AGMR

Annals of Geriatric Medicine and Research

Check for
updates

Original Article

pISSN 2508-4798 elSSN 2508-4909
Ann Geriatr Med Res 2023;27(3):204-211
https://doi.org/10.4235/agmr.23.0053

The Clinical Frailty Scale as a Risk Assessment Tool for Dysphagia in Older
Inpatients: A Cross-Sectional Study

Min-gu Kang', Sunghwan Ji’, Young Ki Park™’, Ji Yeon Baek’, Young Hye Kwon®, Yeon mi Seo*, Seung Hak Lee’, Eunju Lee’,
gu fang g g g Iy g )

Il—YoungJangz, Hee—Won]ung2

'Department of Internal Medicine, Chonnam National University Bitgoeul Hospital, Gwangju, Korea

*Division of Geriatrics, Department of Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
*Department of Rehabilitation Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

*Department of Nursing, Asan Medical Center, Seoul, Korea

Corresponding Author:

Min-gu Kang, MD, PhD

Department of Internal Medicine,
Chonnam National University Bitgoeul
Hospital, 80 Deoknam-gil, Nam-gu,
Gwangju 61748, Korea

E-mail: rkdalsrn798 @hanmail.net
ORCID:
https://orcid.org/0000-0001-6840-4931

Hee-Won Jung, MD, PhD

Division of Geriatrics, Department of
Internal Medicine, Asan Medical
Center, University of Ulsan College of
Medicine, 88 Olympic-ro 43-gil,
Songpa-gu, Seoul 05505, Korea

E-mail: drecsta@gmail.com

ORCID:
https://orcid.org/0000-0002-2583-3354

Received: April 17,2023
Revised: June 28,2023
Accepted: July 6,2023

Background: Dysphagia is a common problem with potentially serious consequences including
malnutrition, dehydration, pneumonia, and death. However, there are challenges in screening for
dysphagia in older adults. We assessed the feasibility of using the Clinical Frailty Scale (CFS) as a
risk assessment tool for dysphagia.

Methods: This cross-sectional study was conducted at a tertiary teaching hospital from Novem-
ber 2021 to May 2022 and included 131 older patients (age =65 years) admitted to acute wards.
We used the Eating Assessment Tool-10 (EAT-10), which is a simple measure for identifying indi-
viduals at risk of dysphagia, to assess the relationship between EAT-10 score and frailty status as
measured using the CFS.

Results: The mean age of the participants was 74.3£6.7 years, and 44.3% were male. Twen-
ty-nine (22.1%) participants had an EAT-10 score >3. The CFS was significantly associated with
an EAT-10 score >3 after adjusting for age and sex (odds ratio=1.48; 95% confidence interval
[Cl], 1.09-2.02). The CFS was able to classify the presence of an EAT-10 score >3 (area under the
receiver operating characteristic [ROC] curve=0.650; 95% Cl, 0. 544-0.756). The cutoff point for
predicting an EAT-10 score 23 was a CFS of 5 according to the highest Youden index, with a sen-
sitivity of 82.8% and a specificity of 46.1%. The positive and negative predictive values were
30.4% and 90.4%, respectively.

Conclusion: The CFS can be used as a tool to screen for the risk of swallowing difficulty in older
inpatients to determine clinical management encompassing drug administration routes, nutri-
tional support, prevention of dehydration, and further evaluation of dysphagia.
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INTRODUCTION

The ability to swallow is an essential aspect of human physiology
and necessary for maintaining proper nutrition and hydration.”
Dysphagia, or difficulty swallowing, is a common problem that
can have serious consequences, including malnutrition, dehydra-

tion, pneumonia, and even death.” In addition to its negative

health effects, dysphagia can affect the quality of life in older
adults.” Swallowing difficulty can lead to social isolation and de-
creased enjoyment of meals, which are important aspects of overall
well-bemg.4’s)

As dysphagia disproportionately affects older adults with frailty,
identifying dysphagia in frail individuals is crucial. The prevalence
of dysphagia is up to one-third among community-dwelling older
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individuals.”’ As frail older adults are more likely to have multiple
chronic conditions and functional impairments,7) these popula-
tions are more likely to experience the adverse consequences of
dysphagia.g) Furthermore, because exercise and nutritional sup-
port are important strategies to prevent the progression of frailty
and improve functional status,”"" dysphagia may preclude the
beneficial impact of such interventions on frailty.

