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Background: The SARC-F questionnaire has been developed as a rapid diagnostic test that
can be used to screen for sarcopenia.

Aim: To investigate the reliability and validity of the Vietnamese version of SARC-F as
a screening tool for sarcopenia in older patients in Vietnam.

Methods: A cross-sectional study was conducted in older people attending the outpatient
clinics of the National Geriatric Hospital in Vietnam. Muscle mass (using dual-energy X-ray
absorptiometry), handgrip strength and gait speed were assessed. SARC-F was validated
against the three standard criteria for sarcopenia: the Foundation for the National Institutes of
Health (FNIH), Asia Working Group for Sarcopenia (AWGS 2019) and European Working
Group on Sarcopenia in Older People (EWGSOP2).

Results: There were 764 participants (mean age 71.5 + 8.9 years). The Vietnamese SARC-F
questionnaire had a good internal consistency (Cronbach’s alpha 0.85). The prevalence of
sarcopenia was 49.2% according to SARC-F and 48.3%, 61.1% and 52.6% according to
FNIH, AWGS 2019 and EWGSOP2, respectively. The sensitivity and specificity of SARC-F
in identifying sarcopenia were 67.1% and 66.7% (for FINH), 66.7% and 67.1% (for AWGS
2019), and 64.9% and 68.2% (for EWGSOP2). The AUCs of SARC-F were 0.71-0.72
against the three sarcopenia criteria.

Conclusion: The Vietnamese version of SARC-F questionnaire has acceptable diagnostic
value for sarcopenia. SARC-F could be used as an initial screening for sarcopenia in hospital
clinics.
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Introduction
Sarcopenia is defined as a progressive and generalized loss of muscle mass and
function.! Sarcopenia is now recognized as an independent disease and has its own
International Classification Diseases-10 code (ICD-10-CM: M62.84).? The preva-
lence of sarcopenia in older people varied from 9.9% to 40.4%, depending on
definitions and study populations.” According to a study in 4000 community-
dwelling Chinese older adults, the average annual incidence of this condition is
3.1% over 4 years follow-up.* Sarcopenia was independently associated with health
adverse outcomes, such as frailty, falls and fractures, disabilities, hospitalization,
and mortality. >

The early diagnosis of sarcopenia is important to prevent and manage this condi-
tion effectively. '*'' Sarcopenia is often recognized late as it is presumed to be a part
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of “normal aging” where muscle mass and strength deterio-
rate slowly over lifetime.'> There are a number of opera-
tional definitions of sarcopenia, including the Foundation
for the National Institutes of Health (FNIH), Asia Working
Group for Sarcopenia (AWGS 2019) and European Working
Group on Sarcopenia in Older People (EWGSOP2)."*'* All
of these sarcopenia criteria require a measurement of muscle
mass. The instruments to measure muscle mass, such as
dual-energy X-ray absorptiometry (DXA), bio-impedance
analysis (BIA), computed tomography (CT scanner) or mag-
netic resonance imaging (MRI) are not widely available,
especially in low and middle-income countries such as
Vietnam. The SARC-F has been proposed as a valuable,
simple and inexpensive tool that could be used to initially
screen for sarcopenia. A self-complete questionnaire SARC-
F was developed based on cardinal features and conse-
quences of sarcopenia and is composed of five questions.'®
The questionnaire has been shown to be valid in a number of
studies in Korea, Hong Kong and Turkey.'”'’ Although
SARC-F has the potential as a screening tool for sarcopenia
in clinical settings,'® there has been no study on the applica-
tion of this questionnaire in older patients in Vietnam.
Therefore, this study aims to investigate the reliability and
validity of the Vietnamese version of SARC-F questionnaire
as a screening tool for sarcopenia among older patients in
Vietnam.

Methods

Study Design and Participants

Reliability and validity of SARC-F questionnaire were
assessed in a cross-sectional study. All consecutive
patients aged >60 years visiting the five general geriatric
outpatient clinics at the National Geriatric Hospital in
2017
approached to take part in the study. The exclusion criteria

Hanoi from November to June 2019 were
were acute severe illness, pace-maker implanted, unable to
complete the questionnaire and physical examination, and

unable to obtain consent.

