Med. Dir. Assoc.
2013, 14, 775.e1–775.e3. [CrossRef] [PubMed]

35. World Health Organization. Available online: http://www.who.int/classifications/icf/en/ (accessed on 11
January 2019).

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

21





geriatrics

Review

Comprehensive Geriatric Assessment as a Versatile
Tool to Enhance the Care of the Older Person
Diagnosed with Cancer

Janine Overcash 1,*, Nikki Ford 2, Elizabeth Kress 2, Caitlin Ubbing 2 and Nicole Williams 2

1 The College of Nursing, The Ohio State University, 1585 Neil Ave, Newton Hall, Columbus, OH 43201, USA
2 Stephanie Spielman Comprehensive Breast Center, The Ohio State University, 1145 Olentangy River Road,

Columbus, OH 43121, USA; Nikki.Ford@osumc.edu (N.F.); Eizabeth.Kress@osumc.edu (E.K.);
Caitlin.Ubbing@osumc.edu (C.U.); Nicole.Williams@osumc.edu (N.W.)

* Correspondence: Overcash.1@osu.edu

Received: 20 May 2019; Accepted: 20 June 2019; Published: 24 June 2019

Abstract: The comprehensive geriatric assessment (CGA) is a versatile tool for the care of the older
person diagnosed with cancer. The purpose of this article is to detail how a CGA can be tailored to
Ambulatory Geriatric Oncology Programs (AGOPs) in academic cancer centers and to community
oncology practices with varying levels of resources. The Society for International Oncology in
Geriatrics (SIOG) recommends CGA as a foundation for treatment planning and decision-making for
the older person receiving care for a malignancy. A CGA is often administered by a multidisciplinary
team (MDT) composed of professionals who provide geriatric-focused cancer care. CGA can be
used as a one-time consult for surgery, chemotherapy, or radiation therapy providers to predict
treatment tolerance or as an ongoing part of patient care to manage malignant and non-malignant
issues. Administrative support and proactive infrastructure planning to address scheduling, referrals,
and provider communication are critical to the effectiveness of the CGA.

Keywords: comprehensive geriatric assessment; CGA; multidisciplinary team; senior adult; cancer

Caring for the older adult who is diagnosed with cancer can be a complex orchestration of
managing existing comorbid conditions, cancer care, caregiver concerns, while maintaining quality of
life [1–4]. Older people have unique healthcare needs compared to younger adults who may not have
challenges regarding comorbidities [4–7], functional ability [8], transportation and social support [9].
Many academic and community cancer centers establish some type of multidisciplinary geriatric
oncology program to meet the needs of the older person [10–15]. The central element associated with
a geriatric oncology program is a comprehensive geriatric assessment (CGA). Despite the evidence
showing the benefits of CGA, only 9% and 8% of Phase II and Phase III clinical trials use CGA [16]. Many
healthcare settings do not use CGA also because of time constraints, availability of a multidisciplinary
team, and lack of professionals trained in geriatrics/gerontology. Conducting a CGA is feasible in
ambulatory geriatric oncology programs (AGOPs) [10,17] including radiation therapy and surgical
oncology [18–20]. There are strategies to reduce the time and resources often required to conduct a
CGA. The purpose of this article is to illustrate how CGA can be used in different types of AGOPs and is
a feasible option despite limited time and personnel. A review of the classic and current literature was
conducted using the Ohio State University (OSU) Health Sciences Library (HSL) including PubMed
and Cumulative Index to Nursing and Allied Health Literature (CINAHL) to support this article.

1. Defining a Comprehensive Geriatric Assessment

A CGA is a battery of screening tools necessary to uncover actual and potential limitations that
can compromise cancer diagnosis and treatment [21]. The Society for International Oncology in
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Geriatrics (SIOG) recommends a CGA be administered to older patients who are receiving cancer
care [22,23]. Benefits of a CGA are prolonged survival [24], prediction of those who may not benefit
from treatment [25], prediction of mortality [26], of cancer treatment tolerance [27], of chemotherapy
toxicities [28], of surgical complications [29], and aid in decision-making to help avoid over- and
undertreatment of cancer [30]. The battery of screening tools is generally assembled to address common
problems associated with aging; however, any number of valid and reliable clinical instruments can
be included, depending on the resources. Some cancer centers may be able to conduct large-scale
CGA with a robust multidisciplinary team (MDT), and others may limit assessment instruments and
MDT members.

The comprehensive character of geriatric assessment allows clinicians to gain perspective beyond
the traditional oncology-related history and physical exam [31]. A CGA can detect previously
unidentified problems in approximately 70% of patients [32], which can impact cancer treatment [19]
and provide the foundation for a treatment plan to address malignant and nonmalignant conditions [33].
CGA is used to develop and refine a cancer management plan specific to the needs of the person
diagnosed with cancer [20]. A prime goal of geriatric oncology is helping an older person achieve the
best health possible while receiving cancer care to maintain independence [4].

2. Instruments Included in a Comprehensive Geriatric Assessment

Generally, screening tools to detect depression [34], comorbidity [35], cognitive impairment [36],
functional status [37,38], risk for falls [39], and nutritional status [40] are commonly included in a
CGA. The CGA is multidimensional in that many types of screening instruments can be included to
meet the needs of people who are diagnosed with cancer or who are receiving end-of-life care [41],
caregivers [42], and providers [43]. SIOG recommends a variety of instruments that can be tailored to
any patient population [44].

When choosing instruments to include in a CGA, consider that there are performance-based
evaluations and self-report measures. Performance-based evaluations provide a depiction of a person’s
capability using tools such as the Timed Up and Go Test (TUAGT) [45], balance testing [46], grip
strength [47], sit-to-stand test [48], cognitive screening using the Clock Drawing Test [49], and other
empirically measured tests. Self-report measures are also commonly included in the CGA, such
as the Geriatric Depression Scale (GDS) [34], Activities of Daily Living Scale [37], Instrumental
Activities of Daily Living [38], quality-of-life measures [50], and nutritional assessment [40]. Self-report
measures tend to be rather easy to use and have validity and reliability metrics for clinical and research
use. Including both self-report and performance-based evaluations provides patient perception
of functioning at home in conjunction with an objective assessment. Some patients may tend to
over-estimate their functional ability, and the empirical observation of task performance may help
providers develop realistic management plans.

Supporting the caregiver is also important to the health of the person with cancer [51]. The Modified
Caregiver Strain Index [52,53] is a 13-item tool that measures the financial, psychological, personal,
physical, and social domains of caregiving which can be incorporated into a CGA. Caregivers of people
diagnosed with cancer who have functional impairment [54] and have increased comorbidity [55]
report greater strain and burden. CGA can stratify people with cancer into levels of caregiver burden
risk so that clinicians can recognize caregivers who may need help [42]. Caregivers of people with
advanced cancer often neglect their own health and wellness and report high levels of depression
and anxiety [56]. Depression is not rare among caregivers (42%), and clinicians must support and
encourage health maintenance and wellness [57]. If caregiver health is not maintained and perceptions
of strain and burden exist, the individual with cancer is at risk for re-hospitalization [58] and increased
morbidity/mortality [59]. Help for caregivers navigating community resources, Medicare, insurance,
and cancer treatment can be very welcomed [60]. Cancer can be overwhelming and expensive, and
providing psychosocial support can reduce caregiver stress associated with financial toxicity [61],
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address depression, and establish coping strategies [62]. No matter the scale of the CGA, caregiver
support is important to geriatric oncology.

3. Multidisciplinary Team

A MDT has historically been used in geriatrics to administer the CGA and manage the many
interwoven concerns that can affect older people [63,64]. An MDT can be composed of physicians,
social workers, pharmacists, nurses, nurse practitioners, dietitians, physical therapists, and other
types of healthcare professionals. Not every clinic may have access to a variety of specialists, and
it is important to remember that geriatric care and screening can be provided by physicians, nurse
practitioners, and nurses. An MDT may simply include a physician and a nurse who are trained in
geriatrics. Administering and coordinating a CGA is well within the scope of practice of nursing and
can be central to the effectiveness of the MDT [65].

Whatever the size, an MDT functions symbiotically to assess, manage, and monitor many
limitations and complications associated with aging and deconditioning [66]. Geriatric oncology
has adopted the MDT approach to improve or maintain independence [67] and to provide CGA by
which to impact the cancer management plan [20]. Key to an effective MDT are communication,
collaboration, and coordination [68]. A social worker, nurse practitioner, and dietitian can evaluate
a patient simultaneously and hear the responses from individual assessments, so that questions are
not duplicated. This method requires a cohesive teamwork, does save some time, and enhances
communication within the MDT. An MDT with a perception of cohesive teamwork provides higher
quality of care and less attrition in the nursing staff [69]. Communication with primary care providers
and other specialists is critical to geriatric oncology and successful interventions [70]. When primary
care providers and oncology providers agree on recommendations, adherence to CGA recommendations
is more likely to occur [71].

For providers who lack a MDT, nurse-conducted CGA is a viable option. Nurses and/or advanced
practice nurses often function in the role of coordinator, provider, communicator, and organizer.
Awareness of the current knowledge in normative aging, geriatric syndromes, wellness, and prevention
are components of nursing best practices [72]. Best practices in geriatric/gerontological competencies
are provided by the American Association of Colleges of Nursing (AACN) for advanced practice and
baccalaureate nurses and largely guide curriculum development for colleges of nursing throughout the
United States [73,74]. However, geriatric training is often lacking in nursing schools throughout the
country [75], and geriatric education is often received outside of the academic curriculum. The National
Hartford Center of Gerontological Nursing Excellence (NHCGNE) aims to enhance gerontological
education among nurses in the academic and clinical workforce [76]. The NHCGNE recognizes
gerontological nurse educators as Distinguished Educators in Gerontological Nursing Program for
working with faculty to enhance university and college curricula, educate nursing students at all levels,
and work with other providers to better care for the older person [77]. It is important that nurses are
educated in gerontology/geriatrics so they are prepared to assess and contribute to the care of the older
person who is diagnosed with cancer [78].

4. Management of Problems Detected by Comprehensive Geriatric Assessment

Geriatric syndromes (poor functional status, cognitive impairment, frailty), life expectancy, and
comorbidity are realities that oncology providers must consider when caring for older individuals.
The mean number of geriatric syndromes is 2.9 in community-dwelling older people [79] and when
uncontrolled, may interfere with cancer treatment. Complex problems associated with geriatric
syndromes often cannot be addressed in one clinic visit or with a single medication or intervention.
For frailer people, determining the cause of a problem may require an MDT-administered CGA and
several clinic visits to detect and manage complex problems [80]. Good general health and absence of
severe comorbidity allow older people to be considered for surgical [81] and other types of standard
treatments [82].
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People who have well-managed comorbidities may not have any deterioration in their functional
status or life expectancy. In non-metastatic prostate cancer patients receiving treatment, 10-year life
expectancy was not impacted by comorbid conditions nor age [83]. However, data show that for every
chronic condition, life expectancy decreases 1.8 years [61]. Life expectancy, comorbid conditions, and
functional status are sentinel factors in geriatric oncology [84]. Functional status and not chronological
age is an important consideration in cancer treatment planning for the older adult [28,85].

Initiating a CGA requires a process to manage the limitations uncovered by the evaluation, and
providers should be trained on how to incorporate the MDT recommendations in the decision-making
process [86]. The mean number of CGA recommendations to address the uncovered limitations ranges
from seven [87] to two [88], depending on the type of patient (frail, vulnerable, or fit) [89]. A CGA
performed upon an initial oncology encounter can render three interventions [90]. Patients are most
likely to adhere to four or less recommendations unless they present cognitive decline, in which case
adherence is lower [87].

Follow-up care is important to determine adherence to recommendations and to reassess the
issues that were previously detected [91]. The problems detected in the CGA should be managed or
referred and detailed in the medical record [92,93]. How often to administer the CGA depends on
the degree of fitness or frailty of the patient. A primary care nurse who is trained in geriatrics can be
effective in coordinating the recommendations [94].

5. Comprehensive Geriatric Assessment with Limited Resources

A CGA conducted by an MDT can require an hour or more to administer; however, there are
strategies to conduct CGA in a timely and efficient manner. Targeting the person who would most
likely benefit from the CGA with a prescreening instrument can help preserve the resources of clinical
time and personnel and reduce the respondent burden (Figure 1).

Figure 1. Prescreening using CGA to Determine Further Treatment or Diagnostics.

Prescreens have been developed, such as the abbreviated CGA [95], the G8 [96], and the Vulnerable
Elders Survey-13 [97]. SIOG recommends several valid and reliable pre-screen tools [1]. The purpose
of pre-screen tools is to target those who most benefit from conducting the entire CGA, rather than
to replace a CGA. People who have functional decline and a higher risk of mortality and of cancer
treatment complications tend to benefit from the CGA [98,99]. For those people who are independent
and with minimal comorbid conditions, a CGA may not be as beneficial [100].

Depending on resources and type of healthcare setting, a CGA can be fashioned to include only
several instruments rather than an exhaustive battery of tools requiring hours of clinic encounter
time. Creating a smaller version of CGA which can include two or three screening instruments (GDS,
Mini-Cog, TUAGT) will allow time to gain experience administering the instrument and managing
the limitations. Using only two or three screening instruments has reasonable benefit to people who
are diagnosed with cancer and to their families. The detection and management of depression can
contribute to better cancer treatment outcomes, particularly with adherence to recommendations [101].
Benefits of screening for cognitive limitations are inconclusive [102]; however, other considerations
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such as planning, awareness of limitations, preparation for future and other important tasks can be very
helpful for patients and families. Screening using the TUAGT can lead to physical therapy consults [88]
to enhance lower extremity strength and to provide falls education and proactive planning should a
fall occur (determining how to get help, keeping a phone on the bathroom floor near the bathing area).
The use of three tools can provide the opportunity to address common problems that can be associated
with aging without requiring the time to conduct a more robust CGA (Figure 2).

Figure 2. Smaller CGA to Determine Further Treatment or Diagnostics.

The use of pre-screens and a smaller battery of assessment instruments is a viable option when
using CGA with limited clinical resources. Understanding the versatility of CGA may motivate more
clinicians to employ best practices in geriatric assessment.

Cost and resources are a factor when establishing a geriatric oncology program; however, not
all data indicate that CGA is cost-prohibitive when looking at long-term expenses and hospital stay.
The SIOG suggests that CGA is cost-effective and reduces hospitalizations [103]. CGA in people
who experience a hip fracture reduces hospital costs and hospital length of stay and improves health
outcomes [104]. However, for those people admitted to the hospital for nonmalignant conditions, CGA
is thought to slightly increase costs [105]. A Swedish study found ambulatory oncology CGA to have
increased costs due to the number of interventions and increased survival [25]. Another Swedish study
found ambulatory CGA to increase survival in frail people, with fewer hospital days and without
higher costs [106]. In the United States, the cost savings or expenses may be different, however, people
tend to benefit from CGA [85,107].

6. Models of Geriatric Oncology Programs Using CGA

AGOPs often include regular CGAs and manage a patient throughout cancer care. There are
different types of AGOPs, such as those that provide ongoing geriatric oncology management, one-time
consult programs, site specific programs, and programs that address patients according to age and not
a particular tumor type. Scale also varies among AGOPs, with some using large MDTs and others
consisting of an oncologist and a geriatric trained nurse. Regardless of the structure, AGOPs can
provide CGA and offer management strategies to enhance the care of the older person diagnosed
with cancer.

The CGA can be administered by a nurse or nurse practitioner, and scores on the measures can be
shared with the entire MDT, so that more in-depth screening can be conducted by the appropriate
specialists. In some situations, the MDT members individually screen new patients to establish a
baseline condition prior to cancer treatment. The MDT members can then evaluate the patient as
needed throughout cancer treatment. Established patients who have received a baseline CGA can
receive regular geriatric assessment screening every 6 months or every year. No data exist on how
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often to conduct a CGA; however, frail or vulnerable patients may require more frequent screening.
The National Comprehensive Cancer Network (NCCN) has established guidelines for using CGA
when caring for the older adult [108]. A pre-cancer treatment decision tree addresses how and when to
use a prescreening and an entire CGA and how CGA can impact treatment decisions for the patient,
family, and provider [108].

Scheduling new and established patients visits for any type of AGOP requires planning for
extra time to conduct the CGA. For AGOPs conducting the entire CGA with an MDT in addition
to establishing a cancer management plan, a new patient visit may require two hours. For those
AGOPs using limited measures in the CGA and a limited MDT, perhaps a 30 min visit is appropriate.
One-time CGA consults can be easier to schedule in that all patients tend to receive the same screening
instruments and assessment from the MDT. Generally, the consult can be conducted in approximately
1.5 to 2 h per patient. Depending on the physical environment of the clinic, three patients can be
scheduled every 2–2.5 hour and be accommodated with rotating members of the team conducting
the assessments.

An AGOP one-time CGA consult functions to provide recommendations for cancer treatment,
identifies comorbid conditions, and addresses actual and potential risk factors that can affect health and
independence. A one-time CGA consult can be helpful to surgical teams to predict complications [109]
and post-surgical delirium when administered prior to surgery [110]. A one-time CGA conducted by a
geriatrician prior to emergency surgery reduces hospital length of stay by 55 days [111]. Despite the
positive contributions of CGA, many surgeons and other providers fail to consult geriatric services [112].
Education on the benefits of CGA in cancer treatment decision-making is critical for all cancer specialties
and providers.

Conducting a CGA and incorporating an MDT require infrastructures and administrative support
to lay the foundation for a sustainable geriatric oncology. Often, facilities and providers have difficulty
launching and maintaining senior adult programs, for many reasons [113]. Patient scheduling to
accommodate longer visit times [114], avenues of referral when limitations are found, adapting the
medical record to accommodate scores and recommendations are important tasks to address before
initiating geriatric assessment [13]. AGOPs require continued evaluation and maintenance to ensure
the process of clinic is working well and the MDT is functioning effectively and productively. Regular
team meetings can be helpful to discuss assessment process, patients, and research activities. Regular
meetings should include administration, office staff who schedule patient visits, as well as people who
work with medical records, who can be helpful in establishing highly functioning clinics, especially in
big medical centers. MDT meetings prior to geriatric oncology clinic are very useful to review new
and established patients.

A prime component of infrastructure is communication with other providers, which is key to the
effectiveness of AGOPs. Many providers feel under-utilized in the development of cancer management
plans, and communication is often poor between oncologists and primary care providers [94]. Proactive
planning to establish avenues of communication to coordinate the CGA recommendations can reduce
redundant assessments and increase effectiveness. Follow-up care and adherence to recommendations
are likely to be improved with better communication between geriatric MDTs and other providers and
typically require organizational modifications for adequate transfer of patient information [115].

Patient referral to an AGOP is also a consideration when establishing a clinic or a process for other
oncology providers to refer patients for a one-time CGA consult or ongoing management. Awareness
of the AGOP should be created within the organization and the community. Often, community
members are not aware of geriatric oncology services, and providing educational symposiums or brief
presentations at various sites common to potential patients and families can offer the opportunity to
receive a CGA and cancer care.

An AGOP can provide valuable clinical data to enhance the care of the older person diagnosed
with cancer. Establishing a research protocol incorporating CGA data can help improve the science
of geriatric oncology and establish a foundation for future funding. Select CGA instruments can be
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useful clinically as well as appropriate for research. Dissemination is critical to geriatric oncology and
helps address the importance of CGA in the care of the older person diagnosed with cancer.

7. Conclusions

CGA is a versatile tool that can be integrated into various oncology clinics and specialties to
provide the best care for the older person. Integrating a CGA does require administrative support,
infrastructure for patient scheduling, MDT involvement, and a great deal of planning. The importance
of understanding the needs of older people with cancer and of their caregivers underscores the
significance of CGA and inspires a comprehensive view, helpful to make treatment decisions. CGA
is the central element of geriatric oncology and the gold standard of practice to meet the needs of
older people.
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Abstract: As life expectancy in people living with HIV (PLWH) has increased, the focus of management
has shifted to preventing and treating chronic illnesses, but few services exist for the assessment
and management of these individuals. Here, we provide an initial description of a geriatric service
for people living with HIV and present data from a service evaluation undertaken in the clinic. We
conducted an evaluation of the first 52 patients seen in the clinic between 2016 and 2019. We present
patient demographic data, assessment outcomes, diagnoses given, and interventions delivered to those
seen in the clinic. The average age of attendees was 67. Primary reasons for referral to the clinic included
management of complex comorbidities, polypharmacy, and suspected geriatric syndrome (falls, frailty,
poor mobility, or cognitive decline). The median (range) number of comorbidities and comedications
(non-antiretrovirals) was 7 (2–19) and 9 (1–15), respectively. All attendees had an undetectable viral
load. Geriatric syndromes were observed in 26 (50%) patients reviewed in the clinic, with frailty
and mental health disease being the most common syndromes. Interventions offered to patients
included combination antiretroviral therapy modification, further health investigations, signposting
to rehabilitation or social care services, and in-clinic advice. High levels of acceptability among
patients and healthcare professionals were reported. The evaluation suggests that specialist geriatric
HIV services might play a role in the management of older people with HIV with geriatric syndromes.

Keywords: HIV; geriatrics; comprehensive geriatric assessment

1. Introduction

Increased life expectancy in people living with HIV (PLWH) has brought the challenges of ageing
and age-related issues to HIV clinical care [1]. In the UK, 39% of those accessing HIV services are
now aged 50 and over, representing over 36,000 individuals considered “older” with HIV [2]. Cohort
ageing is set to continue, with modelling work based on PLWH in the Netherlands predicting that,
by 2030, 73% will be aged over 50 [3]. Importantly, as PLWH grow older, they appear to be experiencing
disproportionally more age-related comorbidities than age-matched HIV-negative populations [4–6].
This is accompanied by greater polypharmacy, as well as issues of functional and cognitive decline,
frailty, and falls [7,8]. These issues may be grouped as “geriatric syndromes”, highlighting a role for
geriatric/elderly medicine within current HIV care [8–10].
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How best to deliver geriatric care to PLWH remains unclear. Some service providers advocate for
dedicated HIV-ageing services, and a small number of such services have developed or are developing
around the world [11]. Joint HIV/speciality clinics have been effective within other specialties [12,13],
therefore opening the door to the possibility of HIV-ageing clinics. However, outside of single-organ
specialties, the clinical need and criteria for referral are harder to define. One approach is to clinically
assess patients at a set age, such as 50 [14], though with the median age of HIV services users in
the UK at 46, demand may be excessively high. An alternative could be the use of frailty or frailty
syndromes in a “needs-based approach”. Tools to identify patients at risk of frailty using scoring
methods are increasingly used internationally and have recently been integrated into UK primary
care [15]. In October 2019, the European AIDS Clinical Society (EACS) published the first HIV guidance
that advocates for frailty screening in older PLWH.

Frailty represents a reduction in physiological reserve that makes one vulnerable to adverse health
outcomes [16]. It is prevalent in PLWH and has been associated with falls, incident multi-morbidity,
hospitalisation, and death [17–19]. Frailty may present non-specifically (fatigue, weight loss) or as
frailty syndromes such as falls, functional decline, and immobility. Additionally, frailty may contribute
to medical complexity (polypharmacy and multi-morbidity) and has been associated with low mood
and cognitive decline [20,21]. The recommended approach to the assessment and management of
frailty is through Comprehensive Geriatric Assessment (CGA) [22]. Proactive identification of frailty
and the introduction of CGA can enable early intervention to help PLWH to remain independent. CGA
is a multidimensional, interdisciplinary diagnostic process used to determine the medical, psychosocial,
and functional capabilities of older adults. Evidence suggests that CGA-based care can improve
functional capacity and reduce the risk of institutionalisation when applied to other chronic conditions
such as cancer, renal disease, and cardiovascular disease [23–25].

Older PLWH may face a complicated healthcare landscape [26], with HIV-specific management
falling down the list of health priorities in favour of age-related issues, which HIV services may be
ill-equipped to deal with due to lack of time, resources, or geriatric expertise.

In order to address the issues facing this ageing cohort, the Silver Clinic was established in the
Brighton and Sussex University Hospitals Trust. This multi-disciplinary HIV-ageing clinic utilises a
CGA approach to assess and manage age-related problems in PLWH. This paper aims to describe the
service and results of an initial service evaluation of the clinic.

2. Methods

The Silver Clinic team consists of an (i) HIV consultant physician, (ii) Geriatrics consultant
physician, (iii) HIV nurse specialist, and (iv) HIV pharmacist. The clinic operates monthly within
the HIV outpatient (Lawson) unit. Clinic referrals come from any HIV healthcare professional (HCP)
involved in the care of the patient. The Silver Clinic team is blinded to the process of referral. Current
referral criteria are age (>50 years), presence of complex comorbidities and/or polypharmacy, or geriatric
syndromes including frailty, falls, and difficulties with activities of daily living. All patients attending
the clinic up until October 2019 were included in this evaluation. No exclusion criteria were applied.
As this was a service evaluation, ethical approval was not obtained following assessment by the UK
Health Research Authority (http://www.hra-decisiontools.org.uk/research/). Written inform consent
was provided for the case study.

2.1. Clinic Process

Before attending, new patients are asked to complete a number of screening questionnaires focussed
around physical, functional, mood, and cognitive status. The questionnaires are patient-reported
outcome measure (PROM) tools that serve two purposes. Firstly, they help practitioners to identify
medical, social, or mental health issues that patients have before they are seen in the clinic. Secondly,
they can be used to monitor the impact of the service. Prior to first clinic attendance, a multidisciplinary
case-based discussion of each patient is organised. This includes: background and PROM review,
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evaluation of current clinical problems, and anticipated need of further investigations. All patients then
receive a dual consultation with the HIV and elderly medicine physician focused on CGA. This explores
patient demographics; social characteristics; comorbidity (including medications); functional, physical,
mental health, and frailty status (Table 1). All assessments are triangulated by the multidisciplinary
(MDT) to generate a comprehensive individualised management plan that is overseen by the Silver
Clinic team and communicated to the referring clinician and the GP where the patient consents.
The clinic process for the service is shown in Figure 1.

HIV annual health 
check

(HIV nurse)

HIV clinic
(HIV Doctor)

twice a year, 20 minutes

Current standard care

GP

Hospital Specialist 
and social care 

services

HIV annual health 
check

(HIV nurse)

Silver clinic intervention

Individualised
care plan

GP
Hospital specialists 

and social care 
services

HIV clinic
(HIV physician)

twice a year, 20 minutes

Silver clinic (CGA)

• HIV physician,
• Geriatrician
• HIV nurse
• HIV pharmacy support

(Once a month, 40 min 
per patient)

Referral based on frailty screening

Referral based on frailty screening

Figure 1. Silver Clinic process and position alongside standard care.
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Table 1. Clinical assessments performed within the Silver Clinic.

Test Category

Blood Tests Calcium, TFTs, PSA, HbA1c, B12/Folate, Vitamin D

HIV clinical data
Year of diagnosis, nadir and current CD4 cell count, current

CD8 cell count, CD4:CD8 ratio, antiretroviral history

Other clinical data
Urinalysis, height, weight, body mass index, blood pressure

(lying and standing)

Mood assessment Hospital Anxiety and Depression Scale

Frailty assessment FRAIL scale

Patient reported outcome measures
Euroqol-5D-5L

Older Peoples’ Quality of Life Questionnaire

TFTs, thyroid function tests; PSA, prostate-specific antigens; HbA1c, Haemoglobin A1c.

2.2. Clinical Assessments

Clinical data are drawn from patient notes and most recent routine HIV health checks. Baseline
observations, including postural blood pressure and body mass index (BMI), are performed. Blood
tests are taken to exclude issues contributing to age-related comorbidities, including vitamin B12 and
folate deficiency, associated with neuropsychiatric issues, depression, and demyelinating myelopathy;
calcium and 25-OH-Vitamin-D for bone health, falls, and mobility. The full assessment strategy is
shown in Error! Reference source not found.