However, challenges exist in screening for dysphagia in older
adults. Individuals at risk may be unable to report symptoms of
dysphagia because of cognitive or functional impairments. In addi-
tion, the symptoms of dysphagia can be vague and nonspecific,
making it difficult to diagnose without specialized testing. Further-
more, individuals may not seek medical attention for dysphagia
unless their symptoms are severe, which can delay diagnosis and
treatment. This can be particularly problematic in older adults
with frailty who may not have easy access to healthcare providers
or who may not be under the care of a geriatric specialist.

The Eating Assessment Tool-10 (EAT-10) is a simple and wide-
ly used screening measure for identifying individuals at risk of dys-
phagia.m We postulated that the EAT-10 could be used as an easy
screening tool for older adults with or without frailty. In this study,
we assessed the relationship between the EAT-10 score and frailty
status as measured using the Clinical Frailty Scale (CFS) in pa-
tients aged > 65 years admitted to the acute wards at Asan Medical
Center, a tertiary teaching hospital in Korea.

MATERIALS AND METHODS

Study Design and Participants
This cross-sectional study was conducted at Asan Medical Center,
a tertiary teaching hospital in Seoul, Korea, between November
2021 and May 2022. The Institutional Review Board of Asan
Medical Center reviewed and approved the study protocol (IRB
No. 2022-1400) and waived the requirement for informed consent
because evaluating the general health status of patients at admis-
sion is a routine procedure and no additional harm was anticipat-
ed. A convenience sample of older patients (age > 65 years) admit-
ted to acute wards who underwent a brief geriatric risk evaluation
by a geriatric nurse specialist was included. Patients who were he-
modynamically unstable or were approaching death were excluded
from the study. Additionally, patients with neurological diseases
such as stroke and Parkinson's disease, which can directly cause
dysphagia, and patients hospitalized for respiratory infections and
upper gastrointestinal diseases, which can temporarily cause or
worsen dysphagia, were excluded from the analysis.

This study complied the ethical guidelines for authorship and
publishing in the Annals of Geriatric Medicine and Research."”
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Patient Assessments
The CFS and EAT-10 were measured once on the day after admis-
sion by a trained geriatric nurse specialist and an occupational
therapist, respectively.

Among the many tools available for measuring frailty, the CES is
a simple tool with a score ranging from 1 to 9 with brief descriptors
and pictographs. It was developed to stratify older patients accord-
ing to their relative degrees of frailty.H) After its initial validation,
the CFS has been widely used in multiple settings to predict the
clinical outcomes of the aging population.'” We used the Kore-
an-translated version of the CFS, the construct validity of which
has been established in Korean geriatric patients. *'”

Dysphagia screening was performed using the EAT-10."” The
EAT-10 consists of 10 questions that are scored from 0 (no prob-
lem) to 4 (severe problem), resulting in a total score ranging from 0
to 40. Previous studies considered an EAT-10 score of > 3 as posi-
tive for screening.g'ls) In contrast, this study, defined each EAT-10
question with a score > 1 as positive. The Korean translation of
EAT-10 has also been validated in Korea.'” The baseline patient
characteristics, including demographic, anthropometric, and labo-
ratory data, were retrieved from electronic medical records. The
Geriatric Nutritional Risk Index (GNRI) was calculated using the

following formula derived from previous studies*":

GNRI = 1.489 x albumin (g/L) +41.7 x (body weight/WLo).

WLo (Ideal weight calculated from the Lorentz equations) was
calculated as follows:

height — 150(

WLo = height (cm) — 100 — for men) )

height — 150

WLo = height (cm) — 100 — 73

(for women).
Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics
for Windows, version 21.0 (IBM Corp., Armonk, NY, USA). Con-
tinuous variables are expressed as mean * standard deviation, while
discrete variables are presented as counts and percentages. Statisti-
cal differences were assessed using t-test, Pearson chi-square test,
or Fisher exact test. We performed binary logistic and linear regres-
sion analyses to evaluate the relationship between the EAT-10
score and frailty status as measured by the CFS. To assess the abili-
ty to classify for the presence of an EAT-10 score > 3 and positivity
for each question of the EAT-10, we performed receiver operating
characteristic (ROC) analyses using the CFS as the test variable
and these outcomes as the state variables. The cutoff point of the
CEFS was determined according to the highest Youden index, and
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the sensitivity, specificity, and positive and negative predictive val-
ues were determined. All statistical analyses were two-tailed, and

statistical significance was set at p < 0.05.