Data Collection

Data were collected from medical records, patient
interviews and physical examinations. Trained inter-
viewers collected the data from participants via face-
to-face interviews. Anthropometric measurements and
other physical assessments were performed by five
trained nurses.

Questionnaires, Physical Performance and
Anthropometric Measurements

Data on age, educational level and living status (living with
family or living alone) were collected. Comorbidities were
Index.”°

Participants’ weight were measured in standing position

assessed by wusing Charlson Comorbidity

with minimal clothing, using an electronic scale (Electronic
Body Scale TCS-200-RT). Participants’ height were mea-
sured against a convenient flat wall, with barefoot and arms
hanging freely at the side. Body mass index (BMI) was
calculated as weight divided by height square (kg/m?). For
the measurement of calf circumference (CC) (cm), partici-
pants were asked to stand upright with feet slightly apart. The
circumferences of the widest part of left and right calf were
measured. The upper arm circumference (cm) was measured
at the widest part of two arms while the patients bend the
elbow at a 90° angle and flex the bicep. And the higher value
of calf and upper arm circumference were used.

Translation and Adaption of the

SARC-F Questionnaire

Participants self-completed the SARC-F questionnaires.
The SARC-F composed of 5 components including
strength, assistance in walking, rise from the chair, climb
stairs and falls.'® The Vietnamese version of the SARC-F
was adapted following standardized forward—backward
translation procedure. Two independent geriatricians trans-
lated the English version into Vietnamese language. In
Vietnam, people use the unit of “kg” instead of “pound”;
therefore, question 1 “How much difficulty do you have in
lifting and carrying 10 pounds?” was modified to “How
much difficulty do you have in lifting and carrying
4.5 kg?”. An English native speaker who had no knowledge
of the wording from the original English version conducted
backward translation. The two translations were compared
item by item and revised upon agreement among the authors
and the three translators. The English and Vietnamese ver-
sions of the SARC-F are shown in Supplementary Table 1.

Each question was scored as follows: 0 =none, 1 = some,
2 = a lot or unable. The total score of the SARC-F ranges

from 0 to 10 points, and a score >4 indicates sarcopenia.'®

Measurement of Appendicular Skeletal Muscle Mass,
Handgrip Strength, and Gait Speed

(1) Muscle mass: Appendicular skeletal muscle mass
(ASM), which presents the appendicular fat-free mass
minus the bone mineral content, was assessed using Dual-
energy X-ray absorptiometry scans (DXA Medic DR C12,
Mauguio, France). ASM (kg) was calculated as the sum of
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the lean mass of arms and legs. DXA was calibrated on
a weekly basis.

(2) Muscle strength: Handgrip strength (HGS, in kg)
was measured by dynamometer (Jamar TM Hydraulic
Hand Dynamometer 5030 J1 made in USA). Participants
were asked to sit on a chair, bend the elbow at a 90° angle
and do not touch the body. The participants gripped the
dynamometer as much as possible with each hand, twice
a hand. The highest value was used. Handgrip dynam-
ometer was calibrated regularly to ensure reliable and
accurate results of muscle strength.

(3) Physical performance: we used 4m-walking test to
evaluate gait speed (GS, m/s). Patients were instructed to
walk 4m as “fast as possible safely”. The use of walkers or
canes was acceptable, if necessary. Handgrip strength and

4m-walking test were performed by a trained nurse.

Assessment of Sarcopenia Using Different Criteria

Three operational criteria for sarcopenia were separately
applied as the “gold standards” because these are the most
commonly used criteria in sarcopenia research: FNIH cri-
teria, AWGS 2019 criteria and EWGSOP2 criteria. The

details of these diagnostic criteria are described below:

(a) National Institutes of Health Sarcopenia Project
(FNIH) criteria:'? sarcopenia was defined as having
(1) Low muscle mass (defined as ALM/BMI
<0.789 in men, <0.512 in women), and either (2)
Low muscle strength (defined as HGS < 26 kg in
men, <16 kg in women) or (3) Low physical per-
formance (defined as gait speed <0.8m/s).

(b) Asian Working Group for Sarcopenia (AWGS
2019) criteria:'> sarcopenia was defined as (1)
Low muscle mass (defined as ALM/height®
<7.0 kg/m* in men, <5.4 kg/m® in women) and
either (2) Low muscle strength (HGS < 28 kg in
men, <18 kg in women).