Mood symptoms are assessed using the Hospital Anxiety and Depression Scale (HADS),
a short, self-report screening questionnaire for generalised anxiety and depression among patients
in non-psychiatric settings. The questionnaire is split into two sub-scales for anxiety (HADS-A) and
depression (HADS-D), in which a score ≥11 is considered diagnostic [27].

Patient-reported outcome measures (PROM) include the Older Peoples’ Quality of Life
Questionnaire (OPQL-brief), a 13-item validated tool for assessing quality of life (QoL) in older
people. Scores range from 13 to 65, indicating lowest to highest QoL [28,29]. EuroQol five-dimension
descriptive system (EQ-5D-5L) is a brief self-reported measure of generic health and perceived health
status that has been used across a number of health conditions and populations [30,31]. The tool
includes a visual analogue scale on which individuals indicate their current health state in relation to
best and worst imaginable health (100–0, respectively). FRAIL Scale is a clinical screening tool for the
identification of frailty. It comprises five self-reported components of fatigue—resistance, ambulation,
illnesses, and weight loss—which are scored as present or absent, resulting in a score from 0 to 5.
Those scoring 0 are robust, 1–2 prefrail and ≥3 frail [32].

Changes in scores for EQ-5D-5L and OPQL-brief and FRAIL scale at baseline (first assessment)
and discharge (12 months) were calculated.

2.3. Patient and Healthcare Professional Satisfaction

A voluntary self-completed survey was completed by patients after the clinic appointment.
The survey asked patients to provide qualitative “free-text” feedback of the service, including whether
and how it benefitted them and suggestions for service improvement.

An 8-question online questionnaire for healthcare professionals, excluding those working in the
Silver Clinic, was accessible from January to March 2018. This was created and hosted using Bristol
Online Surveys and distributed via email to all HIV staff. Job role, clinic awareness and referral
experience, perceived importance of the clinic, and improvement to older PLWH care were assessed.
Partially completed questionnaires were omitted from analysis.
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2.4. Statistical Analysis

Descriptive statistics using frequency, mean, or median with respective corresponding percentages,
standard deviation, and interquartile range were used to summarize the data. Paired sample t-tests
were used to evaluate the impact of the Silver Clinic intervention on scores for each PROM (EQ-5D-5L
and OPQL-brief and FRAIL scale) from baseline to discharge from the clinic. A framework method of
analysis was employed for qualitative data, with frequencies and percentages reported for qualitative
variables where grouping was possible [33].

3. Results

From January 2015 to October 2019, the Silver clinic assessed 52 patients. Demographic
characteristics, HIV, and other clinical data of clinic attendees are presented in Table 2. The median
(range) age of attendees was 67 years (53–87), and the majority were white males identifying as men
that have sex with men (MSM), reflecting the clinic population. Attendees had well-controlled chronic
HIV, with 100% virally suppressed. Primary referral reason for patients attending the clinic was 67%
(35) multimorbidity optimisation, 13% (7) problematic polypharmacy, and 17% (10) suspected geriatric
syndrome (falls, frailty, mobility issues, cognitive decline).

Table 2. Summary of patient characteristics.

Clinical Characteristics (n = 52) Median (IQR) Otherwise Stated

Age (years) 67 (53–87)

Male, n (%) 47 (90)

White ethnicity, n (%) 50 (96)

Identified sexuality, n (%)
MSM 41 (78)

Heterosexual 9 (17)
Other 2 (4)

Current smoker, n (%) 17 (32)

Alcohol use, n (%)
Less than 10 units per week 41(77)

Between 10 and 20 units per week 5 (9)
>20 units per week 3 (4)

Recreational drug use n (%) 6 (11)

Comorbidities 7 (2–19)

Comedications 9 (1–15)

QRISK3 * 25 (6–52)

Bone densitometry, n (%)
Osteoporosis 15 (28)
Osteopenia 33 (63)

Normal BMD 4 (7)

HIV Clinical Parameters

Time since HIV diagnosis: years (median; range) 17 (6–34)
Duration of cART: years (median; range) 17 (5–30)

cART-based regimen n (%)
Protease inhibitor 28 (53)

NNRTI 12 (23)
INSTI 12 (23)

HIV RNA < 50 copies/mL, n (%) 52 (100)

Nadir CD4 (cells/μL) 287 (223)

Current CD4 (cells/μL) 563 (368)

CD4:CD8 ratio 0.60 (0.1)

MSM, men who have sex with men; cART, antiretroviral therapy; QRISK®3-2018 cardiovascular risk calculator.

41



Geriatrics 2020, 5, 81

Geriatric syndromes were observed in all patients reviewed in the clinic, with frailty and mental
health disease being the most common syndromes, as shown in Figure 2. Patients had a median (IQR)
of 7 (2–19) comorbidities. Cardiovascular disease was the most common, reported by 36 patients
(70%), followed by neurological disorder (63%), chronic pain syndrome (44%), and mental health
conditions (42%). Polypharmacy defined as more than five non-antiretroviral drugs was common,
with a median of nine (1–15) medications in addition to their ARVs. The most common comedications
at first assessment were cardiovascular medications, followed by analgesics (61%), mental health drugs
(40%), and supplements such as vitamins, etc. (53%). Notably, 30% were taking opioid medications for
pain and 19% taking benzodiazepines to manage insomnia.

Figure 2. Frequencies of geriatric syndromes.

3.1. Patient-Reported Outcomes

Perceived health-related QoL at first assessment was poor on both the EQ-5D-5L and OPQOL,
with mean scores (SD) for the visual scale on the EQ-5D-5L 56.76 (21.2) and 32.76 (8.48) for the OPQOL,
respectively. Thirty-four (65%) patients were classified as frail; 14 (26%) were deemed prefrail and 4 (4%)
robust using the FRAIL scale. Mental health was assessed using the HADS: 46% (23) had depression or
anxiety symptoms at first assessment. No significant changes in EQ-5D-5L and OPQOL-Brief scores
were observed at discharge compared to baseline (p = 0.885 and p = 0.218, respectively). Moreover,
no changes in frailty status were observed at discharge using the FRAIL scale (p = 0.495)

3.2. Clinic Outcomes

At the point of data analysis, most patients had attended the clinic at least twice, with the median
number of visits being two (2–8). The greatest number of visits was eight (two patients). ARV
switch recommendations were made in six patients due to toxicities or drug–drug interactions (DDI).
Twenty-seven specialist referrals were made, including to the broader multidisciplinary team including
physiotherapy and occupational therapy. The clinic has now discharged 42 patients, 4 await follow-up
appointment and 6 patients remain open to the service “as needed.

Case Study

To better understand that type of patients we see in the service we described the case of Mr X,
a 69-year-old male who was diagnosed with HIV in 1999. He attended the Silver Clinic with complaints
of feeling “fed up” and intermittent faecal incontinence. He has multiple comorbidities with associated
polypharmacy, as shown in Table 3. He is an ex-smoker who drinks less than 4 units/week, with no
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recreational drug use. He lives alone and reports feeling socially isolated. He has poor mobility but
dislikes using a recommended walking stick and reports three falls during the last 3 months. He relies
heavily on his car as he lives in a rural village. His social benefits were reduced last year. His HIV is
well controlled, with a current CD4 count of 750 cell/mL and undetectable viral load on a regimen of
Darunavir, Ritonavir, and Lamivudine (3TC). His Q-Risk score was 16.5%.

Table 3. Mr X comorbidities and medications.

Medical Comorbidities Comedications

Type 2 diabetes
Depression
Osteopenia
Dyslipidaemia
Chronic back pain secondary to (degenerative disease
and C-spine injury)
Peripheral neuropathy (ART-related)
Chronic inflammatory demyelinating
polyneuropathy unresponsive to immunoglobulin

1. Paroxetine 40 mg daily
2. Gabapentin 400 mg twice daily
3. Aspirin 75 mg daily
4. Zopiclone 7.5 mg at night
5. Pravastatin 10 mg at night
6. Zomorph MR 60 mg twice daily
7. Metformin 1 g twice daily
8. Folic Acid 5 mg daily
9. Oramorph 5−10 mg as needed

1. Proactive treatment of constipation (causing overflow incontinence) and opioid reduction.
2. Fall prevention through occupational and physiotherapy referral and bone scan with subsequent

osteoporosis treatment to reduce fracture risk.
3. Medicines rationalisation with ART modification to a one tablet regimen (Rezolsta:

Darunavir/Cobistat), which in turn allowed Zopiclone withdrawal.
4. Signposting to community peer services aimed at increasing socialisation and an application for a

disabled parking “Blue Badge” was supported.
5. Referral to Cognitive Behavioural Therapy with the hope that improvements in mental health

may also stem from comorbidity optimisation.

At follow-up, despite subjectively his symptoms persisting, QOL based on the EQ-5D-5L and
OPQOL had improved.

3.3. Patient Satisfaction

All patients were asked to provide their views of the clinic. Fourteen responses (35%) were
received, with 13 (93%) stating that they were “very satisfied” with the service they received, and one
respondent was “somewhat satisfied”. Qualitative feedback themes identified among respondents were
“friendliness/kindness” (28%), “felt listened to” (14%), professional/helpful service (43%). Additional
comments referred to the opportunity for in-depth explanation and care coordination.

3.4. Healthcare Professionals’ Views of the Silver Clinic

Fourteen (63%) staff responded to our invitation to provide views on the clinic; this included
six (43%) doctors, six (43%) nurses, and two (14%) pharmacists. All participants were aware of the
clinic, and six (42%) had made referrals. Twelve (85%) believed the Silver Clinic was “very important”
for the management of older PLWH and the other two (14%) believed it was “quite important”.
All respondents felt that the clinic improved the management of older PLWH.

4. Discussion

HIV services have a history of being proactive in their innovation of care models to address
the changing needs of their patients. Clear trajectories towards HIV cohort ageing exists in the UK
with accompanying age-related medical and psychosocial issues [34]. The Silver Clinic was created
to address this emerging need—by employing multidisciplinary working and principles of geriatric
care, it has sought to improve the care management of this complex cohort. This service evaluation
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demonstrates that the average age of Silver Clinic attendees was 67 years old, with the majority referred
for management of multimorbidity, polypharmacy, and geriatric/frailty syndromes, which one might
anticipate within general elderly medical services.

Classical geriatric syndromes have been demonstrated in older adults, with HIV at higher
frequency and earlier age than one might expect for the general population. In one US study of
155 PLWH, median age 57, the prevalence of falls was 26%, and 54% described two or more geriatric
syndromes, which were associated with greater comorbidity and lower nadir CD4 count [8]. In our
clinic, cohort geriatric syndromes were common, with 44% complaining of mobility issues and 30%
experiencing falls. These may be linked to other observed findings of mood disorder in 45% and social
isolation in 9%. Social isolation was shown to be more common in older adults with HIV compared to
those without (59% vs. 51%, p < 0.001) in the Veterans Aging Cohort Study and was associated with
increased hospitalisation and mortality [35].

The majority of clinic attendees were frail (65%) based on the FRAIL scale, with a further 26%
deemed prefrail. This is considerably higher than frailty prevalence seen in previous studies of PLWH,
where frailty based on the Fried Phenotype (FP) ranged from 3 to 28% [36]; using this same measure,
prevalence was 3% for frailty and 38% prefrailty in a large UK community study of adults aged
37–73 years [37]. The larger proportion with frailty in our group is reflective of the service model and
its remit as a needs-based service, with frailty syndromes within the referral criteria. Targeting of frail
and prefrail individuals is vital, however, as both are associated with an increased risk of incident
disability in both personal and instrumental activities of daily living and mortality compared to robust
individuals [32,38]. Though the natural trajectory of frailty is progressive, studies have demonstrated
stability in frail state at one year, as was demonstrated in this non-interventional evaluation of the
service [39]. The ongoing presence of frailty in this selected cohort suggests that they may have the
most to gain from ongoing geriatric medical input.

The clinic users had a high burden of comorbidity and polypharmacy, particularly mood
disorder (45%) and chronic pain, with 30% on regular opiates. High levels of comorbidity and
polypharmacy have been noted in cohorts of PLWH [14,40], with both related to greater duration
of HIV rather than older age [40]. Chronic opiate use for non-cancer pain is higher in PLWH and
is associated with greater comorbidity, and it is an independent risk factor for falls, along with
other medications such as benzodiazepines, in this group [41,42]. Comorbidity and polypharmacy,
including chronic pain, combined with both frailty and broader geriatric syndromes, would support a
multimorbidity-based approach as advocated by the National Institute of Health and Care Excellence.
The use of patient-centred care focused around how one’s comorbidities and their treatments impact on
quality of life and how they align with their life priorities, emphasising strong care coordination [43].
These models are compatible with geriatric principles of care that have been advocated within the
HIV literature [11,44,45]. Patient-reported QoL was poor at baseline, with no significant change at
one year. This likely reflects the level of comorbidity and functional limitation, alongside unmeasured
psychosocial factors [46]. Whilst the former were addressed from a diagnostic perspective, service users
could benefit from broader MDT intervention, care coordination, and community-based intervention
centred on social prescribing and peer support [47].

It was gratifying to see that the survey of HCPs indicated appropriate awareness of the Silver Clinic,
with many reporting the positive improvement to the management of older PLWH as a consequence of
the clinic. However, a recent UK survey identified the existence of only two dedicated HIV-ageing
services nationwide, with two-thirds of respondents citing insufficient population as the reason for no
perceived need for such a service [48], yet we know that a predominantly older adult HIV population
is predicted in the near future [3]. HIV-ageing services are now being reported more widely, mainly in
high income settings, which are either based on geriatric syndromes or metabolic comorbidities in
PLWH [49]. Attendees reported high levels of satisfaction with the clinic, though it should be noted that
the number providing feedback was self-selecting and small (35%). However, service user feedback is
vital in both the development and evaluation of any new ageing services, with respondents in one
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survey favouring the maintenance of care within HIV settings, alongside enhanced communication
and care coordination [50].

To our knowledge, this represents the first evaluation of a UK-based joint HIV-ageing service run
on a needs- rather than age-based approach that utilises CGA principles. It is limited in its presentation
of single-site data that are purely descriptive in nature. Other limitations include the small sample
size, which also limits the generalizability and reproducibility of the data. Data presented here are
not able to define the longer-term benefit regarding preservation of function, admission avoidance,
and mortality, as well as the cost-effectiveness of attending the Silver Clinic. However, this is the case
for many new services, which are not, at present, being driven by a supporting evidence base. The role
of such a clinic, and in particular the role of CGA applied to individuals living with HIV, represents
areas of research need within HIV and ageing, which is supported by a nationwide service evaluation
on HIV-ageing services that identified a lack of evidence base as a barrier for service development [48].
However, the Silver Clinic is a trail-blazer for other services, with a model that, since conception, meets
the recommendations from both the 2019 EACS guidance on frailty screening in PLWH [51] and the
2018 British HIV Association Standards of Care document, which advocates the involvement of a
geriatrician with HIV knowledge in the care of service users requiring complex HIV care [52].

5. Conclusions

We have operationalised a dedicated HIV-ageing service founded on geriatric medicine principles
that is acceptable to both service users and referrers within HIV medicine. Referral pathways have
identified a clinic cohort with high burden of frailty, comorbidity, and geriatric syndromes that might
benefit from comprehensive geriatric assessment. Ongoing evaluation and research in this area is
crucial to demonstrate the effectiveness of this model of care and/or help in building an evidence base
to support other models of care for those ageing with HIV.
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Abstract: The aim of the study is to evaluate the effects of the Comprehensive Geriatric Assessment
(CGA) for frail older people in Swedish acute hospital settings – the CGA-Swed study. In this study
protocol, we present the study design, the intervention and the outcome measures as well as the
baseline characteristics of the study participants. The study is a randomised controlled trial with an
intervention group receiving the CGA and a control group receiving medical assessment without
the CGA. Follow-ups were conducted after 1, 6 and 12 months, with dependence in activities of
daily living (ADL) as the primary outcome measure. The study group consisted of frail older people
(75 years and older) in need of acute medical hospital care. The study design, randomisation and
process evaluation carried out were intended to ensure the quality of the study. Baseline data show
that the randomisation was successful and that the sample included frail older people with high
dependence in ADL and with a high comorbidity. The CGA contributed to early recognition of frail
older people’s needs and ensured a care plan and follow-up. This study is expected to show positive
effects on frail older people’s dependence in ADL, life satisfaction and satisfaction with health and
social care.

Keywords: frail older people; comprehensive geriatric assessment; activities of daily living; geriatric;
hospital care
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1. Introduction

Even though health care in Sweden is one of the best worldwide [1], many frail older people do not
receive appropriate health care. Today’s specialised acute care is poorly adapted to the comprehensive
care needs of frail older people and, therefore, exposes them to avoidable risks, such as loss of functional
capacities, resulting in unnecessary health and social care needs as well as increased mortality [2].
In addition to appropriate specialised care when needed, assessments that are both comprehensive
and person-centred are required to provide satisfactory and appropriate care to older people with
complex needs [3]. Frailty is a state of decreased reserve resistance to stressors as a result of cumulative
decline across multiple physiological systems, causing vulnerability to different outcomes such as
falls, hospitalisation, institutionalisation and mortality [3–5]. Frail older people are at risk of further
deterioration if their needs are not acknowledged [3]. The prevalence of frailty increases with age and
is associated with an elevated risk of adverse health outcomes. Within Europe, the overall prevalence
of frailty for people 65 years and older is approximately 10% with the northern countries having lower
prevalence than the southern. Sweden has among the lowest, approximately 5% [6,7].

Previous research has found that the Comprehensive Geriatric Assessment (CGA) in acute
hospital care is beneficial for frail older patients [8–11] and might be cost effective [12–14]. The CGA
adopts a multi-dimensional team approach for assessing medical, functional, psychosocial and
environmental needs [15]. The goal is to identify needs and provide support to help older people to
be as independent as possible in their daily living. Key components of CGA interventions include
coordinated multi-disciplinary assessment; geriatric medicine competence; identification of medical,
physical, social and psychological problems; and the formation of a plan for care including appropriate
rehabilitation [10]. Other components associated with improved outcomes of CGA are the ability to
directly implement treatment recommendations made by the multi-disciplinary team and long-term
follow-up [10]. Another key feature is the identification of frail patients. The acute care of older
patients currently often takes place in acute care settings with short lengths of stay [16], and the CGA
requires time and staff. For efficient use of healthcare resources, it is therefore important to identify
those who can benefit the most from such an assessment by screening for frailty [17]. According to
consensus from an international expert group, all persons aged ≥70 years should be screened for
frailty [3]. Screening for frailty at the emergency department has proven effective [18,19] for identifying
those in need of a more comprehensive assessment.

The benefits of CGA are highlighted in systematic reviews by both the Swedish Agency for Health
Technology Assessment and Assessment of Social Services (SBU) and the Cochrane Collaboration [8–11].
Positive effects of CGA for frail older patients have been shown in the form of improved functional
status, increased ability to remain in own housing and fewer readmissions. These results are important
both for the frail older person and for society at large, because the CGA increases the individual’s
possibility to live independently in their own home and leads to a decreased need for in-hospital
and institutional care. However, both reviews state that substantial knowledge gaps concerning the
effects of the CGA remain due to the lack of recent studies as well as those evaluating the CGA using
validated measures [8,10,11]. Studies on the CGA have been conducted in various countries with
different healthcare systems and demographic profiles. The CGA is a complex intervention that is
highly dependent upon the context in which it is used [16], and there are very few recent studies
carried out within the Swedish healthcare system thus limiting generalisation to the Swedish context.

Swedish healthcare has undergone dramatic changes over the last decades, resulting in decreased
numbers of hospital beds and shorter hospital stays [20], especially evident in geriatric hospital care [21].
This has led to Sweden having the lowest per capita hospital bed rate in Europe [20]. Despite the
benefits of the CGA, it is a rather unknown concept within Swedish hospital care [11]. Over the past
few years, there has been an increased interest, and many geriatric wards have implemented this way
of working. However, geriatric hospital care is unevenly distributed within Sweden with a higher
density within the bigger cities and university hospitals [11]. The CGA, within a Swedish community
setting, has recently proven successful in maintaining/improving independence in activities of daily
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living (ADL) [22] as has the CGA in outpatient care [23]. One recent controlled study of an acute
CGA unit reported the positive effects on health-related quality of life and mortality without higher
costs [24]. Besides these studies, recent studies within Swedish acute care are scarce. Other limitations
of these reviews are that many of the studies are dated, have limited sample sizes and have other
methodological flaws [8–11]. More knowledge is needed on the implementation, effectiveness and
cost effectiveness of the CGA in modern acute care settings. There is also a need to further investigate
the relationship between frailty and the CGA as pointed out in a recent umbrella review of the CGA
by Parker et al. [25]. This review also states that patient-related outcomes of the CGA—such as
health-related quality of life, well-being and participation—are scarcely reported.

Thus, there is still a need for studies on the CGA and interventions using the CGA to improve
acute care for frail older people in Swedish health care settings. To meet this need, we designed the
study “Comprehensive Geriatric Assessment for Frail Older People in Swedish Acute Care Settings
(CGA-Swed): A Randomised Controlled Study” with the purpose of improving hospital care for frail
older people by implementing the CGA in Swedish acute care and testing the effects of the CGA in a
randomised controlled study (RCT). The intervention was planned and elaborated in collaboration
between professionals and researchers. The study includes both quantitative and qualitative analyses of
the effects of CGA and a process evaluation of the implementation process throughout the intervention
period. It started with a pilot and feasibility study that showed that the intervention—the CGA—and
the research procedures were feasible [26]. There were also results indicating that the CGA increased
patient safety [26]. Qualitative interviews with frail older people receiving care with the CGA at the
intervention ward showed that they felt respected as persons when they were enabled to understand,
engage in communication and participate in decisions [27]. The process evaluation alongside the RCT
will add to the knowledge on the implementation of the CGA.

Aim and Research Questions

The aim of the study was to evaluate the effects of the CGA for frail older people in Swedish acute
hospital settings. The study addresses the following research questions:

Can the Comprehensive Geriatric Assessment for frail older people in Swedish acute hospital settings:

1. Maintain independence in activities of daily living, functional status, health-related quality of life
and life satisfaction?

2. Increase satisfaction with health care?
3. Reduce hospital and primary health care consumption?

How feasible and acceptable are the study processes and procedures of the CGA from the
perspective of care givers and older persons in Swedish settings?

Ethical approval was obtained for the study, ref. no: 4,899-15, Regional Ethical Review Board in
Gothenburg. Trial Registration: ClinicalTrials.gov, NCT02773914.

This paper presents the study design, the intervention, baseline characteristics and the outcome
measures of the study in accordance with the recommendations for reporting pragmatic randomised
controlled trials by CONSORT [28].

2. Material and Methods

2.1. Project Context

The intervention “Comprehensive Geriatric Assessment for frail older people in Swedish acute
care settings” took place at Sahlgrenska University Hospital/Sahlgrenska in Gothenburg, Sweden.
Gothenburg is the second largest city in Sweden, situated on the west coast. It had 556,000 inhabitants
in the year 2016. Sahlgrenska University Hospital is the regional hospital for Gothenburg and the
surrounding municipalities, serving a total of almost one million inhabitants in 2016. The percentage
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of the population of people aged 75 and over for this region was 7.4% in 2016, compared to 8.6% for all
of Sweden [29].

2.2. Study Design

The study was a two-armed randomised controlled trial that started with a pilot study
in 2016. The CGA is a complex intervention that influences clinicians’ cognitive processes,
requires multi-disciplinary collaboration and organisation of healthcare and is highly dependent
upon the context in which it is used [16]. An RCT conducted in isolation may not be sufficient to
provide guidance for decision makers in healthcare on whether or not to implement research findings.
In addition, it is of interest to explore why, for whom and under what circumstances the intervention
works. Thus, there was a process evaluation alongside the complex intervention as recommended by
the Medical Research Council [30]. The pilot study and the process evaluation provide insight into the
function and consequences of the intervention—why it works or fails—and help assess the feasibility
of the intervention and research procedures. They also provide data on the number of factors that
need to be assessed to successfully monitor and evaluate outcomes. This was an important part of
the design that will shed light on real-life conditions that may be challenging in implementing the
CGA. The pilot study with the first 30 participants showed that both the intervention and the research
procedures worked well [26].

2.3. Study Population

The study group included 155 older people who sought acute medical care at the emergency
department during the period between March 2016 and December 2018. Inclusion criteria were
that participants were to be ≥75 years of age, in need of acute in-hospital care and screened as frail
according to the FRESH-screening instrument. This screening instrument was chosen, since it was
already implemented in clinical use, has high sensitivity and specificity (81% and 80%) for screening for
frailty in acute settings and has an excellent clinical value [19]. It consists of four questions regarding
dependence in shopping, tiredness, fatigue and risk of falling. Two or more “yes” responses indicate
frailty. Exclusion criteria were not being screened as frail according to the FRESH-screening instrument,
being admitted through a “fast track” for direct admission to a designated ward (for predefined
diagnosis such as stroke, acute myocardial infarction and hip fracture) and having an acute severe
condition requiring a higher level of care (e.g., intensive care) than the intervention ward. Cognitive
impairment was not an exclusion criterion, and if the participant could not give informed consent due
to the fact of cognitive impairment (n = 11), informed consent was obtained from next of kin.

2.4. Intervention Group

The intervention was the ward working according to the Comprehensive Geriatric Assessment.
Key components of the CGA are multi-disciplinary teamwork, use of a person-centred approach [31],
comprehensive assessments, treatment and rehabilitation, discharge planning and follow-up
(see Figure 1). The multi-disciplinary team consisted of a physician, registered nurse (RN), assistant
nurse (AN), physiotherapist (PT) and occupational therapist (OT) as well as other team members,
such as a social worker (SW) and dietician, if needed. A pharmacist would have been valuable
to include in the team, but this is not common in Swedish hospital wards. The senior physicians
at the intervention wards were all specialist in geriatrics. The team had primary and continuing
responsibility for assessment, planning of hospital care and discharge. Assessments of medical
status, self-assessed health, functional status, psychological status, social situation and environment
(see Table 1) were administered to ensure a comprehensive evaluation of the health and life situation of
the frail older patient. The team used a person-centred approach [31] to individualise the assessment.
A team conference was held every weekday to promote the sharing of information, experiences and
competences in order to individualise the care for each patient.
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Figure 1. Key components of the Comprehensive Geriatric Assessment (CGA).

The content of the CGA was adapted to local routines and experiences and was elaborated in
collaboration between the researchers and those working in the clinical setting where the intervention
took place. This was to ensure that the CGA would be both clinically acceptable and evidence based.
All personal at the intervention ward received education (i.e., information and workshops) on the
CGA prior to the start of the study. During the whole study period, the researchers had meetings with
representatives from the different professionals in order to follow how the teams experienced working
according to the CGA.

The CGA starts at the intervention ward and continues throughout the hospital stay. It is
individualised and unique for each patient, based on the key components in Figure 1 and the
assessments in Table 1, providing a comprehensive assessment tailored for each person.

Table 1. Assessments included in the CGA.

Domain Assessment Main Professional Responsible

Medical status Illness burden/medical review Physician
Symptoms Physician/RN

Somatic status Physician
Pharmaceutical review Physician

Nutritional status RN/Dietician
Self-assessed health Self-assessed health Physician/RN

Functional status Activities of daily living OT
Physical function PT
Sight and hearing RN/AN

Psychological status Cognition OT
Depression Physician

Social situation Social network/informal support RN/SW
Formal support RN/SW

Financial support RN/SW
Environment Living conditions RN/SW/AN

Transports RN/SW/AN
Accessibility and assistive devices OT/SW

RN = registered nurse; OT = occupational therapist; PT = physiotherapist; AN = assistant nurse; SW = social worker.

2.5. Control Group

The control group received the usual acute hospital care, i.e., care given at an ordinary
medical hospital ward without a specialised multi-disciplinary team approach and without the CGA.
The assessments and care provided at the control wards were based on the acute problem/symptom
that the patients had and did not include the comprehensive and person-centred approach to the
health and life situation of the patient inherent in a CGA. The occupational therapist and the
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physiotherapist worked more as consultants, and the amount of resources from occupational therapists
and physiotherapists were lower at the control wards compared with the intervention wards. At the
control ward, they did not perform functional tests, assessments of social network and total disease
burden on all frail older patients. The senior physician at the control wards were specialists in internal
medicine and were not geriatricians.