RESULTS

General Characteristics of the Study Participants

During the study period, we assessed the EAT-10 and CFS in 131
patients aged > 65 years who were admitted to acute wards. The
mean age of the patients was 74.3 £ 6.7 years and 44.3% were male.
Twenty-nine (22.1%) patients had an EAT-10 score > 3. The gen-
eral characteristics of the study participants with EAT-10 scores
<3 or >3 are presented in Table 1. Patients with EAT-10 scores
> 3 had significantly lower body mass index and albumin levels

than those with EAT-10 scores < 3. In addition, their CFS scores

were higher and they had a greater risk of malnutrition.

Relationship between EAT-10 Score and Frailty Status

To identify the factors associated with an EAT-10 score >3, we
performed binary logistic regression analysis. After adjusting for
age and sex, CFS was significanlty associated with an EAT-10 >3
(odds ratio=1.48; 95% confidence interval [CI], 1.09-2.02) (Ta-
ble 2). Linear regression analysis performed to identify factors as-
sociated with the EAT-10 score revealed that CFS was significantly
associated with EAT-10 score (p=0.027) (Table 3).

CFS as a Dysphagia Indicator
CFS was able to classify the presence of an EAT-10 score > 3 (area

Table 1. General characteristics of the study participants according to presence of an EAT-10 score >3

Total (n=131)

EAT-10 <3 (n=102)  EAT-10 >3 (n=29)  p-value

Age (y)
Sex, male
BMI (kg/m?)
Albumin (g/dL)
EAT-10 score
GNRI
Clinical Frailty Scale
EAT-10 questions (positive)“)
My swallowing problem has caused me to lose weight.
My swallowing problem interferes with my ability to go out for meals.
Swallowing liquids takes extra efforts.
Swallowing solids takes extra efforts.
Swallowing pills takes extra efforts.
Swallowing is painful.
The pleasure of eating is affected by my swallowing.
When I swallow food sticks in my throat.
I cough whenT eat.
Swallowing is stressful.

74.3+6.7 744%6.9 740+ 6.0 0.765
58 (44.3) 41 (40.2) 17 (58.6) 0.078
240+ 3.9 24.5+3.9 219+3.1 0.001
3.0£06 3.1£06 2.7+06 0.004
2.7+62 03+0.6 11.1+9.1 <0.001
89.4+13.2 91.7+12.6 81.0+£11.9 <0.001
S1£1S 49+15 57+1.3 0.015
14(10.7) 1(1.0) 13 (44.8) <0.001
12(9.2) 0(0.0) 12 (414) <0.001
18 (13.7) 2(2.0) 16 (55.2) <0.001
25(19.1) 1(1.0) 24 (82.8) <0.001
22(16.8) 3(29) 19 (65.5) <0.001
21(16.0) 1(1.0) 20 (69.0) <0.001
18(13.7) 0(0.0) 18 (62.1) <0.001
20(15.3) 2(2.0) 18 (62.1) <0.001
37(282) 19(18.6) 18 (62.1) <0.001
22(16.8) 2(2.0) 20 (69.0) <0.001

Values are presented as meantstandard deviation or number (%).

EAT-10, Eating Assessment Tool-10; BMI, body mass index; GNRI, Geriatric Nutritional Risk Index.
Continuous variables (age, BMI, Albumin, EAT-10 score, GNRI, Clinical Frailty Scale) were compared using the t-test. Discrete variables (sex, EAT-10 ques-

tions) were compared using either the Pearson chi-square test or Fisher exact test.

¥Each EAT-10 question was defined as positive if the score for that question was answered as >1.

Table 2. Binary logistic regression analysis for the presence of an EAT-10 score >3

EAT-10score >3

Univariate Multivariate”
OR (95% CI) p-value OR (95% CI) p-value
Age (1 year higher) 0.99 (0.93-1.06) 0.763 0.97 (0.90-1.04) 0.343
Sex (male) 2.11(0.91-4.87) 0.081 2.00 (0.84-4.75) 0.115
CFS (1 higher) 1.42 (1.06-1.89) 0.018 1.48 (1.09-2.02) 0.012

Avalue in bold indicates statistical significance.

EAT-10, Eating Assessment Tool-10; CFS, Clinical Frailty Scale; OR, odds ratio; CI, confidence interval.