(c) European Working Group on Sarcopenia in Older
People (EWGOP2) criteria:'* sarcopenia was
defined as (1) Low muscle mass (ALM/height®
<7.0 kg/m? in men, <5.5 kg/m” in women) and
either (2) Low muscle strength (HGS < 27 kg in
men, <16 kg in women).

Statistical Analyses
Data were managed in Redcap and analyzed with
R version 3.5.0. Frequencies and percentages were used

to describe categorical variables, means and standard
deviations to describe quantitative variables.

The internal consistency of the SARC-F was assessed
by Cronbach’s alpha and item to total correlation coeffi-
cients. The value of Cronbach’s alpha >0.70 indicating an
acceptable level of internal consistency.”’ The item-total
correlation coefficients are Pearson’s correlation which
ranges from O to 1, with the higher value indicating the
better consistency.

To assess the validity of SARC-F, the FNIH, AWGS
2019, and EWGSOP?2 criteria were used as the gold stan-
dards for diagnosing of sarcopenia, and thus the receiver
operator curve (ROC) was applied to evaluate the evaluate
sensitivity (Se), specificity (Sp), and area under the curve
(AUC) of SARC-F for common cut-off points that widely
used in previous studies (ie, 4). A higher AUC value
indicates a better diagnostic ability of the SARC-F, with
the cut-off of high (AUC > 0.9), moderate (0.7 < AUC
<0.9), and low (0.5 < AUC <0.7).** The accuracy mea-
sures the proportion of correct classifications over the total
number of classifications. The positive predictive value
(PPV) is the probability of having sarcopenia defined by
the FNIH/AWGS 2019/EWGSOP2 in participants with
SARC-F >4 (true positive). The negative predictive value
(NPV) is the probability of not having sarcopenia (defined
by the FNIH/AWGS 2019/EWGSOP2) in participants with
SARC-F <4 (true negative)”> The higher values of accu-
racy, PPV and NPV indicate the higher diagnostic validity
of SARC-F.

Ethics

The study was approved by the National Geriatric Hospital
Ethics Committee, Hanoi, Vietnam (No.1235/QD-
BVLKTW November 15, 2017). All procedures followed
were in accordance with the ethical standards of the
responsible committee on human experimentation and
with the Helsinki Declaration of 1964, as revised in
2013. Written informed consent was obtained from parti-
cipants before starting the study.

Results

During the study period, 916 were approached, of whom
802 (87.6%) agreed to take part in the study. Due to
missing data on physical examination or DXA measure-
ment, 38 participants were excluded. Thus, the final study
population comprised of 764 participants.
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Characteristics of the Study Population

The mean age was 71.5 + 8.9 years, female accounted for
61.8%. Table 1 shows the study participants’ characteristics by
gender. Charlson comorbidity score was 1.5 + 1.2 on average.

The Prevalence of Sarcopenia

Using the FNIH criteria, the percentage of sarcopenia was
48.3% overall, 68.5% in male and 35.8% in female. The
prevalence of sarcopenia was 61.1% (71.9% in male and
54.5% in female) based on AWGS 2019 and was 52.6%
(69.9% in male and 42.0% in female) based on
EWGSOP2. Based on the SARC-F questionnaire, 49.2%
were defined as having sarcopenia (43.5% in male and
52.8% in female) (Figure 1).

Reliability

Table 2 shows the internal consistency of the Vietnamese
SARC-F questionnaire, with the Cronbach’s alpha value
0.85. All of the five items were correlated to the total score
of the questionnaire. Item-total correlation was in range
from 0.50 to 0.86.

Validity: Comparison of SARC-F Against
Different Gold Standards

The diagnostic values of SARC-F were assessed by com-
paring to three operational criteria (Table 3). The accuracy
of SARC-F was 66.9% against FNIH criteria, 65.8%

EWGSOP2 criteria. The sensitivity and specificity were
67.1% and 66.7% (using FINH), 62.3% and 71.4% (using
AWGS 2019), 64.9% and 68.2% (using EWGSOP2). The
negative predictive value of SARC-F questionnaire was
ranged from 55% to 68% against three criteria.