2.6. Procedures of the Intervention Study

Older patients who were screened as frail and were in need of in-hospital care were invited to
participate in the study during the stay in the Emergency Department (ED). Those who agreed to
participate were then randomised into control or intervention groups. Randomisation was done by
computer-generated numbers and assigned by one of the researchers using QuickCalcs at GraphPad [32].
The allocation was concealed in numbered opaque envelopes. When a patient consented to participate,
the hospital bed coordinator opened the envelope and admitted the patient to the designated ward.
The intervention group was admitted to the ward according to the CGA and the control group to a
general acute medical ward.

Baseline measures were collected by a research assistant who gathered data from the frail older
patient and/or from the medical records during the hospital stay. Six participants were discharged
before the baseline interview was completed. For these participants, parts or the whole of the
baseline data collection was carried out in the participants’ homes as soon as possible after discharge.
One participant was discharged to a surgical ward at a different hospital before the baseline interview,
suffered a stroke after surgery and, thus, was admitted to the stroke ward at the intervention hospital.
For this participant, the baseline interview was conducted retrospectively at the same time as the
one-month follow-up which was performed during the stay at the stroke ward.

Follow-up interviews were performed in the older person’s home at 1, 6 and 12 months after
hospital discharge. The follow-ups were performed using a structured questionnaire including
questions about demographic data and assessments of outcome measures. The interviews lasted
for approximately 1.5 h. Proxy interviews were done if the participant had a cognitive impairment
making them unable to participate in parts or the whole of the baseline/follow-up data collection.
No proxy interview was necessary at baseline. However, for a few participants, a next of kin was
present during parts of the interview, providing additional information for participants who had
difficulties remembering. Next of kin were also present at many follow-up interviews, supplementing
the information provided during the interviews. A few of the follow-ups required proxy interviews.
Whenever possible, the same person performed all follow-ups for the same participant, minimising the
number of people that a frail older participant needed to meet.

The participants could not be blinded to the ward they were being admitted to, but they were
not aware at which ward the intervention took place. However, they might have realised if they
were administered the CGA. The wards could not be blinded to allocation, because the ward was
the allocation. Not all patients at the intervention and control wards were included in the study,
and the staff at the wards was not informed which patients were included in the study. In this
respect, the staff could be seen as blinded. However, they might have observed the research assistant
performing the baseline data collection and thereby understood that the patient was included in the
study. Thus, the staff could not be completely blinded to allocation. The researchers performing the
baseline interviews could not be blinded. The plan was that the collection of baseline measures and the
performance of follow-up interviews were to be carried out by different researchers in order to keep
the researchers blinded at the follow-up. However, the participants may have revealed the allocation
(i.e., whether administered the CGA or not) during the follow-up interviews, making the interviewers
non-blinded. To address this, we added a variable at all follow-ups indicating whether or not the
allocation had been revealed which also reflects whether or not the participant was aware of being
administered the CGA or not.
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Meetings with representatives of all staff categories were regularly held at the intervention ward
throughout the entire intervention period. There was a steering group with representatives from the
research group and the different clinical care levels (geriatrics, internal medicine and rehabilitation) that
met regularly, starting with the planning of the study and lasting throughout the whole study period.

The researchers (occupational therapists, physiotherapists, registered nurses and physicians)
performing the interviews and measurements at baseline and follow-ups were all trained in observing
and assessing in accordance with the guidelines for the outcome measurements.

2.7. Outcome Measures

For an overview of outcome measures and time of measure, see Table 2.

Table 2. Outcome measures and follow-ups.

Primary Outcomes Measurement Baseline 1 Month 6 Months 1 Year

Dependence ADL-staircase [33] X X X X

Secondary Outcomes

Functional status Timed Up and Go [34] X X X X
The Berg Balance Scale [35] X X

Gait Speed 4 m [36] X X X X
Grip Strength North Coast

Dynamometer [37] X X X X

Cognition Mini Mental State Examination
(MMSE) [38] X X X X

Self-rated health Questionnaire X X X X
Symptoms: Göteborg Quality of

Life Instrument [39] X X X X

Life satisfaction Fugl–Meyer–Lisat-11
Questionnaire [40] X X X X

Satisfaction with
quality of care Questionnaire X

Health care
consumption Register Data

Home help services Questionnaire/Register Data X X X X
Capability ICECAP-O [41] X X

Mortality Register Data

2.7.1. The Primary Outcome

Dependence in daily activities was measured using the ADL-staircase assessment [33] by combining
both interviews and observations. It includes dependence in nine activities: cleaning, shopping,
transportation, cooking, bathing, dressing, going to the toilet, transferring and feeding. Dependence
was defined as a state in which another person is involved in the activity by giving personal or directive
assistance. The sum of dependence in the nine activities of daily living is calculated, range 0–9, with a
clinically significant change of ≥1 unit between baseline and follow-up. At baseline, personal ADL
(PADL: bathing, dressing, going to the toilet, transferring and feeding) was inquired for both actual
PADL status during the hospital stay and retrospectively for PADL before onset of the acute illness
leading to the hospital admission. This was done because the acute illness often leads to a higher
dependence in PADL.

2.7.2. The Secondary Outcomes

Functional status was measured using the Timed Up and Go (TUG) test [34], the Berg
Balance Scale [35], Gait Speed four-metre walking test [36] and Grip Strength with North Coast
Dynamometer [37]. The TUG test measures the time for a person to rise from a chair, walk 3 m,
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turn around, walk back, and sit down again. It measures both static and dynamic balance. In this
study, we defined a change of ≥4 s as a clinically significant difference between baseline and follow-up,
with 3.6 s considered as the minimal detectable change for TUG test measurements [42]. For details on
Berg Balance Scale, Gait Speed and Grip Strength, see Section 2.8. Cognition was measured using the
Mini Mental State Examination [38], see Section 2.8.

Self-rated was measured by the question: “In general, would you say your health is”, with the
response alternatives: excellent, very good, good, fair, and poor. Clinically significant difference
was defined as ≥1 step in the response alternatives between baseline and follow-up. In addition,
self-reported symptoms were measured using the Göteborg Quality of Life Instrument [39].

Life satisfaction was measured using the Fugl–Meyer–Lisat-11 Questionnaire [40] which includes
11 items concerning satisfaction with: life as a whole, work, financial situation, leisure, friends and
acquaintances, sexual life, functional capacity, family life, partner relationship, physical health and
psychological health. Response alternatives included: very dissatisfied, dissatisfied, rather dissatisfied,
rather satisfied, satisfied and very satisfied. In the analysis, the responses to each question
were dichotomised into satisfied (very satisfied and satisfied) or not satisfied (rather satisfied,
rather dissatisfied, dissatisfied and very dissatisfied) as was done in the validation of the
questionnaire [40]. The sum of items for which the respondent reported being satisfied were calculated,
range 0–11, with a clinically significant change of ≥1 between baseline and follow-up.

Satisfaction with quality of care was measured by the participant’s agreement with six statements
with a person-centred approach: “I feel that the care given during the hospital stay meets my needs”,
“I feel that the care planning meeting before discharge was valuable”, “I was able to take part in
the discussion of my needs in the care planning meeting”, “I feel that the actions planned equal my
needs”, “I feel that the actions delivered equal my needs” and “I am satisfied with the hospital care”.
The response alternatives were agree completely, agree partly, neither agree nor disagree, disagree,
and disagree completely. An answer of agree completely or agree partly were considered as satisfied.
These questions were only measured once (at 1 month follow-up) and were used as the difference
between intervention and control groups in the proportion of participants being satisfied for each
question at follow-up as has been done previously [43].

Outcomes concerning health–economic aspects are health and social care consumption. Data on
health care consumption can be retrieved from the regional care databases, including in-hospital and
outpatient care, visits to primary healthcare (physicians, physiotherapists, occupational therapists,
nurses, and assistant nurses) and home visits by primary healthcare professionals. The number of
readmissions, number of in-hospital days, time until first readmission and number of outpatient
visits were calculated and compared between intervention and control group for 1 year after study
enrolment. Social care consumption was measured by questions about help received for instrumental
and personal ADL from the municipality, privately financed help, relatives, friends and/or other.
Response alternatives included none, less than once a week, once a week or more and daily. Extent and
frequency of help received was calculated and compared between intervention and control groups for
1 year after study enrolment. In addition, questions covered institutional care, such as nursing home,
retirement home and sheltered housing, from which the number of days in institutional care were
calculated and compared between intervention and control groups for 1 year after study enrolment.

To add to this, we used the ICECAP-O [41,44], which measures capability in older people, for use
in the economic evaluation of health and social care interventions. It focuses on well-being defined in a
broader sense and covers five attributes: (1) attachment; (2) security; (3) role; (4) enjoyment; and (5)
control. The respondent chose one of five statements for each attribute. (1) Attachment: “I can have all
the love and friendship that I want”; “I can have a lot of the love and friendship that I want”; “I can
have a little of the love and friendship that I want”; “I cannot have any of the love and friendship
that I want”. (2) Security: “I can think about the future without any concern”; “I can think about
the future with only a little concern”; “I can only think about the future with some concern”; “I can
only think about the future with a lot of concern”. (3) Role: “I am able to do all the things that make
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me feel valued”; “I am able to do many of the things that make me feel valued”; “I am able to do a
few of the things that make me feel valued”; “I am unable to do any of the things that make me feel
valued”. (4) Enjoyment: “I can have all the enjoyment and pleasure that I want”; “I can have a lot
of the enjoyment and pleasure that I want”; “I can have a little of the enjoyment and pleasure that I
want”; “I cannot have any of the enjoyment and pleasure that I want”. (5) Control: “I am able to be
completely independent”; “I am able to be independent in many things”; “I am able to be independent
in a few things”; “I am unable to be at all independent”.

Mortality rates will be retrieved from the National Cause of Death Registry.

2.8. Measurement of Frailty Indicators

In this study, we used the following measurements and cut-off levels of frailty indicators:
Weakness: Reduced grip strength considered to be below lowest norm range for ages 80–84, 13 kg

for women and 21 kg for men for the right hand and below 10 kg for women and 18 kg for men for the
left hand, using a North Coast dynamometer [37].

Fatigue: Question from the Göteborg Quality of Life Instrument [39], answering “Yes” to the
question “Have you suffered any general fatigue/tiredness over the last three months?”

Weight loss: Question from the Göteborg Quality of Life Instrument [39], answering “Yes” to the
question “Have you suffered any weight loss over the last three months?”

Reduced physical activity: Taking 1–2 or less outdoor walks per week.
Impaired balance: The Berg Balance Scale [35,45,46], reduced balance defined as having a value of

47 or less.
Reduced gait speed: Walking four metres with a gait speed of 0.6 metres/second or slower [36].
Visual impairment: The KM chart (Konstantin Moutakis chart) [47], impaired vision defined as

having a visual acuity of 0.5 or less.
Impaired cognition: The MMSE [38], impaired cognition defined as having a score below 25.

2.9. Statistical Analysis and Power Calculation

A power calculation was done based on the primary outcome variable, dependence in activities
of daily living (range 0–9) with an assumed difference between the intervention and control groups of
one dependence (i.e., dependent in one or more activities of daily living, a clinically relevant difference
of importance to the individual as well as the caregiver) and a standard deviation of 2 in both groups.
To detect a difference between the intervention and control groups with a two-sided test and with
a significance level of α = 0.05 and 80% power, at least 64 participants were needed in each group.
To take a potential loss to follow-up into account, a total of 150 persons (75 in the control group and
75 in the intervention group) were initially planned to be included. This was later revised to allow for
a higher loss to follow-up (22%) with 78 + 78, equalling a total of 156 participants. The assumed loss to
follow-up and the power calculation were based on previous research on frail older people in need of
acute care [48].

Both descriptive and analytical statistics were used in order to compare groups and to analyse
changes over time. Non-parametric statistics were used when ordinal data were analysed. Otherwise,
parametric statistics were used. Besides descriptive statistics, the chi2 and Fisher’s two-tailed exact tests
to test differences in the proportions among the groups were used. A value of p ≤ 0.05 (two-tailed) were
considered significant. The analysis were made on the basis of the intention-to-treat principle, meaning
that participants were analysed on the basis of the group to which they were initially randomised.
Given the old age of the participants, a relatively high drop-out rate was inevitable. Simply analysing
complete cases is not relevant and might lead to bias, especially since missing data would not be at
random. Therefore, the approach of data imputation was the replacement of missing values with
a value based on the median change of deterioration between baseline and follow-up of all who
participated in the follow-up [20]. The reasons for this imputation method were that (1) the study
sample (frail older people) was expected to deteriorate over time as a natural course of the ageing
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process and (2) deteriorated health often is a reason for not fulfilling the follow-ups. Worst-case change
was imputed for those who died before follow-up.

2.10. Process Evaluation

The process evaluation aims to provide insight into what is inside “the black box”, i.e., shed light
on the function and consequences of the intervention—why it works or fails. The process evaluation
includes context, recruitment, reach, dose delivered and received and fidelity [49], targeting recruitment
and collection of outcome measures during the hospital stay and after discharge. The process evaluation
focuses on the following aspects in line with the recommendations of the Medical Research Council [30]:

• The intervention, the actual exposure and the experience of the participants;
• Evaluation of which components of the intervention contributed to its success or failure;
• Description of the conditions under which the intervention is successful/unsuccessful.

The evaluation includes in-depth qualitative interviews with eight to ten participants in the
intervention group, focusing on their experiences of receiving care according to the CGA [27].
The experiences of the staff working with to the CGA are explored through focus group discussions in
order to gain an understanding of the intervention and its significance as well as its implementation.
This includes the respondent’s role in working according to the CGA, perceptions about the CGA and
its significance and effectiveness and possibilities and challenges involved in working according to the
CGA. The focus group methodology distinctly utilises the interaction among participants in order to
collect data, encouraging them to clarify not only what they think but also how and why they think in
a certain way. The method is suitable for collecting the views and experiences of a selected group and
generating a broad knowledge and understanding [50]. In addition, medical records are reviewed to
assure that the assessments in the CGA have been conducted as intended, what aspects of CGA has
been performed and by whom (i.e., the actual exposure).

2.11. Economic Analysis

The first step in the health–economic evaluation was to conduct a cost-minimisation analysis that
compared the total costs between the CGA and CONTROL during the full follow-up period using
the healthcare consumption data (measured as the cost of all resources used) as described above.
This showed the cost implications for the payers if implementing the CGA or CONTROL.

The second step in the health–economic evaluation was to conduct a cost-effectiveness
analysis. The cost-effectiveness of the intervention (versus the control) was evaluated based on the
incremental cost-effectiveness ratio (ICER): ICER = (CostCGA – CostCONTROL)/(EffectivenessCGA –
EffectivenessCONTROL). The effectiveness measure was based on the score from the ICECAP-O which
measures older people’s capability for use in economic evaluation [41,44]. The ICER can be interpreted
as the cost per one-unit gain in full capability and can, as such, be compared to other interventions
using the same outcome measure in order to evaluate the relative cost-effectiveness. Sensitivity analysis
and confidence intervals were calculated based on the non-parametric bootstrap approach.

2.12. Time Plan of the Study

The inclusion began in March 2016 and was completed in December 2018. The intervention
began when the participant was admitted to the ward and lasted until discharge from the hospital.
The follow-ups after one year are planned to be completed in January 2020. See Table 3 for time plan
for the study and follow-ups.
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Table 3. Time plan for the study and follow-ups.

Started Completed To Be Completed

Inclusion March 2016 December 2018
Baseline March 2016 December 2018

I month follow-up April 2016 January 2019
6 month follow-up September 2016 July 2019
12 month follow-up March 2016 January 2020

3. Results

3.1. Baseline Characteristics

The inclusion and randomisation were carried out by the hospital bed coordinators at the
emergency departments, because they are always involved when a patient is admitted to a ward,
and they are responsible for coordinating available hospital beds. They had no extra time for this task
and presumably did not always remember to inform and ask eligible patients. In addition, in many
cases it was not possible to randomise due to the shortage of hospital beds at the wards (as there had to
be a vacant bed at both the intervention ward and the control ward to be able to randomise). We asked
the hospital bed coordinators to monitor how many patients were eligible and how many declined to
participate. Unfortunately, due to their high work load, they only monitored this for approximately
half a year. Based on the monitoring that was conducted, we estimated that approximately 210 eligible
patients were asked to participate, and 178 of those consented to participate resulting in an estimated
participation rate of approximately 85%. For details regarding the number of participants receiving
allocated intervention with baseline data and reasons for declining participation, see Figure 2.

The median age of the participants in the inclusion year was 87 years in the control and 87.5 years
in the intervention group. There were no statistically significant differences concerning baseline
characteristics, frailty indicators and ADL between the control and intervention groups, see Tables 4–6.

Figure 2. Flowchart of the three phases of the study implementing the “Comprehensive Geriatric
Assessment in Swedish Acute Hospital Settings (CGA-Swed): A Randomised Controlled Study”,
according to CONSORT [28].
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Table 4. Baseline characteristics of the study population.

Characteristics
Control Group

N = 77
Intervention Group

N = 78
p-Value

Age, mean (range) 86.2 (76–98) 87.5 (75–101) 0.17
Female, % (n) 55.8 (43) 60.3 (47) 0.58

Living alone, % (n) 62.3 (48) 65.4 (51) 0.70
Academic education, % (n) 20.1 (16) 10.3 (8) 0.07

Good self-rated health, % (n) * 27.3 (21) 33.3 (26) 0.41
CIRS-G ≥ 3 in any category, % ** 93.5 (72) 98.7 (77) 0.26

CIRS-G, median number of ratings 3–4 (range) 3 (0–9) 3 (0–7)

* Excellent, very good or good. ** Cumulative Illness Rating Scale for Geriatrics. Rating 3= severe/constant significant
disability/uncontrollable chronic problem and rating 4 = extremely severe/immediate treatment required/end-organ
failure/severe impairment in function [51].

Table 5. Frailty indicators.

Frailty Indicator
Control Group

N = 77
Intervention group

N = 78
p-Value

Fatigue, % (n) 1 90.9 (70) 87.2 (68) 0.46
Weight loss, % (n) 2 50.0 (38) 51.9 (40) 0.81
Weakness, % (n) 3 28.6 (22) 36.0 (27) 0.33

Reduced physical activity, % (n) 4 71.1 (54) 68.0 (51) 0.68
Impaired balance, % (n) 5 86.8 (66) 94.8 (73) 0.09

Reduced gait speed, % (n) 6 75.3 (58) 84.2 (64) 0.17
Visual impairment, % (n) 7 80.0 (60) 78.7 (59) 0.84
Impaired cognition, % (n) 8 48.1 (37) 52.0 (39) 0.63

Number of frailty indicators 9

1, % (n) 1.3 (1) 0 0.88
2, % (n) 6.5 (5) 3.8 (3)
3, % (n) 11.7 (9) 9.0 (7)
4, % (n) 11.7 (9) 14.1 (11)
5, % (n) 19.5 (15) 21.8 (17)
6, % (n) 20.8 (16) 26.9 (21)
7, % (n) 20.8 (16) 16.7 (13)
8, % (n) 7.8 (6) 7.7 (6)

1 Answering “Yes” to the question “Have you suffered any general fatigue/tiredness over the last three months?”
(Part of the Göteborg Quality of Life Instrument [39]). 2 Answering “Yes” to the question “Have you suffered any
weight loss over the last three months?” (Part of the Göteborg Quality of Life Instrument [39]). Missing 1 in the
control. 3 Reduced grip strength: below 13 kg for women and 21 kg for men for the right hand and below 10 kg for
women and 18 kg for men for the left hand, using a North Coast dynamometer [37]. Missing 3 in the intervention.
4 Taking outdoor walks 1–2 times a week or less. Missing 1 in the control and 3 in the intervention. 5 Having a
value of 47 or less on the Berg Balance Scale [35,45,46]. Missing 1 in the control and 1 in the intervention. 6 Walking
four metres with a gait speed of 0.6 metres/second or slower [36]. Missing 2 in the control and 2 in the intervention.
7 Having a visual acuity of 0.5 or less using the KM chart [47]. Missing 2 in the control and 3 in the intervention.
8 Scoring below 25 on the Mini Mental State Examination (MMSE) [38]. Missing 3 in the intervention. 9 Missing
information on 1–4 frailty indicators for 13 participants.

3.2. Process Evaluation during Inclusion Period

There was a period (approximately half a year) with very high work strain for the CGA staff
during the inclusion. The ward had to open up ten additional hospital beds within a couple of days
due to the shortage of beds available at the hospital. This led to the need of hiring staff that did not
have the knowledge and experience of working according to the CGA. Therefore, it is probable that a
majority of the participants in the intervention group during this period did not receive a full CGA.
Through the medical record review, we will investigate the extent to which the CGA was documented
for each participant in order to be able to estimate the completeness of the CGA actually received by
each participant in the intervention group.
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In addition, there have been many readmissions during the follow-up period, in many cases to a
different ward than during the inclusion. Thus, several participants in the control group may have
received care at the CGA ward during the year after inclusion. This also needs to be considered when
analysing follow-up data.

Table 6. ADL dependence at baseline.

Number of Dependences
Control Group

N = 77
Intervention Group

N = 78
p-Value

IADL dependence, 0 9.1 (7) 6.4 (5) 0.11
% (n) 1 19.5 (15) 7.7 (6)

2 18.2 (14) 14.1 (11)
3 20.8 (16) 21.8 (17)
4 32.5 (25) 50.0 (39)

PADL dependence 0 61.0 (47) 52.6 (41) 0.83
before onset of 1 15.6 (12) 16.7 (13)
illness, % (n) 2 7.8 (6) 12.8 (10)

3 7.8 (6) 7.7 (6)
4 5.2 (4) 5.1 (4)
5 2.6 (2) 5.1 (4)

PADL dependence 0 31.2 (24) 23.1 (18) 0.38
during hospital 1 20.8 (16) 11.5 (9)

stay, % (n) 2 9.1 (7) 12.8 (10)
3 9.1 (7) 10.3 (8)
4 24.7 (19) 33.3 (26)
5 5.2 (4) 9.0 (7)

4. Discussion

The study “CGA-Swed” was designed to evaluate the effects of the CGA for frail older people in
Swedish acute hospital settings. The primary outcome was dependence in ADL, as this has been pointed
out as an important aspect for frail older people in previous research [52,53]. Secondary outcomes
include other important aspects and patient-related outcomes such as self-rated health, life satisfaction,
satisfaction with care, health care consumption and cost-effectiveness. Another strength of the study
was the process evaluation alongside the RCT, adding to the knowledge on the implementation of the
CGA and, thus, filling a knowledge gap pointed out by the Cochrane reviews of the CGA [9,10].

The randomisation seems to have been successful, as the baseline characteristics were similar
between the intervention and control groups with no statistically significant differences among the
two groups. Unfortunately, we do not know how many eligible participants could have been asked
to participate nor how many in fact were asked to participate. This limitation could be seen as a
consequence of performing a complex intervention in “real life”, being dependent on clinical staff
performing parts of the research process. In our study, we were dependent on the hospital bed
coordinators asking eligible participants beyond their ordinary duties as hospital bed coordinators and
with no extra time or reward given. Similarly, it was not possible for us to have a researcher designated
for the inclusion, since this would have required too much time and resources. Our estimate of a
participation rate of 85% may seem high but seems realistic to us after discussion with the hospital bed
coordinators. However, some of the participants had not fully understood what they had consented to,
as they were asked about participation when seeking care for an acute medical problem. There is a
risk that some were so comforted by being admitted to a ward that they consented out of pure relief.
However, the researcher doing the baseline interview repeated the information about the study and
asked once again about consent to participate, and very few participants declined participation at
this occasion.

The baseline characteristics show that our sample was frail and had a high morbidity and high
degree of dependence in activities of daily living. This is not surprising, since they all were screened as
frail and in need of acute in-hospital care. The prevalence of frailty is known to be high among patients
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in internal medicine wards and especially in geriatric wards [54]. Thus, we argue that our sample is
representative for frail older hospital medical in-patients. However, this also indicates a risk of high
mortality within the sample, as both frailty and comorbidity are risk factors for high mortality [3,55].
Already during the hospital stay, three participants died, and preliminary data shows a high mortality
rate to the follow-ups, higher than we expected based on earlier research [22,48].

The implementation process evaluation alongside the RCT—aiming to provide insight into the
function and consequences of the intervention, why it works or fails—is an important part of the design
that will contribute with insights into real-life conditions that may be challenging in implementing
the CGA. The logistics of the intervention and the research procedures were tested in the pilot study
and were found feasible [26]. The major deviation from the plan was the prolonged inclusion period
because of the lack of available hospital beds which has prevailed throughout the study. However,
we were eventually able to include the first estimated sample size of 150 participants, lacking only one
participant to reach the revised estimated sample size of 156 participants. The process evaluation is
a strength of the study, enabling us to generate knowledge on the process of the implementation of
the CGA which has been pointed out as a knowledge gap by the Cochrane reviews of the CGA [9,10].
The results of the implementation process evaluation are planned to be presented in a forthcoming
paper. There were some obvious threats to the study during the inclusion period and the follow-up
period that we already observed and which may hamper our ability to demonstrate positive outcomes.
The period with high work strain at the intervention ward is very likely to have led to CGAs of both
lower quantity and quality than what was planned for. The patient medical record review will help
us identify those not receiving a full CGA and allow us to adjust the analysis accordingly. However,
this will probably lead to lower ability to detect a true difference between the groups. In addition,
the fact that participants in the control group might have been admitted to the intervention group
during the follow-up period needs to be accounted for in the analysis. As this can make the sample in
each group smaller, this might also lead to lower power.

Findings on how frail older persons experience receiving care according to the CGA have already
been published elsewhere based on this study, showing that they experienced being seen as a person
while being admitted to a CGA ward [27].

To a large extent, we used the same questionnaires, measurements, manuals and outcomes as in
our previous studies “Elderly Persons in the Risk Zone” [56] and “Continuum of Care for Frail Elderly
People” [48]. This gives us the opportunity to compare among the studies with different levels of frailty
within the samples, with the sample in “Elderly Persons in the Risk Zone” being prefrail [56] and the
sample in “Continuum of Care” being less frail [48] than the sample in the current study. The outcome
measures for the studies were carefully selected to make sure that they are valid and reliable for the
target group and covering different components and levels of frailty.

We planned to have different researchers doing the baseline interviews and the follow-ups so as
to be able to keep the researcher blinded at the follow-ups. However, in many cases it has been and
will be the same research assistant doing the follow-up interviews who also conducted the baseline
interview. Thus, we have not been able to keep the researcher blinded at the follow-up. The research
assistant has, however, conducted most of the baseline interviews (n = 155) and in most cases did not
remember the group assignment. It can also be seen as a strength that the same person carries out
most interviews and assessments, as this ensures that the questions and assessments are done similarly
at all occasions, thus enhancing the reliability of the assessments. In addition, having the same person
in the follow-ups minimises the number of persons the participant has to meet. This might increase the
chance of the participant remaining in the study, as they already are familiar with the person asking to
do the follow-up. Since we had a variable at the follow-up regarding whether or not the researcher
was aware of the allocation or whether the participant had revealed the allocation during the interview,
we will know to what extent the researcher was blinded.

The intervention was planned in collaboration with representatives from the Department of
Geriatrics (i.e., intervention ward), the Department of Medicine (i.e., control wards) and the Department

62



Geriatrics 2020, 5, 5

of Occupational Therapy and Physiotherapy. Regular meetings were held, starting with the planning
of the study and lasting throughout the intervention period to discuss the content of the intervention
and the research procedures which enhanced the implementation and strengthened the study. Both the
research group and the group of professionals carrying out the intervention are multi-professional
which is important since the CGA implies multi-professional team collaboration.