¥ All variables in the univariate analysis were entered into the multivariate analysis.
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Table 3. Linear regression analysis for the EAT-10 score

B Beta 95% CI p-value
Age (1 year higher) -0.04 -0.04 -0.20-0.13 0.672
Sex (male) 2.19 0.18 0.08-4.30 0.042
CFS (1 higher) 0.85 020 0.10-1.59 0.027

EAT-10, Eating Assessment Tool-10; CES, Clinical Frailty Scale; CI, confi-
dence interval.
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Fig. 1. Receiver operating characteristic (ROC) curve for the pres-
ence of EAT-10 score >3. AUC, area under ROC curve; EAT-10, Eat-
ing Assessment Tool-10.

under the ROC curve [AUC] =0.650; 95% CI, 0.544— 0.756)
(Fig. 1). A CFS score of S was the cutoff score for predicting the
presence of an EAT-10 score > 3, according to the highest Youden
index, with a sensitivity of 82.8% and a specificity of 46.1%. The
positive and negative predictive values were 30.4% and 90.4%, re-
spectively. The CFS was able to predict positivity for two questions
of the EAT-10 (Fig. 2); namely pill swallowing difficulty
(AUC=0.700; 95% CI, 0.590-0.810) and painful swallowing
(AUC=0.718; 95% CI, 0.603-0.833). The CFS cutoff score ac-
cording to the highest Youden index for each question and the cor-
responding sensitivity, specificity, and positive and negative pre-

dictive values are shown in Table 4.

DISCUSSION

Our results showed a higher risk of malnutrition among older pa-
tients with an EAT-10 score >3 admitted to acute wards. CFS
score was significantly associated with the EAT-10 score, and a
CFS of 5 was the cutoff score predicting the presence of an EAT-

o -
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Fig. 2. Receiver operating characteristic (ROC) curves for positivity
for EAT-10 questions: (A) pill-swallowing difficulty and (B) painful
swallowing. AUC, area under ROC curve; EAT-10, Eating Assess-
ment Tool-10.

10 score > 3. Additionally, the CFS could also be used to predict
pill-swallowing difficulty and swallowing pain.

Dysphagia is common in older adults and can occur due to
problems during various eating phases. Oropharyngeal dysphagia
commonly occurs after stroke and during the course of many neu-
rodegenerative diseases such as dementia and Parkinson disease.””
The prevalence of dysphagia varies among studies. Several me-
ta-analyses have reported estimated prevalence rates of dysphagia
of >10% and >20% in community-dwelling and hospitalized old-
er patients, respectively.””” Dysphagia is known to increase the risk

.. 24 . . . .
of malnutrition.”” As nutrition is considered a cornerstone in the
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Table 4. The CFS cutoft points according to the highest Youden index, and the corresponding sensitivity, specificity, PPV, and NPV

CFS cutoff points Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Swallowing pills takes extra efforts S 90.9 459 253 96.2
Swallowing is painful 6 714 63.6 27.3 92.1

CEFS, Clinical Frailty Scale; PPV positive predictive value; NPV, negative predictive value.

concept of the “cycle of frailty;” a self-deteriorating cycle of negative
energy balance, reduced physical activity, and further decline in
physical performance,”** several studies have suggested that dys-
phagia is associated with frailty.””*" In addition, dysphagia is a risk
factor for the development of aspiration pneumonia,”” and in-
creased dysphagia is associated with reduced health-related quality
of life."” Therefore, in an aging society, identifying older adults at
risk of dysphagia, performing diagnostic tests, and administering
appropriate treatments based on the test results are important.

Frailty, which reflects a decline in physiological reserves, is
strongly associated with biological age,m concurrent medical con-
ditions, morbidity, and reduced survival in older adults.””*” Frailty
is generally assessed through different operational definitions, and
the prominent models encompass physical and biological models,
deficit accumulation models, and multidimensional biopsychoso-
cial models.™” Among the many tools for measuring frailty, the
CFS has the advantage of being able to intuitively assess the frailty
status of patients. Studies have shown that the CFS can predict vul-
nerability to various adverse geriatric outcomes in both communi-
ty-dwelling older adults and hospitalized patients. As shown in the
present study, the CFS may be useful for screening for dysphagia
and stratifying hospitalized older patients according to frailty sta-
tus.

Assessing the presence of dysphagia in hospitalized older adult
patients is essential for several reasons. First, the oral route is wide-
ly utilized and favored for drug administration owing to its bene-
fits, including its noninvasive nature, patient compliance, and con-
venience in drug delivery.” Therefore, the presence or absence of
dysphagia must be evaluated in hospitalized older adult patients
who must maintain the effects of drugs through steady drug ad-
ministration. The use of the CES at the time of hospitalization and
using a defined cutoff point may effectively identify patients who
require evaluation for dysphagia. Following evaluation, interven-
tions such as changing the dosage form or administration route for
patients with dysphagia can be considered.