The ROC for the performance of SARC-F as a screening
tool is showed in Figure 2. The AUC was higher than 0.7
(AUC0.71,95% CI: 0.68-0.75 based on FNIH criteria; AUC
0.71, 95% CI: 0.67-0.74 based on AWGS 2019 criteria,
AUC0.72,95% CI: 0.68-0.75 based on EWGSOP2 criteria).

Discussion
In this study in 764 participants attending the geriatric clinics,
the Vietnamese version of the SARC-F showed good internal
consistency and good validity against the FNIH, AWGS
2019 and EWGSOP2 criteria. In 2018, the International
Clinical Practice Guidelines for Sarcopenia (ICFSR) high-
lighted that SARC-F questionnaire is well recognized as one
of the best screening tools for sarcopenia in daily practice.*
In line with the previous studies, the Vietnamese SARC-F
proved internally consistent.>> Malmstrom et al revealed
high reliability values from cohort studies (0.81, 0.78 and
0.76 in the African American Health study, Baltimore
Longitudinal Study of Aging, and National Health and
Nutrition Examination Survey, respectively).*>

In terms of clinical validation of the Vietnamese SARC-F
against reference definitions of sarcopenia, SARC-F had an

against AWGS 2019 criteria and 66.5% against acceptable sensitivity (62% to 67%) and specificity (67% to
Table | Participants’ Characteristics
Characteristics Total Male Female P value
(n=764) (n =292) (n = 472)
Age 71.5 (8.9) 71.4 (9.0) 71.6 (8.8) 0.780
Low educational level (six years or less) 201 (26.3) 62 (30.8) 139 (69.2) 0.012
Living with
Family 720 (94.2) 281 (39.0) 439 (61.0) 0.063
Alone 44 (5.8) Il (25.0) 33 (75.0)
Charlson Comorbidity Index 1.5 (1.2) 1.8 (1.2) 1.4 (1.2) <0.001
BMI (kg/mz) 21.7 3.4 209 (3.2) 22.1 (34) <0.001
ASM (kg) 1.2 (3.0) 12.0 (3.0) 10.8 (2.9) <0.001
ASM/BMI 0.5 (0.1) 0.6 (0.1) 0.5 (0.1) <0.001
ASM/Height? (kg/mz) 4.7 (1.1) 4.8 (1.0) 4.7 (1.2) 0.372
Upper arm circumferences (cm) 23.6 (8.0) 21.8 (8.7) 24.7 (7.3) <0.001
Calf circumferences (cm) 282 (7.7) 27.4 (8.6) 288 (7.1) 0.021
Hand grip strength (kg) 17.4 (7.8) 21.3 (9.3) 14.9 (5.6) <0.001
Walking speed (m/s) 0.6 (0.3) 0.7 (0.3) 0.6 (0.3) 0.017

Notes: Continuous data are presented as mean * standard deviation. Categorical data are shown as n (%).

Abbreviations: BMI, body mass index; ASM, appendicular skeletal muscle.
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Figure | Prevalence of sarcopenia according to different criteria (SARC-F, FNIH, AWGS 2019, and EWGSOP2).

71%) against three operational criteria developed by European,
American, and Asian consensus panels. A negative predictive
value was ranging from 55% to 68%. Several studies have
examined the sarcopenia diagnostic value of SARC-F ques-
tionnaire among older people.'”'®?>® In community settings,
SARC-F has been shown to have high negative predictive
value (81.6% to 98.4%), excellent specificity (85% to 99%)
but poor sensitivity (3.8% to 35.6%).'"'**® However, our
results are similar to a study of Ida et al which found that
SARC-F has higher specificity (men 85.8%, women 72.4%),
lower sensitivity (men 14.6%, women 33.3%), and lower
negative predictive value (men 67.5%, women 86.2%) in
diabetic outpatients.”” The discrepancies between findings in
community setting studies and hospital-based studies could be
due to the fact that the prevalence of sarcopenia was much
higher in older patients in clinic settings (14.3% to 28.4% in the
Ida et al diabetic patients study, and 48.9% to 61.9% in our
study) compared to studies of participants recruited from the
community (4% to 13%). Higher pre-test probability of disease
results in lower negative predictive value of diagnostic tests.*’