In summary, this study evaluated the CGA in current Swedish acute hospital settings employing
a randomised controlled design, adding to the knowledge of the effects of the CGA in today’s hospital
care which is characterised by shorter hospital stays and fewer available hospital beds than before.
The results are expected to optimise the implementation of future complex interventions and lead to the
improvement of care, support and rehabilitation of frail older people with complex needs. The process
evaluation, aiming to provide insights into the function and consequences of the intervention—why
it works or fails—is an important part of the design that will contribute with insights into real life
conditions that may be challenging in implementing the CGA. This study is expected to show positive
effects on frail older people’s dependence in activities of daily living, an outcome that is important for
both the person and society. In addition, the CGA has potential to increase the satisfaction with care,
life satisfaction and self-rated health as well as prevent deterioration in functional status and to be
cost effective.
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Abstract: Comprehensive geriatric assessment (CGA) practices multidimensional, interdisciplinary,
and diagnostic processes as a means to identify care needs, plan care, and improve outcomes of frail
older people. Conventional content analysis was used to analyze frail older people’s experiences of
receiving CGA. Through a secondary analysis, interviews and transcripts were revisited in an attempt
to discover the meaning behind the participants’ implied, ambiguous, and verbalized thoughts that
were not illuminated in the primary study. Feeling “respected as a person” is the phenomenon
participants described on a CGA acute geriatric ward, achieved by having a reciprocal relationship
with the ward staff, enabling their participation in decisions when engaged in communication and
understanding. However, when a person was too ill to participate, then care was person-supportive
care. CGA, when delivered by staff practicing person-centered care, can keep the frail older
person in focus despite them being a patient. If a person-centered care approach does not work
because the person is too ill, then person-supportive care is delivered. However, when staff and/or
organizational practices do not implement a person-centered care approach, this can hinder patients
feeling “respected as a person”.

Keywords: geriatric; frail older people; person-centered care; participation; communication; understanding

1. Introduction

Health care services are a fundamental right for all Swedish citizens [1], yet many frail older people
requiring acute medical care are faced with a poorly adapted organization of services [2]. These services
do not meet the needs of frail older people who present with decreased function, multi-morbidity,
and chronic diseases [3–5]. Frailty is related to a deterioration of multiple physiological systems in
old age [6]. Symptoms can range from mild to severe, may be dynamic [7], and may have a major
impact on quality of life and disability [8] as they are typically associated with restricted activity
and morbidity [7]. The literature remains inconsistent with an exact definition of frailty; however,
a practiced consensus used in this study follows the operational criteria that: mobility, muscle strength,
balance, motor processing, cognition, nutrition, endurance, and physical activity [3] are affected.
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Treating frail older people—A complex patient group—Is a challenge for healthcare delivery [9]. When
services lack geriatric competence and are not adapted to address the frail older person requiring
hospital admission, there is a risk of being marginalized [10].

Therefore frail older people require a comprehensive geriatric assessment (CGA) [11], which is
person-centered in praxis if they are to achieve active aging [12] allowing for their well-being. In order
to improve the care of frail older people it is important to consider how they experience receiving CGA.
CGA is the coordination of a multidisciplinary team that provides multi-dimensional diagnostic and
therapeutic processes which are conducted to determine the medical, mental, and functional problems
of frail older people so that a coordinated and integrated plan for treatment and follow-up can be
developed. By encompassing the whole person, physiological, psychological, and social aspects related
to an individual’s cumulative disease status and disability are addressed. Results of implementing
a CGA model have found that older patients who received the assessment in hospital had increased
safety measures documented compared with acute medical wards [13] and were more likely to be
alive and in their own homes at follow-up [14]. When examining the CGA team members practicing in
a hospital setting, it was identified that quality geriatric care was essentially linked to the assessment
process, as this proved to be an interactive, proactive, and a non-hierarchical holistic care approach [15].
CGA is designed to enable frail older people an opportunity to feel safe, trust, and involvement in
decision-making while actively aging as recommended by the World Health Organization’s (WHO)
framework that is based on the principles of health, participation, and security [12].

CGA is designed to include practicing person-centeredness, an approach first coined by Carl
Rogers [16], which places the person at the center of their own care. People are granted a position or
role that is established by another person/group of persons who ensure a facilitating environment.
Once in this environment, the person receives support and is enabled so they can draw strength from
their own capabilities while contributing to their care through shared decision-making, equality, and
mutual respect [16–18]. Person-centered care involves acknowledging, valuing, and trusting, and is an
approach which is considered humanistic, dignified, and morally ethical [17,18]. Person-centered care
entails getting to know the unique person, allocation of power and accountability, approachability,
and flexibility by organizing and integrating the care directed towards a person’s unique values
base [19].

Qualitative research on patient’s experiences of receiving CGA is sparse. One of the few studies
exploring frail older people’s experiences of a CGA focused on their illness and limitations related
to aging [20]. Another found that inpatient CGA recipients thought that they were merely being
monitored and observed, rather than being actively treated while in the hospital, and highlighted
that unresolved activities of daily living (ADL) and health needs remained despite being discharged
after having received intervention from a geriatrician [21]. As far as we know, the experiences of the
frail older people who received a CGA on an acute geriatric medical ward have not been studied in
order to understand the underlying meaning of how they experienced their care. Therefore, the aim
of this study is to explore how frail older people experienced receiving CGA on an acute geriatric
medical ward.

2. Methods

Conventional content analysis is largely used with a study design whose aim is to discover the
phenomenon [22], as in the case of this study where research is sparse, limited, and undeveloped.
In the present study, a secondary analysis of qualitative data previously used for a narrative analysis
was used. The primary data analysis explored how occupations and experiences of frail older people
influenced their understanding of health and medical care services (forthcoming paper). The present
study revisits the interviews and transcripts of the frail older people to explore how they experienced
receiving CGA on an acute geriatric ward. Conventional content analysis is a method designed to
objectify the process of inferences, which are deeper than the literal surface level related to the data
initially uncovered about the people, social processes, and the situations experienced [23].
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2.1. Setting and Participants

Participants selected from an acute geriatric medical ward practicing CGA were part of
a randomized control trial (RCT), registered at Clinical Trials (ID: NCT02773914), and approved
by the Regional Ethical Review Board in Gothenburg (EPN Gothenburg Drn: 899-15). Ten participants
aged 75 or older and screened as frail using the FRESH screen [24] were selected for this study.
One month after discharge from the CGA ward, eight participants from the RCT were eligible for
inclusion in the qualitative study if they scored a 25 or higher on the Mini Mental State (MMS) [25].
The remaining two participants who were not part of the RCT but received the CGA were declared
cognitively intact by a physician on the ward and were contacted and asked if they were willing to be
interviewed and recorded after one month after discharge from the CGA ward.

2.2. Data Collection

Ten individual, face-to-face interviews were conducted using open-ended questions which took
place one month after discharge from the CGA ward. All participants signed informed consent
forms and received both written and verbal information about the study prior to inclusion and being
interviewed. All interviews were performed in the participant’s home and were carried out from
June 2016–May 2018 by the first author. The interviews were recorded digitally and lasted from 21 to
63 min. The research topics explored had the potential to be sensitive, and therefore the data collection
was done individually in the comfort of the participant’s home. Except for two of the participants
who were interviewed at the same time as both had been admitted to the CGA ward and one of
the participants who wanted their spouse to be present. The spouse contributed throughout the
interview, complementing and enriching the participant’s responses. Thus, in total ten participants
aged 75–95 years were included: seven women and three men, as shown by the demographics in
Table 1.

Table 1. Demographics of participants.

Participant Age Gender Self Rated Health * Living Status

#1 88 Male Good Married, lives with spouse
#2 85 Female Good Widow, lives alone
#3 92 Female Fair Widow, lives alone
#4 91 Female Good Widow, lives alone
#5 95 Female Good Widow, lives alone

#6** 86 Female Fair Married, lives with spouse
#7 77 Female Very good Divorced, lives alone

#8 *** 86 Male Good Married, lives with spouse
#9 *** 82 Female Good Married, lives with spouse
#10 91 Male Poor Widower, lives alone

* Self rated health: a single question taken from the Short-Form Health Survey (S-36) [26], asking: “How would
you rate your health: excellent, very good, good, fair or poor” at one month follow-up. ** Spouse participated.
***Interviewed jointly with spouse (both were CGA recipients).

2.3. Data Analysis

Data was analyzed using conventional content analysis, following guidelines as described by
Berg [23] and Hsieh [22]. In this analysis, the inquiry process focused on how the participants
experienced being hospitalized, how they experienced they were treated, what services they received
and how they experienced those services, and their goals and expectations while on the CGA ward.
The analysis began with the observational processing of data, where the written data was read word
by word, and exact words were then highlighted which seemed to capture key thoughts or concepts.
Next, the researchers used these words to write notes about the thoughts and impressions gained
from the data analysis. This process continued until labels for the codes began to emerge, which were
reflective of groups of related thoughts. Code were then organized and sorted into categories to give
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the data meaning. The success of this analysis process relies heavily on the coding process which
helps researchers to organize large amounts of text into fewer categories based on their content [27].
This inductive approach required researchers to shift their analytical directions, as the search for an
emerging phenomenon was not based on people, objects, events, or situations by themselves [23],
but rather was about the discovery of underlying meanings and content [22,28].

The first author—bilingual in English and Swedish—interviewed, recorded, transcribed,
and translated verbatim all ten interviews from Swedish to English. Distinctive to using the
conventional content analysis, researchers evaded using preconceived categories in their study and
rather allowed the categories to be formed and named based on the emergence of data [22]. Frequent
meetings were held by the researchers to analyze the findings; this further prompted that the emergent
categories, subcategories, and codes could be defined and prepared as a written report where the
findings were presented and then discussed related to previous research and the consequences related
to the CGA phenomenon and process. Lastly, to strengthen trustworthiness when constructing and
writing the report, data in the use of quotations from the frail older people were employed to strengthen
the findings.

3. Results

3.1. Respected as a Person

Participants described how they were people with resources, previous knowledge, and carried
with them their wants and wishes which made up their being as a person and feeling “respected
as a person”. Participants also described how they were ill patients in need of medical attention.
The likelihood of feeling “respected as a person”—the core category identified in this study—explains
how participants, despite being dependent on staff, experienced receiving attention while on a CGA
ward. The staff’s practices and behavior promoted participants feeling that they were welcomed,
cared for, and respected. Participants wanted staff that were attentive, desired a confirmation of their
existence, and to be ensured that they would receive help when it was needed. These experiences made
them feel safe, calm, and valued, despite being ill on a medical ward. This was able to be achieved
by having a reciprocal relationship with the ward staff which included engaging in communication
and understanding while maintaining contact with each other on the ward. These experiences formed
the category which was achieved by attentive staff that created an atmosphere and environment
making up the category participation in decision-making. Feeling “respected as a person” is elucidated
in Figure 1, visualizing the participants’ experiences of receiving a comprehensive geriatric assessment
on an acute geriatric ward.
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Figure 1. Experiences of receiving a comprehensive geriatric assessment visualized as a hierarchical
process where participants felt; “respected as a person” (core category), when participation in
decision (category) occurred while engaged in communication and able to understand, leading to four
subcategories: actively participates, delegates, not able to participate, and marginalized.

3.2. Participation in Decision

Participation in decision emerged as the category which had to transpire on the ward if the
participant was to achieve feeling “respected as a person”. This process alluded to by the participants,
focused on how their medical concerns were addressed by the ward staff who invited them
to participate in decision-making related to their wants, wishes, and needs. Participation in
decision-making required that the participant engaged in communication with the staff and were able
to achieve an understanding of their own situation. When engaged in communication, the participants
experienced favorable attention or interest from staff while sharing and receiving information on
the CGA ward. Understanding was also required if the participants were to comprehend what was
happening to them on the CGA ward. Understanding could also be experienced as a reciprocal
relationship, which was achieved between the participants and the staff. Participants’ understanding
of their situation, medical status, treatment, ward routines, discharge plans, and the way in which
they processed their experienced circumstances could vary depending on how ill they were while on
the ward. Furthermore, it also depended on how they experienced how they were approached by
the staff working on the ward and if they were invited to participate in decision-making. Frail older
people’s perceptions of participation in decision-making was expressed from four dimensions: actively
participates, delegates, not able to participate, and marginalized, as shown in Figure 1.

3.3. Actively Participates

When a participant was actively participating in decision-making, it necessitated that they were
included, which required that they understood their situation, such as medical status, treatment, ward
routines, and discharge plans. It also required that they were engaged in communication with the
staff so that information could be exchanged and understood, which allowed them to reach a decision
together with the CGA staff. One man described how he and his wife experienced actively participating
in the decision-making process prior to being discharged home from the ward.
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#8 “They asked and you could tell them what you were thinking or what you needed help with
they said you can have help with this and that, and we said no we want to have help with this and
that. It felt like they listened to us, and then we made a decision.”

Another aspect of the actively participating experience was described by one woman who
humbly described how she did not initially see or understand what the staff did. They took the
time to share their knowledge, information, and concerns to improve her understanding prior to the
decision-making process.

#3 “They understood that I needed additional treatment. I didn’t understand that myself.
A stubborn old lady who thinks I am going to manage myself . . . so I had a bit of education . . .
I got treatment and they discovered what I needed.”

3.4. Delegates

When a participant was engaged in communication but did not experience that they understood
the situation enough for their participation in decision-making, their decision was to delegate. While the
participant was engaged in communication with the staff, they chose to authorize the staff on the ward
to act or represent them in a situation which required that a decision be made. Thus, the decision made
by the participant was deliberate, as they were informed and understood what they were consenting to
by deciding not to participate. This occurred when participants felt that the staff had better knowledge
and understanding of the medical situation, so they delegated the decision-making to the staff.

When participants perceived that the staff understood, were empathetic, competent, and/or
action driven, it could result in them offering suggestions and solutions to make the situation more
safe or comfortable. One woman highlighted her call for help, as she communicated her concern to the
staff, eluding to the importance of the staff listening skills and understanding her acute medical needs,
where she delegated the responsibility to the staff.

#6 “I told them I was going to jump from the 8th floor and die and the doctor spoke with [husband]
. . . and said we need to do something”.

3.5. Not Able to Participate

When a participant was not engaged in communication and did not understand because they felt
too ill, or because the staff determined that a patient was not able to participate due to being too ill,
then the staff made decisions without consulting or informing the participant. This usually occurred
in the early stages of the acute medical treatment, when participants were not alert or cognizant, and
participants accepted this as a necessary part of their care. One woman described her experience
of being very ill when she arrived to the CGA ward after a difficult experience in the emergency
department, where she did not need to decide anything.

#4 “I was a bit confused during that time, but they told me at the hospital I was lying on ward X
. . . they took tests every morning . . . and I received lots of antibiotics in an IV.”

If a participant did not experience a joint consensus with the staff founded on communication and
understanding, the likelihood of participating in decision-making and feeling “respected as a person”
was diminished. Understanding while dependent on a person’s resources and previous knowledge is
also heavily weighed on the approach used by the other person. If a participant did not understand,
and the staff did not make an effort to share their information and insight with the other person,
then an ignorant, ill-informed position is likely to result. One man who acknowledged that despite not
comprehending why he was admitted to the hospital, he did not ask the staff to explain his situation.

#10 “When one is in the hospital, there are some things as a person that you don’t really
understand.”

Participants described how they could lack receiving verbal information and thus not being able
to understand their situation. One woman expressed how important engagement in communication
was for them and how they looked forward to experiencing that the staff would take a personal interest
and give them the attention they so desired prior to discharge.
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#6 “There was supposed to be a meeting, but it never happened. The doctor at the hospital
said . . . that we would have a meeting . . . but it didn’t happen . . . the doctor is poor at explaining
possibilities. They don’t say it directly, we can’t heal that. Instead they go the side and start talking
about something else . . . so it is just left lying there”.

However, she reported receiving a written form of communication at discharge. This written
information was not preferred if it was experienced as replacing a conversation. However, a written
form of communication was welcomed by participants who wanted it as a complement clarifying the
information verbally shared. #6 “A plan of care from the doctor . . . we got that when we were going
home . . . what had happened, which medicine was prescribed . . . they were going to follow up with
me at the clinic . . . which is good.”

3.6. Marginalized

A participant was marginalized from participation in decision-making when not engaged in
communication, informed, or given the privilege to know what was going on, despite their ability
to understand. When participants became aware that they were excluded or marginalized from
participation in decisions, as the staff on the ward had made decisions for the participant, it could be
related to their medical concerns or the organizational routines on the ward. However, participants
did not want to complain or bother staff with small things, as was the case of one participant who
changed room three times in four days and described how it was to share a room with a patient with
dementia who woke them during the night caressing their arm. However, feeling marginalized from
the organizational routines prevented them from reporting it or complaining to the staff, despite the
fact that their personal space was not respected by a fellow patient.

#9 “It was a bit strange . . . but we didn’t question their decision [regarding room organization];
we figured they had enough to do.”

Another marginalized episode can be illustrated when the participant experienced that the shared
information they exchanged with the staff was not acknowledged or received, or when the staff gave
them information but there was no opportunity to discuss. A unidirectional communication method
resulted in the participants feeling that there was disengagement with the ward staff; due to a lack of
information, which made them unaware of their medical status and conditions or what was expected
of them. This in turn could affect future issues related to the participant’s medications, treatments,
symptoms, or discharge plans. One woman expressed how sudden and impersonal the decision that
was made on her behalf without her knowledge was experienced when the staff told her she had to
change hospitals:

#4 “They just came in and told me I was moving . . . it happened very fast.”
Lastly, experiences of being marginalized occurred when an engaging conversation was neglected

and resulted in the staff’s lack of understanding related to patients’ care, treatment, and medication
while on the ward. One participant described how she felt that she had information that the staff did
not understand or acknowledge, which caused her to be misdiagnosed and mistreated.

#2 “They filled me with very strong medicine ... even morphine for the pain . . . I wasn’t admitted
for pain. They should have understood that something was wrong, instead of giving me loads of
painkillers. I was admitted for vertigo.”

4. Discussion

This study is among the few to have used qualitative interviews to ascertain frail older people’s
experiences of receiving a comprehensive geriatric assessment on an acute geriatric ward. Participants
who felt that they were welcome and cared for by attentive staff, who confirmed their existence as
a person, was what frail older people in this study described. This experience was strengthened by
the person-centered approach used by staff on the CGA ward which made them feel “respected as
a person”. Ekman et al. [29] found that when staff practiced person-centered care the person felt placed
at the center of their clinical decisions, which considered their strengths, future plans, and rights.
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Person-centered care is critical for ensuring quality geriatric medical and health care services, and
person-centered care is law in Sweden; Patient Act (2014:821) [30] which states that patients should be
treated as people who participate in decision-making.

The positive experiences of frail older people when included to participate in decision-making in this
study resulted in participants feeling “respected as a person”. They also experienced this when the staff
practiced approaches which enabled their engagement and participation in decisions. Ringdal et al. [31]
found that participation is best promoted on the ward and that it begins with the team’s understanding
of the participant’s unique needs for care and their preferences, where establishing a good relationship
with patients and understanding their ability to participate despite medical concerns is beneficial.
The quality of interactions of older people’s experiences with ward staff explored by Bridges et al. [32]
reported that experiences were shaped by how their hospital admission was perceived. This primarily
was related to how they wanted the staff to interact with them so they could maintain their identity
(“see who I am”), create community (“connect with me”), and share decision-making (“involve
me”) [32]. The results in our study strongly concur and correlate with Bridges [32], as the framework
concept development generated in this study found. Our study’s participants experienced and
felt “respected as a person”; the “see who I am” felt engaged in communication and understood;
the “connect with me” and included to participate in decision-making; the “involve me” when staff
practiced person-centered care on the CGA ward. In this context, a previous study [31] found that
it is beneficial to establish a good relationship with patients and an understanding of their ability to
participate, despite their medical concerns. Similarly, Chawla et al. [33] suggested that the approaches
used by staff must be nuanced and encourage patients to participate in decision-making in ways
they are most comfortable. Reasons to include patients to participate reported by Eldh et al. [34]
found that patients continued to experience that they were self-reliant, comprehended the situation,
and maintained a sense of control when included.

In this study, frail older people’s experiences of an acute geriatric ward practicing CGA are
highlighted as a complex and dynamic phenomenon, and that they did not always experience as
person-centered care. Obstacles which arose hindering person-centered care from systematically
occurring were identified when participants in this study experienced that when they were too
ill and the staff did not involve them to participate in decisions related to their care. However,
such an approach must be considered viable; as these participants were not avoided or discouraged
from participating in making decisions after being informed. Rather they were limited in their
cognitive capacities, restricting and preventing optimal communication and understanding, which was
clinically assessed by the ward staff. Therefore, the term to describe the care they received is not
a person-centered approach, but rather an alternative term of “person-supportive care” as suggested
by Entwistle et al. [35]. According to Munthe et al. [36], person-centered care is intended to empower
and liberate patients. However, when a person is dependent, vulnerable, or fragile, these practices are
challenged. In this case, practicing shared decision-making with people meeting the criteria described
by Munthe et al. [36] may have an adverse effect, which leads to disempowering, exploiting, and
even harming the person it was intended to support. Therefore, it can be reasoned, as in the case of
this study, that frail older people not included in decision-making due to their cognitively frail state
were still cared for and supported by staff with competence and understanding, but they were not
empowered to make decisions when their capabilities were limited.

In this study when participants experienced not feeling “respected as a person”, they expressed
that these failures or shortcomings may have been due to the ward’s organizational structure, staff
behavior, and/or staffing issues, which limited or hindered practicing person-centered care being
practiced on the CGA ward. A CGA should be used to assess, treat, and plan future care with
frail older people [8,37,38]. Entwistle et al. [35] found that staff must understand patient goals and
capabilities, despite the fact that medical and health care policies may occasionally promote initiatives
that overlook that patients are people. An earlier study warned health professionals [38] that if they
do not understand patient preferences, overlook or misinterpret the person, the consequences could
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be as harmful as misdiagnosing a disease. McCormack et al. [19] advises person-centered care is
best achieved by staff who are knowledgeable and competent in practicing the approach. However,
Steward et al. [39] states that learning the practices of a person-centered care approach are challenging,
time consuming, and take effort to learn the professional skills and competency required for mastering
this approach. Ekman [29,40] highlights that person-centeredness requires funding and supportive
government directives to secure the necessary training and organizational practices needed on the
hospital ward are given priority.

Participants in this study, when experiencing that the staff did not communicate with them, did not
take time to understand them, and/or did not include them in making decisions; person-centered care
was not being practiced. This was most likely due to traditional practices and professional attitudes
which dictated how services were provided, creating organizational barriers in health care delivery as
identified in earlier studies [41,42]. By further developing and supporting the organizational practices
and policies on a CGA ward, gaps could be discovered as to why patient-centered care was not
always experienced by the frail older people receiving the care. Therefore, CGA could benefit from
including a patient satisfaction survey, such as the Hospital Consumer Assessment of Healthcare
Providers and Systems survey [43] (HCAHPS survey) or the Swedish National Patient Survey [44],
as a part of their comprehensive assessment after discharge. This would allow the team practicing
person-centered care to have insight and feedback about patients’ perspectives related to their care.
Access to data and information identified as important to the recipients of a CGA would better enable
staff to learn of their shortcomings and work towards making continuous improvements related
to the quality of care they provide to frail older people. By making these survey reports public,
an increase in accountability and transparency could influence other medical wards not practicing
CGA and person-centered care to strive to increase patient satisfaction when treating frail older people.
Therefore, measuring patient-perceived quality and experiences of health care and participation in
future studies with frail older people could be useful to improve and further develop the health care
system from a marginalized patient’s perspective.

Methodological Considerations and Limitations

Employing a secondary analysis was deemed feasible as the researchers’ intent was to perform
a more in-depth analysis of the findings discovered in the initial study with a subset of data from that
study [45]. In the case of this study, a secondary analysis of data from the initial study was used to
understand the experiences of receiving a CGA, as this appeared important but was not sufficiently
concentrated on in the first analysis. Trustworthiness of qualitative studies founded on secondary
data analysis may be viewed as less credible because of the relationship between the researchers and
the data set [45]. However, in the case of this study, the interviews, transcriptions, and analysis of
data in the initial study were performed by the first author. According to Hinds et al. [45], with this
closeness to data comes benefits related to the context of the study. On the contrary, the closeness may
also lead researchers to prematurely establish an understanding of the phenomenon that was present
in the data set but was not the focus of the initial study [45]. Aware of these concerns, the researchers
closely followed the conventional content analysis method guidelines and the phenomenon which
emerged was not based on preconceptions or findings of the initial study but rather surfaced as the
latent meanings and content verbalized during the interviews. Additional limitations to this study
are that the sample was small, taken from a native Swedish population, which was primarily women
with mild to good cognitive capacity. Future studies would benefit from using a larger sample of
internationally diverse participants with less cognitive capacity and a better female-to-male ratio,
so that the concept development of feeling “respected as a person” could be further explored with
greater diversity when being compared with this study’s findings.
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5. Conclusions

Receiving a comprehensive geriatric assessment when including person-centered care made the
frail older patient feel “respected as a person” despite being a patient. However, if a person-centered
care approach does not work because the person is too ill to participate, then care must be delivered
as person-supportive care. Conversely, when a person-centered care approach is not practiced,
the consequences are that patients despite a CGA model may be hindered from feeling “respected as
a person”. Therefore, a CGA could benefit from the use of a patient satisfaction survey after discharge
to better understand the health care gaps experienced from a patient’s perspective.
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Abstract: The aim of this study was to determine the prevalence of balance disorders; the effects of
sociodemographic, medical, and social conditions on postural balance; and the relationship between
balance and falls in elderly individuals. The study design was cross-sectional. A total of 607
community-dwelling elderly individuals with a mean age of 73.99 ± 6.6 years were enrolled after
being selected by stratified random sampling. The study was performed as a face-to-face survey in
the homes of elderly individuals. Sociodemographic and medical data were obtained from elderly
individuals using the Elderly Identification Form. Balance disorders were determined using the
Berg Balance Scale (BBS). In this study, the prevalence of balance disorders was found to be 34.3%
in the community-dwelling elderly. Older age, physical disability, having four or more chronic
illnesses, the presence of incontinence, having a history of falls, not walking regularly, absence of
free time activity, and obesity were found to be associated with an increased prevalence of balance
disorders. Balance disorders are commonly seen in the elderly and may be triggered by a variety
of biological and social factors. It is crucial to develop and implement national health and social
policies to eliminate the causes of this problem, as well as to prioritize preventive health services in
the ever-increasing elderly population.

Keywords: balance disorder; prevalence; elderly; fall; medical conditions; social mobility

1. Introduction

Balance is the ability to collect sensory and proprioceptive signals related to a person’s position
in space and to produce the appropriate motor responses to control body movement [1]. When this
ability deteriorates, due to both disease and the normal aging process, the risk of falling increases in
the elderly [2]. Balance disorders are one of the most important reasons leading to falls [3]. Falling
increases the possibility of death and disability; furthermore, it may cause the loss of independence [4].
In 2014, an estimated 29 million falls were reported in the US. Twenty-seven thousand older adults died,
and 7 million were injured because of falls [5]. Approximately 68% of hospitalizations of injured
elderly individuals were reported to be because of falls, and this rate reached 86% in individuals aged
≥85 years [6]. Falls in the elderly population cause long-term immobilization and related complications.
Therefore, balance disorders in elderly individuals are a symptom that leads to functional insufficiency.
As a result of dynamic postural control, appropriate rehabilitation following the early detection of
balance disorders and environmental modifications could prevent falls and increase an individual’s
quality of life [7].
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Balance disorders generate a significant healthcare burden due to the rise in hospitalization,
morbidities, and mortalities in the elderly population [8]. Most of the patients who present to emergency
services complain of balance disorders. In otology and neurology clinics, in which patients commonly
present with balance disorders and dizziness, the rate of balance disorder is about 20% [9]. Thirteen
percent of community-dwelling individuals aged 65–69 years and 46% of those aged ≥85 years have
balance disorders [10]. There are many factors that lead to balance disorders, including cardiovascular
diseases, metabolic diseases, musculoskeletal disorders, neurological disorders, visual and hearing
disturbance, fear of falling, surgical operations, and specific medications [11].