Second, screening acutely hospitalized older patients at high risk
for dysphagia is useful for reducing the risk of aspiration or malnu-
trition and identifying patients who can benefit from nutritional
interventions. Malnutrition has a severe impact on recovery from

disease and is associated with increased morbidity and mortali-

ty."*"” Poor nutritional status is also associated with the develop-
ment of geriatric syndrome.” Previous studies confirmed the role
of malnutrition in the occurrence of delirium and pressure ulcers
in hospitalized older patients.””*”” Additionally, malnutrition upon
hospital admission is a significant risk factor for falls during hospi-
tal stays.” A cutoff point is useful for identifying high-risk patients
requiring accurate testing and close observation.

Third, older adults have decreased thirst sensation and a decline
in urinary concentration ability”; if additional functional problems
are present, dehydration can easily occur. Dehydration is very
common, particularly in patients with dysphagia, with the preva-
lence of dehydration ranging from 44% to 75%."”" As a result, de-
hydration ranks as one of the top 10 most commonly diagnosed
medical conditions leading to hospital admission among older
adults.”” Dehydration is also associated with the development of

#5%9) 1dentification of

geriatric syndromes such as delirium and falls.
the risk of dysphagia in hospitalized older adult patients is neces-
sary to reduce the risk of dehydration.

Given the challenges in screening for dysphagia in older adults,
particularly in those with cognitive or functional impairments, the
use of the CFS as a dysphagia indicator can aid healthcare provid-
ers in identifying at-risk patients and facilitating early interven-
tions. By incorporating CFS assessment into routine geriatric care,
healthcare providers can enhance their ability to detect swallowing
difficulties in frail older adults, ultimately reducing the risks of mal-
nutrition, dehydration, pneumonia, and other adverse conse-
quences of dysphagia. Additionally, timely intervention may im-
prove the effectiveness of exercise and nutritional support in pre-
venting the progression of frailty and improving patient functional
status. Future research should explore the implementation of CFS-
based screening strategies in various healthcare settings and their
impact on dysphagia management and frailty outcomes.””

Of the 131 patients included in the study, only two underwent a
videofluoroscopic swallow study (VESS), a substantially low num-
ber considering the prevalence of patients at risk according to the
EAT-10 questionnaire. Many factors may contribute to the poten-
tial underuse of formal evaluation methods for treating dysphagia,
including the current bottleneck in VFSS volume per day in Kore-
an academic hospitals.

Although the pathophysiology of dysphagia is complex and the
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spectrum of its severity is wide, some issues can be addressed using
this simple scale. Suspecting dysphagia in patients, especially in
those with advanced frailty, may prevent delayed recognition of
dysphagia after pneumonia caused by repeated aspiration. Addi-
tionally, this approach has the advantage of being widely applicable
in real clinical settings due to its relatively simple predictive nature.
A clinical suspicion of dysphagia using the CFS may provide
healthcare professionals with an early opportunity to perform for-
mal, in-depth assessments of this condition in patients, especially
those with medical conditions that affect their swallowing ability.

This study has several limitations. First, the cross-sectional de-
sign limited our ability to establish causality between the EAT-10
score and frailty status as measured by the CFS. Longitudinal stud-
ies are needed to investigate the causal relationship between dys-
phagia and frailty in older adults. Second, this study was conducted
at a single tertiary teaching hospital in South Korea, which may
limit the generalizability of the findings to other healthcare settings
and populations. Future research should include larger and more
diverse samples from multiple centers to enhance the generaliz-
ability of the results. Third, this study relied on self-reported mea-
sures to assess dysphagia using the EAT-10, which may have been
influenced by recall bias and subjectivity. Objective assessments of
swallowing function, such as VESS, would provide more accurate
information on dysphagia presence and severity. Finally, we ex-
cluded patients who were hemodynamically unstable or approach-
ing death, which may have led to an underestimation of the preva-
lence of dysphagia and its association with frailty in the overall old-
er adult population.

In conclusion, the CFS can be used as a risk assessment tool for
dysphagia in hospitalized older adults. The presence or absence of
dysphagia has important implications for determining the drug ad-
ministration route, nutritional intervention, and prevention of de-
hydration in acutely hospitalized patients. Therefore, the CES can
be effectively used to determine whether interventions can be per-
formed to improve the prognosis of older inpatients.
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