Factors related to the risk of falling were taken into consideration in a report published by the
World Health Organization (WHO) on the elderly in 2007. It was reported that balance disorders
contribute to the occurrence of falls, and that balance exercises are a useful way to protect from
falls. [12]. Goal number three of the Turkey Healthy Aging Implementation Program in the Healthy
Aging Action Plan and Implementation Program published by the Ministry of Health for 2015–2020
includes a statement on the development of preventive and rehabilitative approaches to determine
and decrease the risk factors leading to balance disorders, falling, and fear of falling in old age [13].

This study was conducted to determine the prevalence of balance disorders in the elderly
population, identify the health (chronic illnesses, drug use) and social (leisure time activities) causes of
balance disorders, and determine the role of balance disorders in falls.

2. Materials and Methods

2.1. Subjects

This was a cross-sectional study involving community-dwelling elderly individuals aged>65 years
in a center in the Söke district of Aydın. A total of 607 elderly individuals with a mean age of 73.99 ± 6.6
(65–102) years were selected by the stratified random sampling method. The 65–74-year age group
was stratified as the first group, the 75–84-year age group was the second group, and the ≥85-year
age group was the third group. The study was performed as face-to-face surveys at the homes of
elderly individuals. A total of 668 elderly individuals were asked to participate in the study, but those
individuals who were bedridden, who were diagnosed with dementia, and who did not pass the Mini
Mental State Examination (MMSE; cut-off score of 23) were not included in the study [14]. Eventually,
607 elderly individuals who agreed to voluntarily participate in the study formed the sample used for
our study. Informed consent was given by all participants.

2.2. Evaluation Parameters

Elderly Identification Form: This form recorded information about the participants, including
their age, gender, marital status, number of people in their household, economic level, education level,
presence of illnesses, disability status, fall history, fear of falling, drugs used, presence of incontinence,
nocturia, walking habits, leisure time activities, and body mass index. This form was created by
the investigators.

Berg Balance Scale (BBS): This test, which was developed to measure balance performance in
elderly individuals, consists of 14 instructions. Participants are given 0–4 points for each instruction
according to their ability to perform the task; the maximum total score for the test is 56. It is a practical
test that can be conducted in 15–20 min in the homes of the community-dwelling elderly individuals.
The cut-off score for the test is 45. A score of 45–56 is an indication of an acceptable functional level.
A score below 45 point is considered to indicate a balance disorder [15–17]. The Turkish translation
and the transcultural adaptation of the BBS were previously studied in 60 elderly individuals with
various comorbidities aged >65 years, and the validity and reliability have been reported [18].
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2.3. Methods

The study started with the selection of Address-Based Population Registration System data with
a stratified random sampling method for individuals over 65 years of age. The elders who were
selected by this method represented elderly people living in the district center. Thus, the sample used
was representative of the group of universe of elderly people in the district center. Four different
teams were formed in the study, and these teams visited the elderly in their homes. The MMSE was
applied to elderly people who participated voluntarily, who were not bedridden, and who had not
been diagnosed with dementia. The Elderly Identification Form was given to participants to determine
their socio-demographic and health characteristics, as well as to gather information about their free
life activities. Sociodemographic, social, and health data were recorded on the form. Participants’
health reports were reviewed. The drugs they used were noted. The participants completed the
BBS assessment, and their BBS scores were noted. The weights and heights of the participants were
measured, and BMI values were calculated.

The present study was submitted to and approved by the Clinical Research Ethics Committee of
the Ege University Faculty of Medicine (Decision Number: 16–3.2/7, Date: April 7, 2016). The study
was conducted in accordance with the Declaration of Helsinki. All participants provided informed
consent before being included in the study as a participant.

2.4. Statistics

Analysis of the data was done using SPSS (Version 18.0, SPSS Inc., Chicago, IL, USA). Chi-square
tests were used to analyze balance disorders and fall variables. Univariate binary logistic regression
analysis and multiple binary logistic regression analyses were conducted on all variables. For the
results of the statistical analysis, p-values of <0.05 were considered significant.

3. Results

3.1. The Prevalence of Balance Disorders (Mean Value of BBS)

The BBS was used to measure the prevalence of balance disorders in the participants. In elderly
individuals, the cut-off (sorter) value for balance disorders is 45 points [19,20]. The prevalence of a balance
disorder in the elderly individuals in our study was 34.3%. The average BBS score was 43.49 ± 14.2.

3.2. The Relationship between Balance and Falls

For individuals with a balance disorder, 58.1% had fallen in the past year, and 90.3% had a fear of
falling; in those without a balance disorder, 29.8% had fallen, and 60.3% had a fear of falling (Table 1).

Table 1. The relationship between balance and falling.

Fell Last Year Fear of Falling

Yes (n = 237) No (n = 370) Chi-square
(p-value) Yes (n = 427) No (n = 178) Chi-square

(p-value)

Balance disorder
(n = 208) 121 (58.1%) 87 (41.8%)

X2 = (p <
0.001)

187 (90.3%) 20 (9.7%)
X2 = (p <

0.001)No balance
disorder (n = 389) 116 (29.8%) 283 (72.7%) 240 (60.3%) 158 (39.7%)

Chi-square test, p < 0.05: statistically significant.

3.3. Multiple Logistic Regression Analysis and the Effects of Sociodemographic, Medical, and Social Data on
Balance Disorders

The sample of 607 participants was composed of 347 people aged 65–74 (first group), 214 aged
75–84 (second group), and 46 aged over 85 years old (third group). The association of age with balance
disorders was statistically significant according to the multiple logistic regression analysis (p = 0.002).
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The prevalence of balance disorders increased as age increased. Balance disorders were 1.97 times
higher in the second group (p = 0.006, OR = 1.97, 95% CI = 1.21–3.20) and 3.63 times higher in the third
group (p = 0.003, OR = 3.63, 95% CI = 1.54–8.55), compared with the first group.

Three hundred and sixty-one of the 607 participants (59.47%) were females.
Participants included non-literate individuals, primary school quitters, primary school graduates

(n = 276), secondary school graduates, high school graduates, and university graduates.
Participants included widows (divorced or had lost their husband/wife) and married individuals.
Participants included those living alone, with their spouses, with their spouses and children,

only with their children, and with relatives/carers.
Considering economic situations, there were people without incomes, those receiving the

elderly/widow/disabled wage, those receiving the retirement wage, and those using wages earned by
their spouse.

The variables gender, education level, marital status, living status, and economic situation were not
found to be statistically significant in our study, according to the multiple logistic regression analysis.

Our study included elderly participants without any obstacles, elderly participants with a visual
impairment, elderly participants with a hearing impairment, and elderly participants with disabilities.
When the relationship between the disability status of elderly people and balance disorders was
examined, with the group without obstacles taken as the reference group, participants with walking
disabilities had a balance disorder 2.80 times higher than the reference group (p = 0.013, OR = 2.80,
95% CI = 1.24–6.33). The disability variable was found to be statistically significant (Table 2).

Two hundred and thirty-seven participants had fallen at least once in the past year. Fall history
was statistically associated with the presence of a balance disorder in our study, according to the
multiple logistic regression analysis. The prevalence of balance disorders among those who had fallen
in the past year was 2.25 times higher than in those who had not fallen (p < 0.001, OR = 2.25, 95% CI =
1.46–3.46).

The prevalence of chronic disease was determined. Only 10.7% (n = 65) of the participants did not
have any chronic illnesses. The number of chronic diseases was not statistically significantly associated
with the prevalence of balance disorders in our study, according to multiple logistic regression analysis,
but a significant association was shown in elderly people with four or more diseases (p = 0.047,
OR = 3.54, 95% CI = 1.01–12.32).

Daily medication use was recorded for each participant. Hundreds of medications were
classified according to their indications to determine which drugs can alter balance. For example, a
participant using three medications (amlodipine [a selective calcium channel blocker], silazapril and
hydrochlorothiazide [an angiotensin-converting enzyme inhibitor combination], and acetylsalicylic
acid [an antithrombotic agent]) was categorized into a group of participants “using only one group of
medications” (cardiovascular drug group). Medications were determined by group number instead of
individual drugs. Our study included participants using neurological disease drugs, cardiovascular
group drugs, diabetes medications, vertigo medications, thyroid medications, rheumatic disease drugs,
pain killers, and depression group drugs. 12.8% of the participants (n = 78) did not use any medication
(Table 2). The drug group use variable was not shown to be significantly associated with balance
disorders in our study.

One hundred and seventy-seven of the participants stated that they could not hold urine during
the day. In addition, 87 of the participants stated that they could not hold urine sometimes. Urinary
incontinence was found to be statistically significantly associated with balance disorders (p = 0.002).
Compared with the participants who had no difficulty with urinary incontinence, balance disorders
were 2.4 times more prevalent in the participants who had urinary incontinence (p = 0.001, OR = 2.4,
95%CI = 1.46–3.95).
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Table 2. Univariate logistic regression analysis and multiple logistic regression analysis.

Variant Reference Group (n) Other Groups (n)

Univariate Logistic
Regression

** Multiple Logistic
Regression

P OR 95% C.I. P OR 95% C.I.

Age 0.002 *
6574 years (n = 347) 7584 (n = 214) <0.001 2.34 1.623.36 0.006 * 1.97 1.213.20

≥85 (n = 46) <0.001 4.24 2.258.01 0.003 * 3.63 1.548.55

Gender male (n = 246) female (n = 361) <0.001 2.30 1.603.30 0.211 0.65 0.34–1.26

Education 0.162
university-high (n = 54) non-literate (n = 160) <0.001 8.20 3.3220.24 0.071 2.72 0.918.08

quit prim. s. (n = 90) 0.001 5.09 1.9713.14 0.082 2.69 0.888.20
primary s. (n = 276) 0.011 3.15 1.297.66 0.259 1.80 0.645.00
secondary s. (n = 27) 0.044 3.36 1.0311.01 0.061 3.85 0.9315.84

Marital status married (n = 407) widow (n = 200) <0.001 2.95 2.074.21 0.494 1.65 0.397.04

Living 0.946
with spouse (n = 291) living alone (n = 115) <0.001 3.20 2.035.03 0.466 1.76 0.388.06

spouse-child (n = 113) 0.359 1.25 0.772.03 0.584 1.18 0.642.15
children (n = 75) <0.001 3.29 1.945.57 0.582 1.52 0.336.92

relative/carer (n = 13) 0.273 1.90 0.605.99 0.665 1.48 0.248.93

Economic 0.123
retired (n = 298) no income (n = 140) 0.003 1.91 1.242.94 0.105 1.82 0.883.78

aged wage (n = 53) <0.001 3.51 1.926.41 0.544 1.29 0.562.95
wage spouse(n = 116) <0.001 2.83 1.804.44 0.397 0.72 0.351.51

Disability 0.027 *
no (n = 463) blind (n = 42) 0.005 2.48 1.314.69 0.082 2.03 0.914.51

hearing imp. (n = 57) 0.126 1.56 0.882.75 0.776 0.89 0.421.90
walking imp. (n = 45) <0.001 6.10 3.1011.99 0.013 * 2.80 1.246.33

Fall history no (n = 370) yes (n = 237) <0.001 3.39 2.394.81 <0.001 * 2.25 1.463.46

Number CD 0.205
no (n = 65) 1 (n = 117) 0.326 1.52 0.653.52 0.390 1.70 0.505.74

2 (n = 160) 0.004 3.17 1.456.89 0.152 2.43 0.728.24
3 (n = 109) 0.001 3.90 1.748.70 0.090 2.98 0.8410.55
≥4 (n = 156) <0.001 6.55 3.0314.15 0.047 * 3.54 1.0112.32

Number MG 0.831
no (n = 78) 1 (n = 160) 0.265 1.47 0.742.91 0.450 0.65 0.221.95

2 (n = 164) 0.011 2.37 1.224.59 0.524 0.70 0.232.09
≥3 (n = 205) <0.001 4.27 2.258.09 0.697 0.80 0.262.44

Incontinence 0.002 *
no (n = 343) yes (n = 177) <0.001 5.30 3.567.89 0.001 * 2.40 1.463.95

sometimes (n = 87) <0.001 2.75 1.664.54 0.057 1.81 0.983.35

Nocturia no (n = 280) yes (n = 327) <0.001 2.83 1.984.05 0.577 1.14 0.711.81

Walking yes (n = 384) no (n = 223) <0.001 4.18 2.935.97 0.001 * 2.21 1.413.48

LTA 0.079
3+ (n = 77) no (n = 60) <0.001 9.88 4.1723.40 0.024 * 3.40 1.179.88

1+2 (n = 470) <0.001 4.08 1.988.40 0.097 2.04 0.874.77

BMI 0.093
<25 (n = 114) 2529.9 (n = 217) 0.340 1.29 0.762.19 0.206 1.54 0.783.03

3034.9 (n = 170) 0.002 2.36 1.394.04 0.044 * 2.09 1.024.28
≥35 (n = 106) <0.001 3.25 1.825.82 0.019 * 2.53 1.165.50

* Statistically significant (p < 0.05), OR: Odds ratio, C.I.: Confidence interval, CD: Chronic disease, MG: Medication
group, LTA: Leisure time activities, BMI: Body Mass Index, prim. s.: Primary school, s.: School, imp.: Impairment, **
Multiple logistic regression analysis with enter method.

The study included elderly participants who did not urinate while sleeping at night and those
who got up and went to urinate two or more times at night. Nocturia was not statistically significantly
associated with balance disorders.

A total of 63.2% of the participants (n = 384) stated that they went out of the house and walked
to go to the market, street market, mosque, coffee shop, or park. A lack of walking was statistically
significantly associated with balance disorders. Balance disorders were 2.21 times more prevalent in
the participants who did not walk than in those who walked to the market or those who took walks in
the park (p = 0.001, OR = 2.21, 95% CI = 1.41–3.48).

Participants were asked about hobbies and interests to learn about leisure time activities.
Participants reported eight types of hobby activities. These activities included reading activities; artistic
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activities, such as painting, music, and poetry; sports activities, such as swimming, fishing, and hunting;
gardening and field work; making handcrafts; using the computer, foundation memberships;
and mental games like chess and puzzles. Participation in leisure time activities was not statistically
significantly associated with balance disorders, but, compared with the elderly who participated in
three or more leisure time activities, the prevalence of balance disorders in participants who did not
participate in activities was 3.4 times higher (p = 0.024, OR = 3.4, 95% CI = 1.17–9.88).

The BMI values of participants were measured. Individuals were classified as normal weight (<25),
overweight (25–29.9), obese (30–34.9), or overly obese (≥35). BMI was not statistically significantly
associated with balance disorders, but, compared with the participants with BMI< 25, balance disorders
were approximately two times more common in obese (p = 0.044, OR = 2.09, 95% CI = 1.02–4.28) and
overly obese participants (p = 0.019, OR = 2.53, 95% CI = 1.16–5.50).

4. Discussion

In this study, the prevalence of balance disorders was found to be 34.3% in the community-dwelling
elderly. Older age, physical disability, the presence of incontinence, having a history of falls, having
four or more chronic illnesses, not walking regularly, absence of free time activity, and obesity were
found to be associated with an increased prevalence of balance disorders.

International studies have investigated balance disorders in elderly individuals living in the
community. In a study conducted in the UK in 2008, the prevalence of balance disorders was found
to be 21.5% among elderly individuals living in the community [21]. In a study conducted in the
United States that was published in 2012 including participants aged ≥65 years with an average age of
74.4 years, the prevalence of balance disorders was approximately 20% [22]. In a study conducted in
Scotland published in 1994, the prevalence of balance disorders was found to be 30% [23]. In another
BBS-based study published in the US in 2006 including 101 community-dwelling volunteers aged
>65 years, the prevalence of balance disorders was found to be 32% [24]. In our study, we found the
prevalence of balance disorders to be 34.3%, which is in good agreement with the literature.

Şahin and colleagues performed a Turkish validity and reliability study of the BBS in 2008 including
60 healthy individuals aged >65 years. The average BBS score in that study was 47.63 ± 9.88 [18]. In a
study conducted by Soyuer et al. using the BBS, the average BBS score was 45.42 ± 12.11 in nursing
home residents [25]. In another study, the average BBS score was 41.3 ± 9 [26]. We found an average
score of 43.49 ± 14.23 in our study.

In a study about the effect of age on balance disorders, a decrease in BBS scores with age was
reported [27]. In another study, increased age was associated with decreasing BBS scores [28]. In our
study, we also found that balance disorders were significantly more common in those aged 75–84 years
and in those aged >85 years than in those aged 65–74 years.

In a study published in 2012, in which the effect of gender on the prevalence of balance disorders
was examined, the prevalence of balance disorders was reported to be higher in females than in
males [22]. In another study published in 2013, BBS scores were lower for female participants [27].
However, gender was not found to be a meaningful variable in our study.

Regarding the relationship between visual disturbance, balance, and falls, visual disturbance
was found to be associated with the prevalence of falling [29]. In another study, elderly patients with
visual disorders were found to have lower balance scores than a control group [30]. In another study,
peripheral visual loss was reported to have a negative effect on balance control [31]. In our study,
although overall disability status was significantly associated with balance disorders, visual disability
had no effect on balance. At the same time, walking impairment was associated with balance.

In a study published in 2012, one-third of participants with balance disorders participated in no
exercise-related activities or social activities [22]. In our study, participants who did not walk and
who did not participate in any free time activities had a high likelihood of having a balance disorder.
Our data match those reported by others. In a study published in 2019, the effect of exercise on
falls was reported. Sherrington et al. found that participation in exercise mainly involving balance
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and functional exercises, plus resistance exercise, was associated with a reduction in falls. However,
Sherrington et al. did not find enough evidence to determine the effect of walking programs on
falls [32]. In contrast, in our study, we found a lower prevalence of balance disorders in those who
walked regularly than in those who did not walk.

We think that the causes of balance disorders in elderly people with a walking disability and
those who do not walk regularly may be sarcopenia and demineralization. It is known that the most
important muscle for balance is the quadriceps femoris. We think that the loss of this muscle has a
negative effect on balance in elderly people who do not walk regularly. In addition, loss of minerals
from bone and decreased signal frequency from the proprioceptive receptors may have negative effects.
As a result, we advise elderly people to walk regularly.

When we look at the relationship between postural balance and falls, posturographic vestibular
rehabilitation has been reported to improve balance in elderly individuals and to reduce the number of
falls [33]. Impaired balance has been reported as one of the long term risk factors for falls in men [34].
In another study, participants were classified into the non-fall group, one-time fall group, and repeated
fall group. Both the dynamic balance and static balance scores were found to be higher in the non-fall
group than in the one-time fall group and repeated fall group [35]. In our study, the prevalence of
balance disorders was found to be significantly higher in people with a fall history.

In a study that was conducted to show the relationship between balance disorders and a fear of
falling, the presence of balance, gait, and cognitive disorders was reported to be significantly higher in
elderly individuals with a fear of falling [36]. In another study that used the Berg Balance Scale, lower
BBS scores were found in the group with a fear of falling compared to those in the group without a fear
of falling [27]. In our study, the presence of balance disorders was found to be significantly higher in
those who had a fear of falling than in those who did not have a fear of falling (p < 0.001) (Table 1)

In a study on obesity in the elderly, an increased Body Mass Index (BMI) was associated with
decreases in both dynamic stability and balance in the elderly [37]. In a study published in 2018, older
participants were classified into obese, normal weight, and weak groups according to Body Mass Index
scores. The one-leg standing time test was applied to determine balance scores. In the obese group,
the one-leg standing time was much shorter than in the normal weight group of community-dwelling
elderly women [38]. In our study, the prevalence of balance disorders was found to be higher in obese
(BMI = 30–34.9) and overly obese (BMI ≥ 35) elderly individuals (p = 0.044 and p = 0.019, respectively)
than in individuals of normal weight.

Balance disorders, incontinence, fall history, and age have been associated with each other in
many studies published in this area [39,40]. These variables were found to be significant in the multiple
logistic regression analysis in our study, too.

Our study had both limitations and significant contributions. In terms of limitations, some of the
survey data were determined from the statements of elderly individuals—fall history, for example.
In addition, the participants in our study consisted of elderly people living in a district center,
and different socio-demographic data could be obtained from elderly people living in other parts of
the country. In terms of contributions, to our knowledge, no previous study in this area has been
conducted in Turkey using the stratified random sampling method to interview a large sample of
community-dwelling elderly individuals face-to-face at their homes. We were able to get the right
data because we applied the BBS test. In addition to academic data, our study also guided a local
government social project. Walking support materials (walking stick, walker, wheelchair) were given
to the elderly who were identified as having a balance disorder. Our work has created awareness in
the community (see Appendix A).

Our research data may be used as reference for other academic studies in this area.
The identification of the relationship between equilibrium and falling in the elderly and the emergence
of many health and social causes of balance disorders are very valuable. More work is needed to
determine the mechanisms behind each of these reasons. Awareness of these causes is needed for
both individual and social preventive health practices. Following the collection of these data, people
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have learned that they need to change their lifestyles to protect their health. The local government
has launched projects to support elderly people after obtaining these data. It has opened courses
where seniors can spend their leisure time, with picture, music, craft, and folklore courses. Using
the sociodemographic data of the elderly collected in this study, a journal called “Old Age Atlas
of Söke” was published in the district. Söke Municipality published this journal to district people.
This journal increased the awareness of people in the district about old age and old age problems.
The social contributions of the study were appreciated by people in the district in addition to the
academic contributions.

Balance disorders, which are considered to have several biological and social etiologies, are a
major geriatric problem which lead leading to falling and increased morbidity and mortality rates.
The development of national health and social policies that address the underlying causes of this
problem and the introduction of preventive health care services should be the primary steps towards
helping today’s increasingly elderly population. The concept of “age-friendly” should be widespread
in all segments of the society, including the private sector and public services.
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Appendix A.

In addition to the academic content of our study, a social aspect was also included. Walking
support materials (walking stick, walker, wheelchair) were given to the elderly people who were
identified as having a balance disorder. These support materials were gifted to the elderly by Söke
Municipality to allow them to participate in a social life and to protect them from falls. The data from
our study allowed us to implement a project called “age-friendly municipality.”
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Abstract: While the traditional comprehensive geriatric assessment provides valuable information
essential to caring for older adults, it often falls short in multicultural immigrant populations.
The number of foreign-born older adults is growing, and in some regions of the United States of
America (U.S.), they encompass a significant portion of the older adult population. To ensure we
are caring for this culturally diverse population adequately, we need to develop a more culturally
competent comprehensive geriatric assessment. In this review, we explore ways in which to do
this, address areas unique to multicultural immigrant populations, and identify limitations of the
current assessment tools when applied to these populations. In order to be more culturally sensitive,
we should incorporate the concepts of ethnogeriatrics into a comprehensive geriatric assessment,
by addressing topics like healthcare disparities, language barriers, health literacy, acculturation level,
and culturally defined beliefs. Additionally, we must be sensitive to the limitations of our current
assessment tools and consider how we can expand our assessment toolkit to address these limitations.
We discuss the limitations in cognitive screening tests, delirium assessments, functional and mental
health assessments, advance care planning, and elder abuse.

Keywords: multicultural; geriatric assessment; ethnogeriatrics; immigrant; social determinants

1. Introduction: Geriatric Assessment in Multicultural Immigrant Populations

The comprehensive geriatric assessment has proven to be a valuable tool to address the health and
wellness of the older adult population. However, geriatric assessment tools were developed within
Western biomedical models that may not apply to all subpopulations of older adults in the United
States of America (U.S.). In this paper, we seek to review and recommend best practices on approaching
geriatric assessment in a multicultural immigrant population. We explore the challenges that need to
be considered for the geriatric assessment in a multicultural immigrant population, the evidence that
highlights the inadequacy of our current assessment, and some potential solutions to improve our
geriatric assessments.

In 2001, the Institute of Medicine published “Retooling for an Aging America,” describing the
need for a health care workforce that can address the diversity of the aging population in the U.S. and
suggesting that the health of individuals depends on more than just their vital signs, laboratory tests,
or physical examinations; individual health is influenced by culture, language, national origin, religion,
education, income and assets, level of acculturation, and more [1]. Addressing these issues requires
that policy-makers and health care providers be familiar with the individual patient’s health beliefs,
risk for diseases, family systems, access to care, and dependency on adult children.

The U.S. population encompasses approximately 50 million immigrants, and census data suggest
that 15% of adults 60 years and older are foreign-born [2]. This population is expected to increase;
the proportion of foreign-born older adults in 2030 is estimated to be 25%, increasing to 35% by 2050 [3].
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The foreign-born population is not geographically uniform. In California, foreign-born older adults
comprise more than a third of the older adult population; in Los Angeles County, this population
approaches 50%. A more culturally sensitive approach to geriatrics is particularly important in
these communities.

Undocumented older adult immigrants have additional needs, and this population is expected
to grow rapidly over the next 15 years. Eleven million immigrants in the U.S. are undocumented,
of which 10% are currently older than 55. Undocumented older adult immigrants face additional
challenges beyond serious chronic health issues, including cognitive disorders and physical injuries
with functional impairment. They may work and pay into Social Security and Medicare, yet are unable
to claim these benefits as they age due to their undocumented status. They often have poor access
to health care and do not receive primary preventive care, which results in more expensive care [3].
Furthermore, they are also at increased risk for elder abuse; their immigration status and fear of
deportation is a vulnerability that can be exploited [4,5].

2. Challenges to the Geriatric Evaluation in a Multicultural Immigrant Population

While cross-cultural health care has been taught in health professions training programs since
the 1970s, it was not until the 1990s that it was adapted to geriatric training programs. Around that
time, the term “ethnogeriatrics” emerged and was defined as culturally competent health care for
older adults [6]. A curricular framework for multicultural geriatric care was created and intended
to be adaptable to various academic programs. The curriculum includes, for example, the effects of
health care disparities, language, health literacy, acculturation level, and culturally defined beliefs [7].
Each of these aspects can have effects on the patient’s health directly but can also affect the provider’s
assessment in areas of cognition, mood, and function. The topics of ethnogeriatrics are not typically
included in the traditional comprehensive geriatric assessment, and yet are necessary to adequately
care for immigrant older adult populations.

In addition, we also need better assessment instruments. The traditional comprehensive geriatric
assessment tools have infrequently been validated in a multicultural immigrant geriatric population
and, therefore, limit the provider’s ability to achieve high-quality multicultural care. For instance,
cognitive tests are not validated for all languages, and most are not validated for populations with no
formal education [8–10]. If an assessment tool has been studied in one ethnic group, it may not be
applicable to a multicultural immigrant population as a whole.

In Table 1, we summarize an approach to geriatric immigrant multicultural assessment and
identify gaps that are opportunities for improvement. Gaps range widely depending on the existing
literature. Several elements require the development of new assessment tools, others have existing
tools that may need further validation in immigrant populations, and some need further downstream
development and validation of interventions that improve outcomes in these populations.

2.1. Health Care Disparities

Health care disparities are differences in health and health care among population groups. Health
disparities and delayed health care among older adults have been found to be negatively associated
with both self-reported health and mental health status. For example, population studies have found
that foreign-born Asians and Latinos have the poorest self-reported health and mental health [11].

Due to the dramatic disparities in a multicultural immigrant population, the geriatric assessment
should include an evaluation of which health conditions were delayed in diagnosis and treatment.
For example, newly diagnosed diabetes needs to be treated, as well as the sequelae of delayed diagnosis,
such as visual loss from diabetic retinopathy or diabetic kidney disease.
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Completion of preventive health care, such as vaccinations and cancer screening, is low in the
immigrant older adult population [12]. Evidence-based guidelines do not address how to approach
cancer screening in older adults who have passed the age of screening but who have not completed
prior screenings. For example, do you screen for breast cancer in a 70-year-old woman with no prior
breast cancer screenings?

2.2. Language

The geriatric assessment should include identifying the preferred language of the patient and
strategies for addressing communication barriers.

Language barriers are an added complexity for a medical visit in any age group. While medical
interpreters or telephone-based interpreter services are frequently utilized and mandated by The
National Enhanced Culturally and Linguistically Appropriate Services Standards (CLAS) [13,14], using
interpreters to communicate is time-consuming and an added challenge in a busy medical setting.

Older adults have additional issues that can make communicating through interpreter services
even more challenging, especially when using phone or video interpreters. Cognitive impairment
and hearing impairment are frequently encountered in older adult populations and require additional
time and patience [15]. If patients cannot hear the phone interpreter because of hearing impairment
or do not understand how to use the interpreter because of cognitive impairment, family members
are often relied upon to help with communicating with the patient. Although there may not be good
alternatives, it is important to understand that this comes with risks. If family members do not speak
English, a message will be repeated multiple times with a provider speaking to the interpreter who
then speaks to the family member who then speaks to the patient. Alternatively, when family members
do speak English, they often do not interpret directly but try to answer for the patient, resulting in
the patient being removed from the conversation completely. Additionally, when family members
are used to interpret, patients may refrain from discussing details or topics they do not want family
members to know or to worry about. Although it has not been well studied, there is evidence that
language barriers have some effect on patient safety and certainly can play a role in the provider’s
ability to elicit patient symptoms, resulting in diagnostic errors [16].

Repetition using the “teach-back” method may improve information transfer [17]. When obtaining
a history from a patient who does not speak the same language, summary statements and repeating
back can help ensure accurate history-taking. Most interventions improving information transfer
recommend the “teach-back” technique to ensure understanding.

2.3. Health Literacy

Print literacy is the ability to read or write; health literacy is the degree to which individuals can
understand, communicate, and act upon health information. Low health literacy can affect patients’
ability to follow through on a treatment plan, take medications correctly, or even understand what
medical problems they have. Older adults, immigrants, minorities, and individuals with low incomes
are more likely to have low health literacy. However, the inability to read and write or having a low
educational level also contributes to low health literacy. The lack of understanding health information
can theoretically lead to difficulty in engaging in health behaviors, preventative services, and disease
management [18]. Health outcomes that have been measured related to low health literacy showed an
increase in all-cause mortality rate [19] and a continual decline in baseline physical functioning [20].

While screening tools for health literacy exist, they are often impractical for the clinic setting.
The concern for low health literacy is typically uncovered when working with patients directly.
For instance, when discussing what they understand about their medical conditions or even obtaining
a detailed history on whether they know when and which medicine to take can be enlightening.
Documenting the concern for low health literacy can be helpful to communicate with other providers
or specialists caring for the patient, but even more importantly, documenting possible solutions for
addressing low health literacy can assist other providers to more effectively care for the patient [21].
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Unstudied approaches to address health literacy include embedding community health workers
(C.H.W.) in the team caring for the patient, or bringing the patient back for frequent nurse visits to
manage chronic medical conditions such as hypertension and diabetes. When giving instructions
about a treatment plan like how to take a medication, using teach-back methods can be helpful in
ensuring patients understand what is being communicated. Additionally, involving other family
members provides another layer of support.

2.4. Acculturation Level

Acculturation is the dynamic process that commences when an immigrant enters into a new
country and begins to adapt to its culture. The long-term consequences of the acculturation process are
highly variable, difficult to study, and depend on social and personal variables of the society of origin
and the society of settlement [22]. Studies have used different measures of acculturation, including
language proficiency, leading to inconsistencies in the relationship between acculturation and health
outcomes [23]. Self-reported health has a predictive role in clinical outcomes and mortality and is
thought to be a reliable measure for monitoring population health [24]. One systematic review of nine
studies showed an association between acculturation and fair to poor self-related health in non-white
immigrants compared to Caucasians [25]. Longitudinal studies are needed that focus on measurements
of self-related health at the time of immigration and across several years of the acculturation process.

2.5. Culturally Defined Beliefs

Three important culturally influenced beliefs should be assessed: (1) patients’ preferences for
hearing health information and engaging in decision-making, (2) patients’ cultural perception of
illness, and (3) the role of spirituality and religion in patients’ health [26]. Before these assessments,
it is important to identify and respect older adults’ preferences for hearing health information and
making their own health care decisions. For instance, do patients want to hear about illness directly
from the provider or do they prefer that information is given to family first, who then decide what
the patient should know? If the patients do not want to hear information about their illness, then
they should not be their own primary healthcare decision-makers. There needs to be at least one
person who can weigh the risks and benefits of treatments and diagnostic procedures and can therefore
provide informed consent. Determining the appropriate decision-maker and respecting patients’
preferred communication parameters may help avoid communication breakdowns between providers
and families.

Patients’ perceptions of their illness and how they view the presentation of their illness is worth
noting [27,28]. Using patients’ terminology and symptomatology can help bridge communication
barriers. Additionally, understanding the importance of spirituality and religion for patients and how
this shapes their view of their health can also be helpful. Spiritual advisors or native healers in the
healthcare team should be included as appropriate [29,30].

3. Elements of the Geriatric Assessment

Validated tools in the typical assessment have limitations: they often do not account for cultural
differences, language barriers, health literacy, or education level. Using these tools can lead to
misdiagnosis of geriatric syndromes and missed opportunities to help older adults. While all areas
of the geriatric assessment may benefit from a more culturally sensitive approach, in this section,
we address the six main areas for which the most literature exists: cognitive impairment, delirium,
mental health, function, advance care planning, and elder abuse.

3.1. Cognitive Evaluation

The number of immigrants with dementia is expected to rise [31]. Unfortunately, our commonly
used tools for diagnosing dementia are problematic in populations with low English proficiency and
low literacy. Brief cognitive tests are necessary to screen for or confirm a suspected dementia, yet many

93



Geriatrics 2019, 4, 40

of the tests currently used have been shown to underestimate cognitive abilities in patients with low
English proficiency and low literacy. This leads to an underestimation of the cognitive abilities of the
patient and an overdiagnosis of cognitive impairment or dementia [8]. Other evidence suggests that
using an interpreter for cognitive testing may significantly affect the scores for neuropsychological
testing, further complicating the evaluation [32]. In a review of multiple different cognitive tests for
suspected dementia, investigators found that the Rowland Universal Dementia Assessment Scale
(RUDAS) performed the best in a low-English proficiency and low-literacy population. Furthermore,
when compared to the Mini Mental Status Exam, the RUDAS had more diagnostic accuracy in a memory
clinic population with very low education [33]. Until better information or validated tools specifically
addressing this population become available, we recommend using the RUDAS for screening in
populations with low education levels and with low English proficiency.

3.2. Delirium Evaluation

Additional care must be given for attention testing when evaluating for delirium. While tests
like reciting the months of the year backwards or the days of the week backwards are reasonable
attention tests in English [34], this is not true for all languages. In many languages, days of the week
and months of the year are numbers instead of separate and distinct words. For example, in Chinese,
the days of the week backwards would be 6, 5, 4, and so on; therefore, reciting them backwards is a
fundamentally different task from reciting day names backwards, such as Sunday, Saturday, Friday,
and so on. For languages that do not have distinct words for months or days, using a vigilance test,
such as identifying letters or characters in a series, may be more appropriate. In the A vigilance test,
the patient is instructed to squeeze the provider’s hand when they hear the letter A, then the provider
spells out the phrase “S-A-V-E-A-H-A-A-R-T”. While the Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU) has been translated and validated in multiple languages which can be
found on the Vanderbilt Critical Illness, Brain Dysfunction and Survivorship Center website, most
of these tools are written and validated for a provider who reads and speaks the patient’s primary
language and not necessarily for use with an interpreter [35].

3.3. Mental Health Evaluation

There are known disparities in adequate provider recognition of mental health issues due
to language differences, health literacy barriers, and culturally specific presentations of distress.
Furthermore, trained interpreters—even medical interpreters—may not be able to identify and
interpret mental health issues during a geriatric evaluation. The level of acculturation and culturally
defined beliefs can influence the mental health evaluation of a geriatric assessment [36].

There is a known gap in the literature about primary care-based depression screening for patients
with limited English proficiency, best documented in the Spanish-speaking population. None of the
used tests were found to be superior, however, fair evidence showed that the Geriatric Depression Scale
(GDS) performed best in this population [37,38]. In addition to screening for depression, there is limited
research on depression in older adult immigrants. Out of 80,000 studies looking at depression in the
immigrant population, only 19 included older adults. Most of these studies did not mention cultural
adaptations and its relationship to the presentation of depression. None of the studies examined
the role of cultural background and patients’ experience of anxiety or depression. In a collaborative
care program of geriatric Latino immigrants, patients used a variety of idioms to describe their
experiences with depression, potentially making screening more difficult in this population; bilingual
psychotherapists provided the best environment to express patients’ emotions and find solutions to
problems [39]. While this may be the best solution in a multicultural immigrant population, this is not
always available.
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3.4. Functional Evaluation

Culturally based functional assessments methods assume familiarity with Western-centric
culture. There is a tendency to overclassify impairments in immigrants. Also, not addressed in
the Western-centric functional status evaluation are the unique gender and family roles that each
culture brings to the functional evaluation [40]. For example, often times, adult children who sponsor
their immigrant parents take over instrumental activities of daily living such as financial management,
transportation, and shopping. Clinicians inadvertently judge this as a functional impairment. While
there are more detailed ways to evaluate function such as the Clinical Dementia Rating [41], they take
much longer to administer and are not practical in a clinical setting. Specific scales of function exist for
many different cultures, for example, the Everyday Abilities Scale for India [42]. However, it is not
practical for providers to know what individual assessment is appropriate for each culture they may
be caring for, and this also makes functional assessments less generalizable and difficult to study.

3.5. Advance Care Planning and Decision-Making

Other important evaluations in the geriatric comprehensive assessment, which requires a more
unique approach in a multicultural immigrant population, include beliefs on the use of advance
directives, health care decision-making, disclosure and consent, gender issues, and issues related to the
end of life [43]. Some cultures favor family- and community-centered health care decision-making
over autonomy. Some people believe that bad news hastens death and therefore prefer very little
information over truth telling. Some cultures value struggle at the end of life over comfort. This is an
area that would benefit from further research.

3.6. Elder Abuse

Elder abuse and self-neglect are particularly troubling problems for older adults. National studies
report a prevalence of 1 in 10 older adults experiencing abuse [44]. These numbers are even higher
among minority populations, with one study in a Latino Spanish-speaking community of Los Angeles
reporting a prevalence of elder abuse as high as 40% [4]. The use of Spanish-speaking “promotores” in
this study, who were surveyors from the community and spoke the language of the study participants,
was one of the hypothesized explanations for such high reported rates of elder abuse. The participants
may have felt more comfortable disclosing sensitive information to someone whom they felt understood
their own culture. This underscores how crucial it is for providers to be culturally sensitive if we are to
have any chance at identifying abuse in these populations. Additionally, it is important to recognize
that for undocumented immigrant populations, the fear of retaliation or deportation is a barrier for
patients to report abuse.

4. Conclusions

In summary, there is a growing need for a more culturally sensitive comprehensive geriatric
assessment in order to adequately address the complex social and cultural needs of immigrant
older adults. Multicultural geriatric immigrant populations have unique circumstances that can
have significant effects on their overall health and wellbeing and are typically not assessed with
the traditional comprehensive geriatric assessment. Table 1 summarizes a rubric for best practices
in a geriatric immigrant multicultural assessment and identifies gaps in the existing approaches.
There is a need for further research and development of assessment tools that can be applied to a
multicultural population.
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Abstract: Background: Muscle health is recognized for its critical role in the functionality and
well-being of older adults. Readily accessible, reliable, and inexpensive methods of measuring
muscle health are needed to advance research and clinical care. Methods: In this prospective, blinded
study, 27 patients underwent quantitative muscle ultrasound (QMUS), standard electrical impedance
myography (sEIM), and handheld electrical impedance myography (hEIM) of the anterior thigh
musculature by two independent examiners. Subjects also had dual-energy X-ray absorptiometry
(DEXA) scans and standardized tests of physical function and strength. Data were analyzed for
intra- and inter-rater reliability, along with correlations with DEXA and physical measures. Results:
Measures of intra- and inter-rater reliability were excellent (>0.90) for all QMUS, sEIM, and hEIM
parameters except intra-rater reliability of rectus femoris echointensity (0.87–0.89). There were
moderate, inverse correlations between QMUS, sEIM, and hEIM parameters and measures of knee
extensor strength. Moderate to strong correlations (0.57–0.81) were noted between investigational
measures and DEXA-measured fat mass. Conclusions: QMUS, sEIM and hEIM were highly reliable in
a controlled, same-day testing protocol. Multiple correlations with measures of strength and body
composition were noted for each method. Point-of-care technologies may provide an alternative
means of measuring health.

Keywords: elderly; aging; muscle; ultrasound; electrical impedance myography; point of care;
TUG; frailty

1. Introduction

Muscle health is recognized for its critical role in the well-being and functionality of older
adults [1]. Aging is associated with loss of muscle mass, known as sarcopenia, and loss of muscle
quality, manifesting as replacement of healthy muscle tissue by adipose and water. Both have been
associated with limitations in physical activity and function, including the performance of routine
activities of daily required for independent living [2,3]. To date, muscle health assessment has primarily
focused on muscle quantity; however, this assessment alone may overestimate the amount of functional
muscle. Computed tomography (CT), magnetic resonance imaging (MRI), and dual energy X-ray
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absorptiometry (DEXA) scans are gold standard measures used to assess the quantity and quality of
muscle [4]. CT has most frequently been used to assess fatty infiltration of muscle, which manifests
as a reduced attenuation coefficient [5]. However, given that these scans are expensive, not readily
accessible in the outpatient or community setting, or well-suited for home use, there is a need for novel
means of measuring muscle health for both clinical and research purposes.

Ultrasound provides a rapid, non-invasive, portable and inexpensive means of evaluating muscle.
Although new approaches, including shear wave elastography, are being investigated, measures
of muscle size and signal are traditionally used. Muscle size is often expressed as thickness or
cross-sectional area of the muscle, while signal is described in terms of echointensity (EI). As expected,
reduced muscle size at select sites has been linked to an overall reduction in muscle mass. Studied
primarily in disease states, elevated EI represents increased intramuscular fibrous composition and
generally correlates with worsening muscle health [6]. Other factors that can affect EI include
ultrasound system settings, aging, sex and level of conditioning, making its interpretation somewhat
challenging [7,8].

A number of recent studies have explored the role of quantitative muscle ultrasound (QMUS)
in the critically ill, but less is known about the role of muscle health in community-dwelling
elderly individuals [9,10]. An early study of 92 elderly Japanese patients demonstrated moderate
inverse correlations between EI and quadriceps strength among middle-aged and elderly individuals,
independent of age or muscle thickness [11]. More recently, Mirón Mombiela et al. examined EI as
biomarker of frailty in a study of patients aged 20 to 90 years [12]. The group found, similar to the
aforementioned study, moderate, inverse correlations between EI and quadriceps strength. Higher EI
values were also associated with greater frailty.

Electrical impedance myography (EIM) is another technology receiving recent attention for
measurement of muscle health. Differing EIM devices are available, but the basic principle is that
these systems measure the muscle impedance to flow of a painless, electrical current. Impedance is
not very high in healthy muscle but is known to increase in conditions that impact normal muscle
architecture [13]. Prior studies in amyotrophic lateral sclerosis (ALS) and Duchenne muscular
dystrophy (DMD) demonstrate the promise of this technique [14–16]. Unlike imaging studies, EIM can
be performed with little training. It is portable and hand-held devices are available. The equipment is
inexpensive; some consumer-marketed devices are available for less than US $100. These advantages
are appealing, but data on reliability, longitudinal change, correlation with established measures of
strength, and the impact of patient positioning, hydration and many other factors are lacking.

Given the need for improved muscle health data and the advantages of QMUS and EIM,
the current study was designed to investigate the feasibility of using both technologies in the
community-dwelling elderly. The aims of the current study were to determine the inter-rater reliability
and reproducibility of QMUS and EIM. In addition, we examined the correlations between QMUS,
EIM and currently accepted measures of physical strength, physical function, and muscle mass. The
findings demonstrate that both QMUS and EIM are reliable tools that correlate with functional and
DEXA measures.
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2. Materials and Methods

2.1. Research Cohort

The Duke Institutional Review Board approved the current study (Duke IRB Protocol 00076633).
Twenty-seven subjects were recruited through use of the Pepper Center (Duke IRB Protocol
00016209)/Duke Aging Center Subject Registry (Duke IRB Pro00005016) from January to December
2017. Subjects were recruited through letters sent to individuals that had previously consented to
being listed in the Duke Aging Center Subject Registry. Flyers were also posted at geriatric clinics and
in physical therapy clinics around campus. Interested subjects replied to the study coordinator to learn
more about the study before the informed consent process took place.

Inclusion criteria were age >65 years and the ability to provide informed consent. Those unable
to provide informed consent were excluded. Patients with known active malignancy, myositis, motor
neuron disease, inability to ambulate independently or taking daily steroids were also excluded as
these factors can affect muscle bulk rapidly.

Upon providing informed consent to participate in the study, subjects underwent testing
(estimated time involvement 3–4 h) over 1–2 site visits. All study activities were completed within a
7-day period. QMUS and EIM were performed on the same day for all patients studied.

2.2. Investigational Techniques

2.2.1. Quantitative Muscle Ultrasonography (QMUS)

QMUS of the right rectus femoris and vastus intermedius complex was performed at one-third
the distance between the patella and anterior superior iliac spine. The subject was positioned at rest
in the supine position with the knee in passive extension. Two independent examiners (LHW, PJZ)
each collected three separate images at this site. LHW is a neurologist with 14 years of experience in
neuromuscular ultrasound, while PJZ is an electrodiagnostic technician trained to perform muscle
ultrasound for the purpose of the current study. PJZ had 2 weeks of training prior to study initiation,
provided by LHW. The examiners were blinded to the results of each other’s imaging and other
study results.

A Esaote MyLabSIX Ultrasound system was used, equipped with a 6–18 MHz linear array probe.
Probe frequency was held at 6 MHz with constant gain, compression, and time gain compensation
settings. Depth was adjusted as needed to accommodate the size of the patient imaged. Ultrasound
data were digitally stored in the ultrasound system and processed off-line after each subject’s visit
was complete.

Both examiners performed off-line independent, analysis of images. Subcutaneous fat thickness
was calculated by measuring the distance from the skin surface to the superficial fascia of the muscles
using on-screen calipers. Thickness of the rectus femoris and vastus intermedius was then measured
in a similar manner using the femoral border and muscle fascia as landmarks. EI was measured by
exporting the still images to Adobe Photoshop (Adobe Systems Incorporated, San Jose, CA, USA) for
gray scale analysis scoring. The gray scale ranges from 0 to 255 (0 = black, 255 = white). A region of
interest (ROI) was drawn as large as possible for each muscle, making effort to exclude fascial borders,
bone and any artifact present in the image. As each examiner generated three measurements for each
parameter recorded, the mean was calculated for thickness, while the mean, standard deviation, and
median were calculated for gray scale scoring.
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2.2.2. Electrical Impedance Myography (EIM)—Standard Equipment (sEIM)

sEIM was performed over the right rectus femoris/vastus intermedius complex, as outlined in the
QMUS section. sEIM was conducted with a device (SFB7 Impedimed, Inc., Pinkenba, Australia)
previously used in the assessment of neuromuscular disease. The device provides a painless,
surface alternating current over muscle with four adhesive electrodes placed across the muscle for
recording. Measurements were taken over the muscles’ axial plane, which is the accepted standard.
Three measures each of resistance (R) and reactance (Xc) and phase (θ) were recorded for each muscle
at 50 kHz and 200 kHz then averaged for the mean value of each. The subjects had sEIM performed by
two independent examiners (LHW, PJZ), creating two complete sets of measures. Neither examiner
had experience with this device prior to the current study and were self-trained using the company
provided instructional materials. The examiners were blinded to the results of each other’s testing and
other study results.

2.2.3. Electrical Impedance Myography (hEIM)-Handheld Device

A handheld, portable, commercially available fitness tracker device was used (Chisel, Skulpt, Inc.,
San Franscisco, CA, USA). This smart-phone sized device uses the same methods as previously
described for sEIM but has incorporated fixed electrodes and provides users with both a body fat
measurement for each muscle assessed, as well as a Muscle Quality (MQ) score derived from raw EIM
data. The frequencies used with the handheld system are proprietary and cannot be selected or altered
by the user. MQ is derived from resistance and reactance measures, but the values are not available
on the commercial display. The MQ scale ranges from 0 to 100, with 100 being the best score possible.
The scoring system is as follows: 0–20 Needs Work, 20–40 Good, 60–80 Fit, and 80–100 Athletic.

The hEIM electrodes on the device were moistened with water and then placed over the right
rectus femoris/vastus intermedius complex for approximately 5 s, while measurements were made.
The subjects had three hEIM measurements performed by two independent clinicians (LHW, PJZ).
Neither examiner had experience with this device prior to the current study and were self-trained
using the company provided instructional materials. The examiners were blinded to the results of each
other’s testing and other study results.

2.2.4. Standard Clinical Measures

Age, sex, height, and weight were recorded for each subject on the day of their first study visit.

2.2.5. Lower Extremity Strength and Physical Function Testing

Quantitative testing of lower extremity strength was performed by personnel at the Duke Sports
Science Institute’s Michael W. Krzyzewski Human Performance Lab, under the direction of authors
(AMP, TCS, MSF, CMK). Personnel were blinded to other study results.

An isokinetic dynamometer (Biodex System 3 Multi-Joint Testing and Rehabilitation System,
White Plains, NY, USA) was used to measure leg strength and data were assessed using the system’s
proprietary software. The test protocol was maintained for all subjects as follows: concentric (CON)
at 180◦/s and isometric (ISO) at 0◦/s at a ~60◦ knee angle. Subjects were placed in a comfortable,
seated position on the Biodex System 3 chair and secured using thigh, pelvic and torso straps in order
to minimize accessory body movements and isolate performance at the knee. The lateral femoral
epicondyle was used as the bony landmark for aligning the axis of rotation of the knee joint with
the axis of rotation of the dynamometer axis. Subjects were provided a warm-up session of three
repetitions at 50% of maximum effort and three repetitions at 100% of maximum effort for both the ISO
and CON tests. A one-minute rest period was provided prior to the actual testing and between the
two different test modes (ISO and CON). Subjects were instructed to give maximum effort throughout
the entire test. For the CON test, five maximal quadriceps contractions at 180◦/s were performed.
For the ISO test, the leg was flexed to 60◦. Subjects completed five repetitions (5-s hold for each rep)
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with 10 s of rest between repetitions. The Timed Up and Go test (TUG) was included as a standardized
and validated physical function task measure in older adults. The test measures the time taken to arise
from a chair, walk three meters, turn around, walk back to the chair, and sit down.

2.2.6. Imaging Studies

Whole-body dual energy X-ray absorptiometry (DEXA) was performed on all subjects and
considered to be the gold standard for muscle mass and fat calculations of the proximal right lower
extremity (thigh). Staff radiologists blinded to other study results interpreted the DEXA scans.

2.3. Data Analysis

Study data were collected and managed using REDCap electronic data capture tools hosted at
Duke University. REDCap (Research Electronic Data Capture) is a secure, web-based application
designed to support data capture for research studies, providing (1) an intuitive interface for validated
data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export
procedures for seamless data downloads to common statistical packages; and (4) procedures for
importing data from external sources.

QMUS and EIM measures were analyzed for inter-rater reliability as measured by the InterClass
correlation. Intra-rater reliability was also assessed. For QMUS, muscle thickness, subcutaneous fat
thickness and muscle EI were examined for correlation with patient demographics, DEXA measures of
muscle mass, and the results of isokinetic and isometric testing. For sEIM, the impedance measures
were analyzed for correlation with the same set of clinical measures. For the hEIM, the correlation
between clinical measures and both the MQ score and muscle fat percentage were assessed.

Statistical significance was set at p ≤ 0.05, while a trend is defined as p = 0.051–0.10.

3. Results

Twenty-seven volunteers were recruited and enrolled for the study. No participants were excluded
upon contact with the study coordinator. The cohort was 70% male with mean age of 72.6 years.
More detailed demographics and details on the absolute QMUS values are shown in Table 1. For each
subject, all testing was completed within a 7-day window. QMUS and EIM were always performed on
the same day and examiner 1 and 2’s measurements were separated by a period of at least 15 min.

Table 1. Subject demographics and group quantitative muscle ultrasound (QMUS) results.

Male/Female 19 (70%)/8 (30%)
Age (years) 72.6 ± 5 (range 65–82 years)
Height (cm) 172.2 ± 11 (range 152–200 cm)
Weight (kg) 83.3 kg ± 19 (range 52–131 kg)
BMI (kg/m2) 28.1

Ultrasound Measurements

Fat thickness (mm) 8.8 ± 7 (range 0.6–23.5)
RF thickness (mm) 13.7 ± 6 (range 1.2–23.5)
VI thickness (mm) 13.2 ± 6 (range 0.9–22.7)
Echointensity RF 94.16 ± 20 (range 68.8–167.5)

VI 62.6 ± 32 (range 10.3–121.2)

3.1. Intra- and Inter-Rater Reliability

Intra-and inter-rater reliability data for all investigational techniques are summarized in Table 2.
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Table 2. Intra- and inter-rater reliability.

Test Intra-Rater Inter-Rater

Examiner 1 Examiner 2

QMUS

SQ thickness 0.98 * 0.99 * 0.99 *
RF thickness 0.98 * 0.98 * 0.98 *
VI thickness 0.98 * 0.99 * 0.97 *

RF echointensity 0.89 * 0.87 * 0.94 *
VI echointensity 0.93 * 0.93 * 0.96 **

sEIM
50 kHz R 1.0 * 1.0 * 1.0 *
50 kHz Xc 1.0 * 1.0 * 0.99 *
50 kHz θ 1.0 * 0.99 * 0.99 *

200 kHz R 1.0 * 1.0 * 1.0 *
200 kHz Xc 1.0 * 0.99 * 0.99 *
200 kHz θ 0.97 * 0.99 * 0.98 *

hEIM
Fat % 0.99 * 0.99 * 0.98 *

Muscle Quality 0.99 * 0.99 * 0.98 *

hEIM: handheld electrical impedance myography; Hz: hertz; QMUS: quantitative muscle ultrasound; R: resistance;
RF: rectus femoris; sEIM: standard electrical impedance myography; SQ: subcutaneous tissue; VI: vastus intermedius;
Xc: reactance; θ = phase; *: p < 0.0001; **: p = 0.005.

3.1.1. QMUS

Intra-rater reliability for subcutaneous fat thickness was excellent (r = 0.98, p < 0.0001 for examiner
1 and r = 0.99, p < 0.0001 for examiner 2). Rectus femoris thickness reliability was high for both
examiners (r = 0.98, p < 0.0001). Vastus intermedius thickness had good agreement (r = 0.98, p < 0.0001
for examiner 1 and r = 0.99, p < 0.0001 for examiner 2). Intra-rater reliability for rectus femoris
echointensity was high for both examiners (r = 0.89, p < 0.0001 for examiner 1 and r = 0.87, p < 0.0001
for examiner 2). For vastus intermedius echointensity, intra-rater agreement was similar (r = 0.93,
p < 0.0001 for examiner 1 and r = 0.93, p < 0.0001 for examiner 2).

Inter-rater reliability for subcutaneous fat thickness was excellent (r = 0.99, p < 0.0001). Rectus
femoris and vastus intermedius thickness demonstrated similar results (r = 0.98, p < 0.0001 and r = 0.97,
p < 0.0001, respectively). Unexpectedly, mean muscle echointensity measures for vastus intermedius
had excellent agreement (r = 0.96, p = 0.005), as did rectus femoris (r = 0.94, p < 0.0001).

No significant differences between examiners were found for any QMUS parameter.

3.1.2. sEIM

Intra-rater reliability measures were extremely high for 50 kHz, which was not unexpected as all
measures occurred within a one-second-measurement period that required no movement of electrodes.
Examiner 1 performed well for R, Xc and θ. (r = 1.0, p < 0.0001). For examiner 2, R and Xc had
extraordinary reliability (r = 1.0, p < 0.0001), with θ performing only slightly worse (r = 0.99, p < 0.0001).
Examiner 1 intra-rater reliability at 200 kHz was the same for R and Xc (r = 1.0, p < 0.0001). There was
slightly lower agreement for θ (r = 0.97, p < 0.0001) that appeared to be secondary to a single outlying
value related to patient movement. For examiner 2, reliability was also high for R (r = 1.0, p < 0.0001),
Xc (r = 0.99, p < 0.0001) and θ (r = 0.99, p < 0.0001).

Inter-rater measurements were separated by several minutes, but performed well. The 50-kHz
sEIM had excellent inter-rater reliability for R (r = 1.0, p < 0.0001), Xc (r = 0.99, p < 0.0001) and θ

(r = 0.99, p < 0.0001). For 200 Hz, measures were similar for R (r = 1.0, p < 0.0001), Xc (r = 0.99, p <
0.0001) and θ (r = 0.98, p < 0.0001). Please note that a single data point from subject 1, examiner 1 200
kHz Xc was excluded due to a data entry error and concerns over accuracy.
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No significant differences were found between examiners for any sEIM parameter at either 50 or
200 kHz.

3.1.3. hEIM

hEIM performed well on intra-rater reliability measures. Examiner 1 performed well on muscle
quality (r = 0.99, p < 0.0001) and muscle fat % (r = 0.99, p < 0.0001). Examiner 2 did just as well for
muscle quality (r = 0.99, p < 0.0001) and muscle fat % (r = 0.99, p < 0.0001). Inter-rater reliability for
muscle quality was excellent (r = 0.98, p < 0.0001), as was muscle fat % (r = 0.98, p < 0.0001). It is
not surprising that the reliability was essentially identical for the two measures, given that they are
inter-related and reported simultaneously. No significant differences were found between examiners
for hEIM-measured muscle quality or muscle fat %.

3.2. Correlations

Detailed information on all correlations between investigational measures can be found in
Tables 3 and 4.

Table 3. Correlations between test results and functional measures.

Test
Isometric Normalized

Peak Torque
Isokinetic Normalized

Peak Torque
Timed Up and Go

(TUG)

QMUS
SQ thickness −0.56, p = 0.002 −0.50, p = 0.08 —
RF thickness — — −0.37, p = 0.06
VI thickness — — —

RF echointensity −0.48, p = 0.01 — —
VI echointensity — — —

sEIM
50 kHz R −0.46, p = 0.016 — —
50 kHz Xc — — —
50 kHz θ −0.45, p = 0.02 — 0.35, p = 0.07

200 kHz R −0.57, p = 0.01 −0.53, p = 0.01 0.45, p = 0.04
200 kHz Xc — — —
200 kHz θ −0.54, p = 0.01 −0.51, p = 0.02 0.49, p = 0.02

50/200 kHz θ Ratio — — —
200/50 kHz Phase Ratio 0.50, p = 0.01 0.44, p = 0.027 —

hEIM
Fat % −0.49, p = 0.009 — —

Muscle Quality — — —

DEXA
Thigh muscle mass — — —

Thigh fat mass −0.52, p = 0.005 −0.39, p = 0.04 —

hEIM: handheld electrical impedance myography; Hz: hertz; QMUS: quantitative muscle ultrasound; R: resistance;
RF: rectus femoris; sEIM: standard electrical impedance myography; SQ: subcutaneous tissue; VI: vastus intermedius;
Xc: reactance; θ: phase; —: no significant correlations observed.
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Table 4. Correlations between investigational tests and DEXA results.

Test
DEXA-Measured Right Thigh

Fat Mass
DEXA-Measured Right Thigh

Muscle Mass

QMUS
SQ thickness 0.81, p < 0.0001 —
RF thickness — 0.53, p = 0.0045
VI thickness — 0.54, p = 0.004

RF echointensity 0.35, p = 0.07 −0.33, p = 0.09
VI echointensity — −0.52, p = 0.006

sEIM
50 kHz R 0.65, p = 0.0003 —
50 kHz Xc — —
50 kHz θ 0.57, p = 0.002 −0.37, p = 0.06

200 kHz R 0.70, p < 0.0001 −0.26, p = 0.06
200 kHz Xc — −0.46, p = 0.016
200 kHz θ 0.72, p < 0.001 −0.34, p = 0.09

50/200 kHz θ Ratio — —
200/50 kHz θ Ratio −0.41, p = 0.041 —

hEIM
Fat % 0.74, p < 0.0001 −0.38, p = 0.0492

Muscle Quality −0.72, p < 0.0001 —

hEIM: handheld electrical impedance myography; Hz: hertz; QMUS: quantitative muscle ultrasound; R: resistance;
RF: rectus femoris; sEIM: standard electrical impedance myography; SQ: subcutaneous tissue; VI: vastus intermedius;
Xc: capacitance; θ; phase; —: no significant correlations observed.

3.2.1. QMUS

Rectus femoris and vastus intermedius thickness did not correlate with isokinetic normalized
peak torque. However, there was a negative correlation with subcutaneous fat thickness (r = −0.50,
p = 0.008). The same pattern was evident for isometric normalized peak torque, with an inverse
correlation present for subcutaneous fat thickness (r = −0.56, p = 0.002). TUG time trended toward
a correlation with rectus femoris thickness (r = −0.37, p = 0.06), but there were no correlations with
vastus intermedius or subcutaneous fat thickness.

Rectus femoris thickness correlated with DEXA measured right thigh muscle mass (r = 0.53,
p = 0.0045), as did vastus intermedius thickness (r = 0.54, p = 0.004). There was no correlation observed
with subcutaneous fat thickness. For DEXA measured right thigh fat mass, there was a strong
correlation with subcutaneous fat thickness (r = 0.81, p < 0.0001). There were no correlations between
DEXA measured right thigh fat mass and muscle thickness.

Muscle echointensity measures were also analyzed. Rectus femoris echointensity did not correlate
with isokinetic normalized peak torque or TUG time, but did inversely correlate with isometric
normalized peak torque (r = −0.48, p = 0.01). Vastus intermedius echointensity did not correlate with
isokinetic normalized peak torque, isometric peak torque or TUG time. There was a trend between
rectus femoris echointensity and DEXA-measured fat mass of the right leg (r = 0.35, p = 0.07) that
was not seen for vastus intermedius. Similarly, a trend toward an inverse correlation between rectus
femoris echointensity and DEXA-measured muscle mass of the right thigh was present (r = −0.33,
p = 0.09). In addition, there was an inverse correlation between vastus intermedius echointensity and
DEXA-measured muscle mass of the right thigh (r = −0.52, p = 0.006)
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3.2.2. sEIM

At 50 kHz, moderate negative correlations were noted between isometric normalized peak
torque of knee extension and R (r = −0.46, p = 0.016) and phase (r = −0.45, p = 0.02), but not for Xc.
No correlations were observed between the 50 kHz measures and isokinetic normalized peak torque of
knee extension. No significant correlations were found between the 50 kHz measures and TUG time,
although a trend was seen for θ (r = 0.35, p = 0.07).

For DEXA measured right leg muscle mass and 50 kHz measures, there was a trend toward a
negative correlation with θ (r = −0.37, p = 0.06), but not for R or Xc. For right leg fat mass, there were
correlations with R (r = 0.65, p = 0.0003) and θ (r = 0.57, p = 0.002), but not Xc.

At 200 kHz, negative correlations were again noted between isometric normalized peak torque
of knee extension and R (r=−0.57, p = 0.01), as well as θ (r = −0.54, p = 0.01), but not Xc. There were
also negative correlations with isokinetic normalized peak torque of knee extension and R (r = −0.53,
p = 0.01), as well as θ (r = −0.51, p = 0.02). There was no correlation between Xc and isokinetic
normalized peak torque of the anterior quadriceps. For TUG time, there was a positive correlation
with R (r = 0.45, p = 0.04) and θ (r = 0.49, p = 0.02), but not Xc.

For DEXA measured right leg muscle mass and 200 kHz measures, there was a moderate negative
correlation with Xc (r = −0.46, p = 0.016). There was a trend toward a negative correlation with R
(r = −0.26, p = 0.06) and θ (r = −0.34, p = 0.09). For right leg fat mass, there were correlations with R
(r = 0.70, p < 0.0001) and θ (r = 0.72, p < 0.001), but not Xc.

Use of the 50/200 kHz phase ratio negated all correlations, while a 200/50 kHz θ ratio gave nearly
identical results to the 50 and 200 kHz measures for correlation with functional testing (Table 3) but
performed worse for correlation with DEXA-estimated thigh fat and muscle mass.

Based upon these observations, the 200 kHz setting correlated best with measures of physical
function and body composition.

3.2.3. hEIM

There was no correlation between isokinetic normalized peak torque of the quadriceps and either
MQ or muscle fat %. For isometric normalized peak torque, there was an inverse correlation with
muscle fat % (r = −0.49, p = 0.009). TUG time did not correlate with either parameter.

MQ did not correlate with DEXA-measured muscle mass of the right thigh but had a strong
inverse correlation with fat mass (r = −0.72, p < 0.0001). Muscle fat % had a strong correlation with
DEXA-measured fat mass of the thigh (r = 0.74, p < 0.0001) and a weaker inverse correlation with
muscle mass (r = −0.38, p = 0.0492).

3.2.4. DEXA Correlation with Strength and Functional Measures

DEXA-measured muscle mass did not correlate with isometric normalized peak torque, isokinetic
normalized peak torque or TUG time. DEXA-measured thigh fat mass had moderate, negative
correlations with both isometric (r = −0.52, p = 0.005) and isokinetic (r = −0.39, p = 0.04) normalized
peak torque, but not TUG time.

Of little surprise, isometric and isokinetic normalized peak torque correlated with TUG time
(r = −0.61, p = 0.001; r = −0.37, p = 0.01).

4. Discussion

In this pilot study, we aimed to determine if QMUS, sEIM or hEIM would be feasible tools for
assessing muscle health and function in older adults. Validating each of these techniques first required
an assessment of intra- and inter-rater reliability, followed by analysis of correlations with accepted
measures of muscle mass, strength, and physical function. The results show that each method was
reliable within and between examiners after minimal training and correlated with both DEXA and
functional measures. Our study was unique in that it examined intra- and inter-rater agreement
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and included a mixed population of community dwelling older adults. The population consisted of
both men and women; those with chronic medical conditions were not excluded. In the following
sections, the results of each investigational technique are analyzed separately and compared with
prior literature.

4.1. QMUS

The QMUS portion of our study was unique in that it examined intra- and inter-rater agreement
in a mixed population of community dwelling older adults. Subcutaneous fat thickness was also
measured, which has not been a focus of prior publications. Additionally, our study compared QMUS
results to standard physical rehabilitation-administered strength testing, functional task measures and
DEXA scans.

The intra-rater and inter-rater reliability in the current study were excellent for all tissue thickness
measures (0.97–0.99). These are very similar to a recent study examining reliability for rectus femoris
measurements [17]. Multiple other publications have reported similar results for anterior thigh
imaging [18–21]. The intra- and inter-rater agreement for EI in the current study (0.87–0.96) aligned
with previous publications. For example, Ishida et al. found an inter-rater reliability of 0.96 for EI
of the rectus femoris, while we found a value of 0.94 [17]. Other recent studies have found similar
values. These findings provide reassurance that QMUS measures are accurate and repeatable between
examinations, as long as the imaging is performed according to a standardized protocol.

In comparing the current QMUS with prior publications, our findings align well with the
previously mentioned Fukumoto study of 92 elderly women in regards to patient age, muscle thickness,
and EI [11]. This is encouraging when considering the possibility of generalizing results, as the
two studies were performed in different patient populations and with different ultrasound systems.
The correlations noted between QMUS parameters and strength measurements are also similar.

Lopez et al. examined the relationship between quadriceps echointensity and functional measures
in 50 healthy, elderly men [22]. The quadriceps were considered as a group for the purpose of analyzing
EI and the mean value was 69.78 ± 11.4, different than seen in the current study (94.16 ± 20 for rectus
femoris and 62.6 ± 32 for vastus intermedius). This may reflect the inclusion of only healthy patients,
a younger population, lower BMI, the averaging of all quadriceps musculature in calculating the EI
and differences in ultrasound systems. Despite the differences in absolute values, the authors found
similar, moderate inverse correlations between EI and strength [20].

Similar to other studies [12,22,23], we found that EI correlated better with strength measures than
did muscle thickness. In their discussion, Lopez et al. note that the presence of adipose tissue might
be more relevant to age-related reductions in strength than the loss of muscle mass alone. Further
supporting this hypothesis is our finding that subcutaneous fat thickness had moderate, inverse
correlations with muscle strength (r = −0.50 to −0.56). This QMUS finding is felt to be accurate, given
the strong correlation (r = 0.81) with the gold standard DEXA measurement of right thigh fat mass.
As QMUS measured subcutaneous fat thickness is much more easily obtained than DEXA measures,
QMUS may provide an excellent clinical and research tool for monitoring body fat composition.

4.2. sEIM

sEIM performed extremely well in parameters of intra- and inter-rater reliability (range 0.97–1.0).
This was not unexpected given the short interval between trials, the easily accessible muscle chosen
for analysis and the standardized protocol. Over the years, different sEIM devices have been assessed,
some with fixed electrodes and some using the disposable electrode method described here. A fixed
electrode array would be expected to reduce error and improve results.

Both 50 and 200 kHz frequencies were tested in the current study. Most early work focused
on use of the 50 kHz frequency in sarcopenia [13]. Aaron et al. 2006 found aging to be associated
with reductions in muscle impedance, specifically, the 50-kHz phase, in a cross-sectional study of
100 people [24]. This was most pronounced in men and those over age 60, but only 4 people older than
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75 years were included in the study. A follow-up study demonstrated lower 50 kHz reactance, not
phase, with aging. Again, men seemed to suffer more decline than women [25].

In our study, moderate, inverse correlations were found between isometric normalized peak
torque and both resistance and phase at 50 and 200 kHz (Table 3). The relationship was somewhat
stronger for 200 kHz measures, which also displayed similar correlations with normalized isokinetic
peak torque. Only the 200 kHz measures had a moderate correlation with TUG time, although a
weaker trend was observed for 50 kHz phase.

Good correlations were found between both 50 and 200 kHz resistance and phase with DEXA
measured fat mass (Table 4). Again, 200 kHz measures performed better. There were trends toward
correlation with muscle mass, but only 200 kHz fat mass reached statistical significance.

4.3. hEIM

To the best of our knowledge, there is only one other published study on the direct-to-consumer
hEIM device used here [26]. The purpose of testing the device was to determine if it could be deployed
in homes and possibly used by patients and research subjects for longitudinal monitoring of muscle
health. No modifications were made to the system and there were no attempts to extract and analyze
raw data. Intra-and inter-rater reliability was excellent (0.98–0.99) for muscle quality and % fat as
measured by the device. This indicates that with minimal training, the measures are reliable for use in
an outpatient clinical setting, warranting larger trials.

hEIM % fat had a moderate inverse correlation with isometric normalized peak torque, but
muscle quality’s correlation with this measure did not reach clinical significance. There was a strong
correlation between hEIM measured % fat and DEXA measured right thigh fat mass (0.74) and a
weaker correlation with the TUG time (−0.38). Again, this suggests that increased body and muscle
fat have a more profound negative impact on function than muscle mass alone.

The findings here are similar to that found by McLester et al., who studied a population of healthy
young adults (mean age 24–25 years). Their study found high agreement between examiners and also
found hEIM to be a viable alternative for measuring body fat % [24].

4.4. Study Limitations

The current study is not without limitations and poses new questions. Methodologically, the
frequencies used by the hEIM were not available, so a direct comparison between the sEIM and
hEIM devices could not be performed. This pilot study had a small sample size (n = 27), but a larger
cohort would be more likely to strengthen the correlations and trends seen here rather than weaken
them. Using multiple muscles, as opposed to a single muscle may alter observed correlations as well.
In addition, the study was not powered to detect differences between men and women, which may
have been missed in this group. Furthermore, the extremely high reliability seen between examiners is
likely related to the strict training provided and the fact that all investigative measures were performed
on the same day.

Additional studies are needed to determine the reliability of electrical impedance myography
measures over multiple visits, although data by Geisbush et al. suggest high reliability when electrical
impedance measurements are separated by 3–7 days [27]. Muscle ultrasound has also demonstrated
high reliability when performed on separate days [28]. The effects of hydration, changes in skin
impedance and activity prior to testing may affect reliability and should be addressed in future projects.
As a final note, the hEIM device was not deployed into subjects’ homes to see if they were able to use
the device with ease. Future studies will require a lapse of days to weeks prior to determining the
real-world reliability of QMUS, sEIM, and hEIM.

5. Conclusions

QMUS, sEIM and hEIM all demonstrated excellent intra- and inter-rater reliability in a controlled,
same-day testing protocol. Furthermore, multiple correlations with measures of muscle strength and
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body composition were noted for each method. Of particular interest is the finding that in older adults,
the quality of muscle (i.e., lower % muscle fat) had stronger correlations with strength and function
than muscle mass alone. This was true for QMUS, sEIM, and hEIM parameters. DEXA measures of
lower extremity fat and muscle mass did not outperform ultrasound or EIM in this regard, suggesting
that point-of-care, non-radiating inexpensive technologies may one day replace it as the gold standard.

The current findings require replication and further analysis in larger studies but suggest that
interventions to reduce body fat may improve the health of elderly individuals.
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Abstract: The term frailty is being increasingly used by clinicians, however there is no strict consensus
on the best screening method. The expectation in England is that all older patients should have the
Clinical Frailty Scale (CFS) completed on admission. This will frequently rely on junior medical
staff and nurses, raising the question as to whether there is consistency. We asked 124 members
of a multidisciplinary team (consultants, junior doctors, nurses, and allied health professionals;
physiotherapists, occupational therapists, dietitians, speech and language therapists) to complete the
CFS for seven case scenarios. The majority of the participants, 91/124 (72%), were trainee medical
staff, 16 were senior medical staff, 12 were allied health professions, and 6 were nurses. There was
broad agreement both between the professions and within the professions, with median CFS scores
varying by a maximum of only one point, except in case scenario G, where there was a two-point
difference between the most junior trainees (FY1) and the nursing staff. No difference (using the
Mann–Whitney U test) was found between the different staff groups, with the median scores and
range of scores being similar. This study has confirmed there is agreement between different staff
members when calculating the CFS with no specific preceding training.

Keywords: frailty; clinical frailty score

1. Introduction

Frailty can be described as a clinical state in which the ability of older people to cope with
every-day or acute stressors is compromised by increased vulnerability due to age-associated declines
in physiological reserve and function across multiple organ systems [1]. It is estimated that around
10% of people aged over 65 years are frail, which increases to 25–50% of those aged over 85 [2]. Frailty
can also be used to describe certain physical changes, such as muscle wasting and weakness, leading
to reduced walking ability. The identification of these patients allows us to start a care pathway to
address the issues contributing to frailty and avoid adverse outcomes.

All older people admitted to hospital should undergo a comprehensive geriatric assessment
(CGA). It is recommended that this should commence on the day of admission [3]. An assessment of
frailty is one component of the CGA, and similarly should be completed at the earliest opportunity.
Assessments of frailty (frailty scales) are numerous [4] and rely on the recall of information, either by
the patient or carer. The term frailty is being increasingly used by clinicians, however there is no strict
consensus on the most appropriate screening scale [4].

The Clinical Frailty Scale, first described by Rockwood et al. in 2005 [5], is a nine-point scale
where the assessor makes a judgement about the degree of a person’s frailty based upon clinical
assessment and has been adopted by the Acute Frailty Network in the UK. The advantage the CFS has
over other scales is that it offers a pictorial representation with a small description and is quick and
simple to administer.
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As the various frailty scores measure slightly different things, it is possible to score as severely
frail on one and moderately frail on another. It is therefore important that the same scale is used
throughout any one service.

The expectation in England is that all older patients should have the Clinical Frailty Scale
completed at the time of admission or soon after [6]. This will frequently rely on the junior trainee
medical staff and nurses. This raises the question as to whether there is consistency in completing
the assessments.

2. Methodology

The participants (consultants, junior doctors, nurses, and allied health professionals;
physiotherapists, occupational therapists, dietitians, speech and language therapists) were approached
on the ward and at time of clinical education sessions/conferences. A total of 124 people agreed to take
part (Table 1). They were provided with seven clinical case scenarios (Table 2) based on actual clinical
scenarios and asked to provide a frailty score by referring to the Clinical Frailty Scale (1–9) (Figure 1).
The results were completed anonymously; participants were requested to provide their profession and
grade where appropriate. The participants had no or limited experience using the CFS, nor was any
training provided on how to use it. The nurses and allied health professionals were of varying levels
of qualification, from newly qualified to senior staff.

Figure 1. The Clinical Frailty Scale (CFS) [5].
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Table 1. Description of staff groups and previous experience with the CFS.

Staff Grade Years Qualified Experience with CFS

FY1 Immediately post qualification None

SHO Second year post training (may be longer
depending on the individual) None

Registrar Min 4 years after undergraduate training A few may have used the CFS

Consultant At least nine years post graduate training
Depending on Specialty.

Geriatricians would have
experience other specialties not

Nursing/ AHP Mixed 1–20 No exposure to CFS

Table 2. Clinical case scenarios.

Case History

A.
84-year-old male. Admitted with a fall. Lives alone. Independent washing and dressing.
Uses a walking stick in the house, housebound. Problems with urinary incontinence and

wears pads. Has a BD care package when son away.

B.
81-year-old female. Walks with a Zimmer frame. Single level living. Undertakes a strip
wash. Needs help with dressing, cooking, cleaning, shopping. Housebound. Carers 4

times a day. Unable to manage finances.

C.

91-year-old male. Independent with transfers from bed to chair but help otherwise to
transfer chair to commode. Walks with a Zimmer frame but needs assistance. Help with
personal activities of daily living (ADLs) (washing, dressing, shaving). Continence is an

issue. Short term memory problems. Housebound. Unable to manage finances.

D. 74-year-old female. Working in an office, independent and self-caring. Drives a car. No
care issues.

E. 89-year-old female. Walks with a stick and uses a 4-wheel shopper. Beginning to struggle
with transfers (out of chair, off toilet) and lower half dressing. No package of care.

F.
84-year-old female. Recurrent falls and troubles with medication. Housebound, carers

three times a day. Continent. Help with cooking, shopping and dressing. Requires help
with medication. Cannot manage finances.

G. 82-year-old female. Falls, dementia. Independently mobile. Out shopping. Walks with a
stick. Independent with personal and extended ADLS.

3. Results

The majority of participants—91/124 (72%)—were trainee medical staff, 16 were senior medical
staff, 12 were allied health professions, and 6 were nurses (Figure 2).

There was broad agreement both between the professions and within the professions, with median
CFS scores varying by a maximum of only one point, except in case scenario G, where there was
a two-point difference between the most junior trainees (FY1) and the nursing staff (Figure 3). No
difference (using multiple Mann–Whitney U) was found between different staff groups (basis between
any two groups), with the median scores and range of scores all being very similar.
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Figure 2. Distribution of staff completing the study.

 
Figure 3. Chart to show the median CFS score calculated for each case scenario, divided by the member
of the multidisciplinary team completing the score.

4. Discussion

The severity of prior frailty at the time of admission is a prognostic indicator of outcome (length
of stay, institutionalisation, and mortality) from acute medical and surgical illness [7–10]. Holistic
medical management uses information from many sources, one of which is a frailty scale. For any tool
to be adopted into clinical practice, it needs to be simple and quick to use. The CFS meets both criteria
(Figure 1) and is used widely used in many geriatric services in England; however, the CFS, like any
other assessment tool, needs to be consistent in identifying and grading frailty between clinical staff
and between clinical services.

In a study conducted by a university-associated tertiary hospital in Melbourne, Australia, all
patients aged 65 and over admitted to the general medical unit during August and September 2013
had their baseline CFS score documented by a member of the treating medical team [11]. Despite
the lack of prior training for medical staff on the use of the CFS, increasing frailty was correlated
with functional decline and mortality, supporting the validity of the CFS as a frailty screening tool for
clinicians. This study, however, did not compare the scores between staff groups.
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In a retrospective note review by a medical student, a CFS was completed and then compared
to one completed by a nurse specialist during a comprehensive geriatric assessment. The agreement
between the two assessments, using Cohen’s Kappa, was 0.63 [12]. An ICU-based study compared
medical students with ICU doctors completing the CFS during patients’ stays and again found an
agreement of 0.64 [13]. Rolfson et al. found a good interrater reliability with the Edmonton Frailty
Scale completed by Geriatric specialist nurses [14].

In this study, the largest disagreement was with case scenario G, where there was a two-point
difference between the most junior trainees (FY1) and the nursing staff. This could be explained by the
fact the patient was independent with activities of daily living, but also suffering from falls, indicating
that she may need more help. Overall, there was broad agreement, and therefore the CFS can be
documented on patient admission and we can be reassured of the score’s consistency, despite it being
used by different staff groups. The routine identification of frailty is good practice, as the identification
of these patients allows us to start a care pathway to address the issues contributing to frailty and
avoid adverse outcomes.

5. Conclusions

This study has confirmed that there is agreement between different staffmembers when conducting
the CFS with no specific preceding training.
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Abstract: Background: Different scales are being used to measure frailty. This study examined the
convergent validity of the electronic Frailty Index (eFI) with the Clinical Frailty Scale (CFS). Method:

The cross-sectional study recruited patients from three regional community nursing teams in the
South East of England. The CFS was rated at recruitment, and the eFI was extracted from electronic
health records (EHRs). A McNemar test of paired data was used to compare discordant pairs between
the eFI and the CFS, and an exact McNemar Odds Ratio (OR) was calculated. Findings: Of 265 eligible
patients consented, 150 (57%) were female, with a mean age of 85.6 years (SD = 7.8), and 78% were 80
years and older. Using the CFS, 68% were estimated to be moderate to severely frail, compared to
91% using the eFI. The eFI recorded a greater degree of frailty than the CFS (OR = 5.43, 95%CI 3.05 to
10.40; p < 0.001). This increased to 7.8 times more likely in men, and 9.5 times in those aged over
80 years. Conclusions: This study found that the eFI overestimates the frailty status of community
dwelling older people. Overestimating frailty may impact on the demand of resources required for
further management and treatment of those identified as being frail.

Keywords: clinical Frailty Scale; electronic Frailty Index; community

1. Introduction

Frailty has been defined as a state of vulnerability to adverse outcomes, as a consequence of
cumulative decline in physiological systems and homeostatic reserve over the course of an individual’s
lifetime [1]. Frailty is a distinct syndrome independent of disease [2].

With populations worldwide ageing rapidly frailty is high on everyone’s agenda, although the
concept is well recognised, an international consensus to define frailty has yet to be reached [3]. In the
absence of such a gold standard, many tools have been developed [4]. A standard measurement tool
would provide a consistent recognition of frailty [5].

Due to age-related changes, frailty is diagnosed more often in older people [5]. Early identification
of frailty can decrease the burden of disease, maintain independence longer and improve quality of
life [6]. In response to this increasing evidence, NHS England published a new NHS long term plan [7]
which calls for more proactive approaches to targeting interventions appropriately whilst contractually
obliging General Practitioners (GPs) to identify patients over the age of 65 with moderate to severe
frailty [8]. One frailty measure, the electronic Frailty Index (eFI) can be calculated by GPs using existing
software and has become the GPs’ preferred frailty tool [9]. The Clinical Frailty Scale (CFS) is another

Geriatrics 2020, 5, 88; doi:10.3390/geriatrics5040088 www.mdpi.com/journal/geriatrics119
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validated measure of frailty based on clinical presentation. It is commonly used in clinical practice
to diagnose frailty due to its simplicity [10]. It is essential that frailty is reproducible across different
instruments used to identify it (convergent validity).

The study aimed to examine the convergent validity of the electronic Frailty Index (eFI) [11] with
the 9- point Clinical Frailty Scale (CFS) [12] on community dwelling older people admitted onto a
community nursing caseload.

2. Materials and Methods

2.1. Study Design

An observational design across three sites in the UK. The study was conducted in December 2018.
As data used were collected as part of routine care, the study was deemed a service evaluation and
was registered locally.

2.2. Participants

Community dwelling people (65 years or over) accepted on to three separate community nursing
caseloads during one week in December 2018 were eligible to participate. Selected community nursing
caseloads were determined by the following factors: geographical area, number of GP practices and
location; city, town or village. Participants excluded from the study were those aged below 65 years.

2.3. Measures

The eFI is a cumulative deficit model that calculates frailty by retrieving patient information
recorded from the electronic health record (EHR) [11]. It includes 36 deficit variables derived from
diseases, symptoms and clinical signs recorded on the EHR. It can be calculated automatically on the
EHR without the oversight of a clinician. Supplementary Table S1 shows the 36 deficits. It includes
physical limitations including requirement of care, activity, mobility and transfer problems. It divides
the total number of deficits present by the total possible creating a score between 0-1. The deficits
each have a binary score of 1 if present and 0 when absent. eFI = Sum of deficits/36 (total number of
deficits). The score is categorised accordingly into levels of severity, 0–0.12 = fit; >0.12–0.24 =mild
frailty; >0.24–0.36 =moderate frailty and above 0.36 = severely frail [11].

The nine category Clinical Frailty Scale (CFS), is a validated measure of frailty based on clinical
presentation. The assessor judges the level of frailty based on clinical findings and includes physical
disability, cognition and co morbidity. It scores between one (very fit) to nine (terminally ill with a
life expectancy of <6 months) [12]. Each point on the scale corresponds with a picture and written
description to assist the clinician to grade the frailty score, a score = or >5 is frail [13]. Supplementary
Figure S1 demonstrates the CFS.

2.4. Scoring Frailty

2.4.1. eFI

Trained senior community nurses extracted the participants personal demographic data from
community nursing teams’ EHR then accessed the participants eFI scores from the GP practice EHR.

2.4.2. CFS

An assessment of frailty using the CFS was completed in the participants’ home during routine
visits by community nurses within one week of their eFI screening. Training on how to complete the
CFS was delivered by the study team. Nurses using the CFS were blinded to the recorded eFI score
and classification. Participants were categorised as fit/mild or moderate/severely frail based on their
reported scores.
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The CFS and eFI were both dichotomised into two comparable scores of fit/mildly frail (CFS
very fit, to mildly frail; eFI fit, to mildly frail), and moderately/severely frail (CFS moderately frail to
terminally frail; eFI moderate to severely frail).

2.5. Statistical Analysis

Descriptive statistics were used to describe the population demographics and the distribution of
frailty. Both the eFI and CFS were categorised into fit/mild, and moderate/severe. Categorisation of
CFS followed the literature and 1–5 was compared to CFS 6–9, [14,15]; eFI was less common reported,
and we mapped across a consistent threshold for this tool.

The McNemar test was used to test the association between the rating of the two frailty instruments:
the eFI and the CFS [16]. The odds ratio (OR) and 95% confidence interval of over estimating frailty
was calculated using the discordant pairs (e.g., comparing those more frail in the eFI (but not the CFS),
was compared with those more frail in the CFS (but not the eFI)).

A subgroup analysis included patients aged over 80 years, as well as by gender. All analyses were
carried out using Stata version 15.0.

3. Results

A total of 365 patients were recorded on the caseload, of which 327 met the eligibility criteria,
62 were removed due to incomplete data. Of those included, 150 (57%) were female, with a mean age of
85.6 years (SD = 7.8), and 78% were 80 years and older. Frailty prevalence estimates of moderate/severe
were 91% (eFI), and 68% (CFS). (Table 1). There was a higher proportion of female patients in the
moderate/severely frail group, but similar proportions of men and women in the fit/mildly frail group.
Association between the frailty instruments was assessed by discordant pair analysis (Table 2).

Table 1. Demographic characteristics of the study population.

Category of Frailty eFI CFS

Fit/Mild Moderate/Severe Fit/Mild Moderate/Severe

Total patients 23 (9%) 242 (91%) 85 (32%) 180 (68%)

Age (mean) 80.7 86 84.8 85.95

Male 10 (43%) 105 (43%) 43 (51%) 72 (40%)

Female 13 (57%) 137 (57%) 42 (49%) 108 (60%)

Table 2. Association between the electronic Frailty Index (eFI) and the Clinical Frailty Scale (CFS).

CFS

eFI

Category of frailty Fit to Mild Moderate to Severe Total

Fit to Mild 9 14 23

Moderate to severe 76 166 242

Total 85 180 265

Looking at the discordant pairs there were 76 patients seen by a clinician and found to have
fit/mild frailty via the CFS but recorded moderate/severe frailty using the eFI, and inversely 14 patients
scored moderate/severe with the CFS but as fit/mildly frail with the eFI. There was very strong evidence
of an association of difference in the rate of discordant pairs (p < 0.001), and indication that the eFI is
recorded with a greater degree of frailty. A patient being scored as more severely frail using the eFI
compared to the CFS exhibited an OR = 5.43, (95%CI 3.05 to 10.40; p < 0.001).

Subgroup analysis estimated that this over scoring was more extreme in patients who were over
80 years old (p < 0.001), and in men (p < 0.001) (Table 3).
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Table 3. Subgroup of electronic Frailty Index (eFI) and the Clinical Frailty Scale (CFS) scores by age.

≤80 years CFS

eFI Mild/fit Moderate/severe Total

Mild/fit 4 (a) 8 (b) 12 (a + b)

Moderate/severe 19 (c) 39 (d) 58 (c + d)

total 23 (a + c) 47 (b + d) 70

>80 years CFS

eFI Mild/fit Moderate/severe Total

Mild/fit 5 (a) 6 (b) 11 (a + b)

Moderate/severe 57 (c) 127 (d) 184 (c + d)

total 62 (a + c) 133 (b + d) 195

4. Discussion

This study found no evidence of convergent validity and the findings suggest that the eFI
overestimates frailty among community dwelling older people. This overestimation increased for
people greater than 80 years and for men. These findings conflict with recent studies that support the
convergent validity of the two instruments [11,17] and endorse the eFI as a valid case finding tool to
identify moderate/severely frail patients who may benefit from targeted interventions [11,18,19].

One explanation for the heterogeneity between scores might be that the two frailty instruments
are underpinned by two very different theoretical frameworks. The CFS has been used widely (most
recently during the COVID-19 pandemic) and has clinical judgement and has good face validity, it
requires clinicians to undertake assessments of their patients’ comorbidities in real time [20]. Time to
complete the CFS assessment and staff training are two main factors that limit the use of the CFS in
practice [21]. In contrast the eFI is quick and requires minimal resources to complete; an accumulative
deficit tool can be generated automatically on the GP system [11]. Utilising GP records for collecting
patient data to assess frailty has been hailed as the gold standard [22]. The eFI is reliant upon clinicians
applying clinical judgement and recording patient data accurately, and poor recording on the EHR
can lead to absences of deficits or deficits can remain, even for temporary conditions [18]. Deficits no
longer relevant to the patient’s current health state can lead to the eFI score being a biased estimate,
potentially resulting in the reporting of the patient’s poorest estimate of frailty.

A second explanation for the divergent scores may be due to the population as housebound
populations are often frail [23] so the findings from this study may not be comparable to the other
studies that targeted total populations, their findings reported much lower levels of frailty [11].
Participants in the other studies that supported the convergent validity of the eFI and CFS were also
less frail and younger than this study population [11,17]. This could offer an explanation as to why
the scores were so different in that the eFI exhibited the worst status of the patient’s frailty and the
convergent validity of the eFI and CFS may only be true for a younger, fit/mildly frail population.
This study sample size and targeted population may limit the generalisability of the study findings.

5. Conclusions

The eFI has been recommended as a screening tool for frailty in primary care. This study suggests
that the CFS offers current utility and the eFI overestimates the degree of frailty among housebound,
older people, so use of the eFI may deplete health resources by directing services to people who do not
require them. Thus, CFS should be preferred over the eFI. We recommend replicating this study on a
larger scale to explore the above findings in more detail and to investigate the eFI as a case finding tool.

By having a greater understanding of frailty, clinicians can identify those at greatest risk of adverse
health outcomes. Assessing frailty in older people over 65 years is now mandated in primary care in
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England [8]. The eFI is a popular choice due to its accessibility and ease of use but it may overestimate
a patient’s true frailty status.
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Abstract: Primary care practices lack the time, expertise, and resources to perform traditional
comprehensive geriatric assessment. In particular, they need methods to improve their capacity to
identify and care for older adults with complex care needs, such as cognitive impairment. As the
US population ages, discovering strategies to address these complex care needs within primary care
are urgently needed. This article describes the development of an innovative, team-based model to
improve the diagnosis and care of older adults with cognitive impairment in primary care practices.
This model was developed through a mentoring process from a team with expertise in geriatrics
and quality improvement. Refinement of the existing assessment process performed during routine
care allowed patients with cognitive impairment to be identified. The practice team then used
a collaborative workflow to connect patients with appropriate community resources. Utilization of
these processes led to reduced referrals to the geriatrics specialty clinic, fewer patients presenting
in a crisis to the social worker, and greater collaboration and self-efficacy for care of those with
cognitive impairment within the practice. Although the model was initially developed to address
cognitive impairment, the impact has been applied more broadly to improve the care of older adults
with multimorbidity.

Keywords: geriatrics; collaborative practice; geriatric workforce enhancement program; primary care

1. Introduction

The limitations of primary care practices’ capacity to care for older adults have been underscored
by the Institute of Medicine, which recommended a workforce with enhanced geriatric competence
and reimbursement policies that would reward effective models of care for older adults [1].
Further, the World Health Organization has advocated for the development of age friendly primary
health centers accessible to older adults, employing healthcare workers well versed in geriatric
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syndromes and knowledgeable about community resources [2]. More recently, the Institute for
Healthcare Improvement (IHI) proposed that all care for older adults be age-friendly, which they
have defined as utilizing the 4Ms—What Matters, Medication, Mentation, and Mobility—to make the
complex care of older adults more manageable [3].

Diagnosing dementia presents challenges for primary care practices who lack the expertise, time,
and resources to perform traditional comprehensive geriatric assessment. Yet, primary care practices
are caring for an increasingly older and more complex older adult patient population. In particular,
20% of those older than 65 years have mild cognitive impairment and 14% over 70 years have dementia,
yet cognitive impairment is markedly underdiagnosed in primary care [4]. In its traditional form,
comprehensive geriatric assessment is an interprofessional and multidimensional process that utilizes
the expertise of nurses, physicians, social workers, and other health professionals to evaluate not only
physical illness, but also functional status and environmental and social issues, so as to create a plan to
optimize wellbeing [5]. Comprehensive geriatric assessment is the ideal process for the diagnosis and
care of patients with cognitive impairment. However, it is challenging for most busy primary care
practices that care for older people with multimorbidity to employ such a model.

A systematic review of the barriers primary care practices face when diagnosing and managing
patients with dementia found that the barriers could be grouped into patient factors, provider factors,
and system factors [6]. In particular, the studies found that primary care practices lacked essential
support services, including limited access to and knowledge of community resources, lack of access
to an interprofessional team to enhance management, and lack of caregiver education and support.
In addition, the research found that primary care practices lacked time and sufficient reimbursement to
adequately diagnose and manage patients with dementia, as well as a lack of training undermined
providers’ confidence in making the diagnosis and managing subsequent care. The patient factors
included stigma attached to receiving a diagnosis of dementia and delayed presentation of the patient
to primary care for memory complaints. This article will describe a process by which an exemplary
primary care practice developed an interprofessional and multidimensional process for the care of the
older adults with mentoring from a team of geriatric experts. In particular, the practice focused on
developing a method to more effectively identify and care for older adults with cognitive impairment.

2. Materials and Methods

The Duke Geriatric Workforce Enhancement Program (Duke-GWEP) was established to develop
a healthcare workforce that maximizes patient and family engagement and improves health outcomes for
older adults by integrating geriatrics with primary care [7]. To achieve this goal, we recruited primary care
practices, and worked with them to create interprofessional geriatric resource teams (GRT) that could serve
as a source of expertise in geriatrics and quality improvement (QI) within the practice. Each GRT was
unique to the practice, but contained diverse professionals working within the practice—i.e., physicians,
nurses, social worker, physician assistants, nurse practitioner, pharmacist, etc. We provided the GRTs
a curriculum focused on team building, geriatric knowledge and skills, QI methods, and access to expert
consultation and community resources using a hybrid learning model (Figure 1).

Previously, we found that before expecting teams to carry out QI projects, they need to establish
a foundation of interprofessional collaborative practice. Therefore, GRT training began with a workshop
on interprofessional collaborative practice, based on the Interprofessional Education Collaborative
four core competency domains of values and ethics, roles and responsibilities, communication,
and teamwork [8]. We emphasized the importance of engaging all team members in shared vision and
problem solving using flexible role definitions and encouraging all team members to work at the top of
their scope of practice.
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Figure 1. Geriatric Workforce Enhancement Program Primary Care Geriatric Resource Team Training:
a year-long commitment to educational programs and process improvement activities. Abbreviations:
ICT: Interagency Care Team; IPEC: Interprofessional Education Collaborative.

Throughout the academic year, we held monthly webinars that focused on three clinical priorities
specified by the GWEP funding—dementia, medication management, and care transitions—and
highlighted local community resources and agencies to help address these issues (Table 1). The webinars
were recorded and provided continuing education credit. The GRTs were assigned mentors from
the Duke-GWEP team who guided them in choosing QI topics prior to a QI workshop that was held
midway through the academic year. We encouraged practices to implement a practice improvement
project focused on one of the three priority topics. The QI workshop is based on the IHI model for
improvement [9]. We also provided data support and mentoring. We encouraged practices to hold
monthly GRT meetings with the GRT members, the Duke-GWEP mentors, and a data support specialist.
The data support specialist had expertise in public health research, health communication, project
management, IT/data management, and community engagement. At the end of the year all of the
GRTs gathered together to present their QI projects.

Table 1. Geriatric resource teams (GRT) webinar topics.

Title Objectives

Deprescribing

• Explain the process of deprescribing
• Assess a patient’s need for deprescribing
• List at least two services provided by Senior PharmAssist,

a community resource that provides financial assistance,
medication management, community referrals, and Medicare
insurance counseling

Improving
Care Transitions

• Define the core principles of high-quality transitions of care
• Describe a model for improving transitions in primary care practice
• Identify community resources to improve transitions of care

Improving Skilled
Nursing Facility (SNF)
to Home Care Transitions

• Define the core principles of high-quality transitions of care from
SNF to home

• Describe a process and model for improving SNF to home
transitions that engages teams from facility, health system,
community, and primary care practices

• Identify a role for options counselors in aiding the
transitions process
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Table 1. Cont.

Title Objectives

Dementia: Recognition
and Initial Assessment

• Describe the scope and impact of dementia
• Develop a strategy for improving case recognition of cognitive

impairment using questionnaires, structured assessments and
specialty referrals

• Communicate effectively with older adults and families with
suspected cognitive disorders

• Identify resources to help seniors and families cope with
cognitive problems

Living with Dementia:
Safety, Security,
and Staying at Home

• Describe the balance between autonomy and safety in caring for
people with dementia

• List methods for improving safe management of finances
and medications

• Develop a plan for maintaining home safety
• Implement measures to reduce falls among people with dementia

Medication Safety:
Preventing Adverse Drug
Events and Improving
Transition of Care

• Define and classify medication errors and preventable medication
related harms

• Identify medication related quality measures for various care
providers and settings

• Identify opportunities to engage community pharmacists in
healthcare improvement

• Explain the difference between medication therapy management
and medication management

• List at least 3 community resources for medication management

Accounting for Health
Literacy in Primary Care
of Older Adults

• Acknowledge that healthcare is complex and problems with
understanding and adherence are universal

• Describe the association of low health literacy with poor
health outcomes

• Identify strategies for enhancing communication in practice to
optimize a personal experience and outcomes

The Duke-GWEP also offered GRTs access to an Interagency Care Team (ICT): a team of geriatricians,
nurse practitioners, and community partners, including clinical pharmacists and social workers who
provided virtual consultations via the Electronic Health Record (EHR) for older adults with complex
care needs residing in the community. This Duke-GWEP-ICT contacted the patient and family member,
did a chart review, and met together to discuss the case and identify resources to help the patient
remain at home. A recommendation was subsequently made to the patient and family member and to
the providers at the practice.

3. Results

The Duke-GWEP recruited 13 practices in total over the three years, four in year 1, three in year 2,
and six in year 3. To illustrate how comprehensive geriatric assessment principles are implemented in
primary care, we present as a case one of the primary care practices from the first of three GRT cohorts.

Example GRT at the Duke Outpatient Clinic (DOC)

The DOC is the major internal medicine resident teaching clinic for Duke University Medical
Center, where the physician faculty and interprofessional staff recognized the challenge of caring for
older adults. The clinic serves a medically and socially complex group of 4500 patients, with an average
age of 62 years, many of whom are under- or uninsured. The clinic employs an interprofessional team
including a licensed clinical social worker who also functions as a behavioral health specialist, a Clinical
Pharmacist Practitioner, registered nurses, certified medical assistants (CMA), attending physicians,
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and more than 70 internal medicine residents. The DOC GRT members included the licensed clinical
social worker, behavioral health specialist, Clinical Pharmacist Practitioner, attending physician and
clinic medical director, and a registered nurse.

Prior to forming the GRT, there was neither a systematic approach to identify patients with cognitive
impairment nor a routine process to connect patients with dementia and their caregivers to needed
community resources. Barriers identified by clinic staff included a lack of expertise in the diagnosis and
management of patients with cognitive impairment and a lack of time. Consequently, the evaluation of
cognitive impairment often did not happen until a crisis occurred, and the default response was to refer
to the geriatric specialty clinic for comprehensive geriatric assessment. Timely access to this resource
was hampered by a wait time of several months to obtain an appointment, and the need to visit the
large medical center across town, which resulted in missed appointments. Because many patient
and family crises involved an immediate need for placement, this sometimes resulted in a hospital
admission for the patient.

During the workshops, the DOC team developed both a formal vision statement and QI aim.
Vision statement: “Partner with the Duke-GWEP to foster educational initiatives, interdisciplinary care
teams, and collaboration with community resources to improve the care of older adult patients and their
loved ones-with a specific focus on cognitive impairment.” QI project aim: “Develop and implement
an interdisciplinary approach to improve care of patients and families affected by cognitive impairment.”

After developing the vision and aim statements, the clinic’s first step was workflow development,
so as to screen for and diagnose cognitive impairment and clarify a process for caring for the patient
once cognitive impairment was recognized. The GRT met monthly with their interprofessional team
and Duke-GWEP mentors to systematically work through developing care processes to support the
workflow, identify gaps, and provide additional training. The initial screening was incorporated
into an ongoing project to screen for problems of social determinants of health. The team added
a question to the existing screening form—“In the last two months, have you or your family had
concerns about your memory or thinking?” In response to a positive answer, cognitive evaluation was
then initiated using the Mini-Cog [10] performed by the CMA or the Montreal Cognitive Assessment
tool (MoCA) [11] performed by the social worker, as well as for patients with concerns identified by the
medical team. As the project continued, requests for cognitive evaluation began to increase from once
every few months to a few times a week as providers became more aware of the clinical indicators of
cognitive impairment.

The GRT developed a second workflow to guide the next steps after cognitive impairment
was identified. The team obtained collateral history, performed further medical work up and treatment,
documented cognitive impairment on the problem list within the EHR, and then counselled the patient
and family on the diagnosis and treatment plan. An important aspect of the treatment plan was
linking the patient and their caregivers to the appropriate community resources such as caregiver
support programs. As cognitive impairment is now being identified earlier in the trajectory of illness,
and not necessarily in conjunction with a crisis, there has been a resultant dramatic decrease in both
requests for emergency placement for patients and referrals to the geriatric specialty clinic (Figure 2).
The clinic is now only referring their most complex patients who can be seen more promptly since the
less complex patients are managed within the primary care practice.

As part of their new process for screening, assessing, and providing care for patients with cognitive
impairment, the clinic created a patient list of those with identified cognitive impairment to ensure that
some of the most vulnerable patients received the services they needed. For example, they used that
list to take a more proactive role in reviewing the advance care planning (ACP) needs and prioritizing
these patients for ACP visits [12].

Although the model was developed to address cognitive impairment, the impact has been greater,
expanding to focus on older adults with multimorbidity. The model continues to evolve and grow as
other needs are uncovered. Beginning in quarter 3 of 2018, the team implemented an internal process for
interdisciplinary review of complex patients, using a population health approach in which patients were
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identified for review by the clinical social workers based on presence of dementia and multimorbidity.
The GRT modeled their processes after the Duke-GWEP’s ICT and received consultation from the
Duke-GWEP nurse practitioner who developed the ICT systems. Specifically, the clinical social worker
and clinical pharmacist practitioner completed a thorough review of issues regarding cognition,
medication access, medication management, disease management, advance care planning, social
determinants of health, labs, behavioral health/social isolation, personal/home safety, insurance/access
to care, and transitions of care. The review was documented in the EHR and reviewed with the entire
team including physicians and geriatrics consultants at monthly meetings.
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Figure 2. Number of referrals to the geriatric specialty clinic from the beginning of the project.
The orange dotted line indicates the median.

Case Studies

The following case studies serve to illustrate how developing a GRT in a primary care practice
enhances the capacity for conducting comprehensive geriatric assessment within primary care.

Case 1: An 88-year-old female with multiple medical problems, including recurrent GI bleeding,
COPD, glaucoma, cachexia, and osteoarthritis, was abruptly left without a caregiver when her son
unexpectedly died. She experienced worsening mental status and mood in the last year of her life,
including an episode of delirium. Prior to establishing the GRT, this type of patient would have
received a referral to the geriatrics clinic for comprehensive geriatric assessment. Instead, the primary
care practice was able to manage the patient’s complex needs without a geriatrics referral. The GRT’s
enhanced expertise in evaluation of her cognitive disturbance, enhanced teamwork processes,
and awareness of community resources led to a timely referral to adult protective services and
establishment of a new healthcare power of attorney (HCPOA) to replace her son who had recently died.
Soon after, the patient experienced a serious health crisis. Her HCPOA was able to advocate effectively
due to the work that had been done, and the patient was transferred to an inpatient hospice, where she
died while receiving comfort care, in accordance with her wishes.

Case 2: At an acute care visit, a 63-year-old patient complained of word-finding and trouble
remembering her medications. Prior to forming a GRT, the provider would have noted the concerns
and advised that the patient follow-up with her primary care provider (PCP), and if the complaint
persisted, a referral to the geriatrics specialty clinic would have occurred. Instead, the provider referred
the patient to the GRT social worker, who was already embedded in the clinic, and able to administer
the MoCA. The patient’s score was 22 out of 30; however, most of the points missed were in executive
function, not memory or attention. So, the social worker, recognizing that depression can present
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atypically in older adults, administered a depression screen. The patient tearfully reported that her
mother had died 3 years ago last week, and admitted that she has not slept well since her mother
passed away, getting on average about 3 h of sleep a night. The PHQ-9 results were 19 out of 26,
and after declining counseling, the patient accepted pharmacotherapy for her depression. Even though
the primary diagnosis was depression, not dementia, the presence of the GRT and related protocols for
cognitive impairment improved teamwork and access to staffwith geriatrics expertise that, in turn,
supported the diagnosis and treatment of depression which had previously been undetected.

4. Discussion

The barriers to the diagnosis of dementia in primary care are myriad and include provider
factors, patient factors, and system factors. The GRT effectively addressed most of these barriers.
Specifically, the practice was provided with training and mentorship to increase the knowledge of the
providers in the identification, evaluation and management of cognitive impairment. In addition, much
attention was given to linking patients and their families to community resources to support them in
their homes. Further, patients were universally screened for memory concerns, addressing the barrier
of delayed presentation. The time constraints and reimbursement issues remain challenging [13],
but the team is better positioned to utilize all members of the interprofessional team to address some
of these barriers. The GRT example and case studies illustrate effective collaborative care for patients
with complex care needs, including dementia, in primary care. The members of the GRT engaged in
shared problem solving; rather than a workflow that relied on one profession to identify and care for
the older adult, flexible role definitions were developed that allow each profession to work at the top
of their scope of practice (Figure 3).
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Figure 3. Redefining Roles and Workflow in Geriatric Primary Care before and after the establishment
of a GRT.

Although not all of the team members received GRT training, the effects spread to all team members.
As a result of the Duke-GWEP, the CMAs received additional geriatric training from the Duke Nurses
Improving Care for Healthsystem Elders (Duke-NICHE) program [14], and for subsequent GRTs
similar training was offered upfront. The Duke-GWEP training resulted in enhanced trust and
confidence especially between the physicians and non-physician team members to identify and address
geriatric issues. The social worker previously was brought in only during a crisis and the pharmacist
was not involved. Now the pharmacist is involved in deprescribing and the social worker helps
when mild cognitive impairment is identified, and an EHR-based patient list for all patients in the
practice with cognitive impairment has been established so that their care needs can be anticipated
and managed proactively. The CMAs are now more often included in the team discussions regarding
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patients and are viewed by the providers as key members of the team, resulting in empowerment and
a greater sense of purpose or meaning. The practice learned from the Duke-GWEP virtual consultations
performed by the ICT and was able to adopt these strategies for resource referrals to help other patients
with similar problems—fall prevention, medication recommendations, and community resources.

Many programs strive to improve the care of older adults in primary care with system changes
or processes with variable degrees of success [15,16]. The GRT program was unique in that there
was an emphasis on team formation and webinars on geriatric principles and community resources
coupled with mentoring by geriatric experts.

This example GRT from the DOC has applicability to teaching clinics in other academic
health centers. As trainees rotate through these clinics that model interprofessional collaborative
practice and team-based care, we expect to see improved uptake of processes that expand capacity
through more effective teamwork. Team-based care that includes a variety of disciplines working
to the top of their scope of practice and with expanded geriatric competency can achieve improved
care of older adults without higher costs [17]. Furthermore, we believe that with the current
structure of Medicare reimbursement, mentored comprehensive geriatric assessment is possible
within primary care practices. Recognizing changes in cognition is a required part of the Medicare
Annual Wellness Visit (G0438, G0439). As of January of 2018, Medicare provides reimbursement to
providers for a comprehensive clinical visit for patients with dementia, resulting in a written care plan
(CPT code 99483). This code requires an independent historian; a multidimensional assessment that
includes cognition, function, and safety; evaluation of neuropsychiatric and behavioral symptoms;
review and reconciliation of medications; and assessment of the needs of the patient’s caregiver.
These additional billing codes provide reimbursement for practitioners for the additional time that is
required in the care of these patients.

The model of shared roles allows for flexibility in the role definitions. The key is to engage all team
members in shared problem solving and to make sure all of the team members are working at the top of
their scope of practice. In addition, linkages with community resources are critical, as well as enhanced
training in geriatrics. This example GRT illustrates sustainability since the initial training occurred
over three years ago, and the practice has developed systems to sustain the program despite only one
year of intensive support from the Duke-GWEP. By focusing on team formation and interprofessional
collaborative practice, the teams were equipped to continue their work. We are investigating models to
continue to support primary care practices in their care of older adults. This can occur through the
accountable care organization or through various e-consult or telehealth programs. Without GWEP
funding, teams can obtain training on geriatric care principles, QI, and interprofessional collaborative
practice through a variety of professional development opportunities and organizations, such as IPEC,
American Geriatric Society, and the IHI age-friendly health systems resources.
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