Sarcopenia has negative impact on health outcomes
and increased financial burdens when patients were diag-
nosed late and untreated.®*'* The implementation of the
findings from sarcopenia research into health policy and
action plans for clinical practice is a challenge. In our
study, the diagnostic value of SARC-F questionnaire was
consistent for the three operational criteria considered the
“gold standard” for diagnosing sarcopenia. The result adds
to evidence that SARC-F is an acceptable sarcopenic
screening tool for older people in the clinical setting in
Vietnam. In busy outpatient clinics, SARC-F appeared to
be a good and feasible sarcopenia screening tool that could
be easily used. Using SARC-F questionnaire is recom-
mended by EWGSOP2, ICFSR and AWGS 2019 as the
first step to find individuals with probable sarcopenia in
community and clinical healthcare settings.'*'>** It can
help reduce the number of patients and staff exposed to
radiation when measuring muscle mass by DXA, as well
as the need for complicated and expensive device mea-
surements in initial detection of sarcopenia.

Table 2 Internal Reliability of the Vietnamese SARC-F Questionnaire

Domains Score [n (%)] Mean (SD) Item-Total
Correlation
0 | 2

Strength 242 (31.7) 343 (44.9) 179 (23.4) 0.9 (0.7) 0.84
Assistance in walking 357 (46.7) 380 (49.7) 27 (3.5) 0.6 (0.6) 0.86

Rise from a chair 320 (41.9) 419 (54.8) 25 (3.3) 0.6 (0.6) 0.86

Climb stairs 244 (31.9) 413 (54.1) 107 (14.0) 0.8 (0.7) 0.85

Fall history 576 (75.4) 168 (22.0) 20 (2.6) 0.3 (0.5) 0.50

Total score 32 (24)
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Table 3 Criterion Validity Between SARC-F and Different Sarcopenia Definitions

SARC-F n n Acc Sen Spe PPV NPV
(%) (%) (%) (%) (%) (%) (%)
<4 >4
FNIH
No sarcopenia 265 (67.1) 130 (32.9) 66.9 66.7 67.1 65.4 68.3
Sarcopenia 123 (33.3) 246 (66.7)

AWGS 2019
No sarcopenia 212 (71.4) 85 65.8 62.3 71.4 774 54.6

(28.6)

Sarcopenia 176 (37.7) 291 (62.3)

EWGSOP2
No sarcopenia 247 (68.2) 115 (31.8) 66.5 64.9 68.2 69.4 63.7
Sarcopenia 141 (35.1) 261 (64.9)

Abbreviations: Acc, accuracy; Sen, sensitivity; Spe, specificity; PPV, positive predictive value; NPV, negative predictive value.

The strengths of the study are that it investigated the
reliability and validity of Vietnamese version of SARC-F
questionnaire in a large sample. Muscle mass was measured
using DXA, which has been approved as a part of sarcopenia
diagnosis (ICD-10) and was endorsed by international work-
ing groups.>* The fast gait speeds of participants, which is
a predictor of disability, were safely assessed.*® The
Vietnamese version of SARC-F was appropriately translated.
However, we conducted the study in a geriatric hospital, where

the prevalence of sarcopenia is likely to be higher than in the
community. Therefore, it is necessary to conducted further
study among older adults in community settings.

Conclusion

The Vietnamese version of SARC-F questionnaire has
acceptable sarcopenia diagnostic value. Our finding sug-
gested that SARC-F could be used in initial screening for
sarcopenia in hospital clinic settings in Vietnam. Further

1.001

0.75+

0.50+

True Positive Rate

0.25+

0.001 -

Sarcopenia definitions

/ FNIH [AUC = 0.71 (95% Cl: 0.68 - 0.75)]
/ AWGS 2019 [AUC=0.71 (95% CI: 0.67 - 0.74)]
/ EWGSOP2  [AUC=0.72 (95% Cl: 0.68 - 0.75)]

0.25

0.50 0.75

False Positive Rate

Figure 2 Receiver operator curve (ROC) of SARC-F for sarcopenia based on different sarcopenia definitions.
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longitudinal research is necessary to examine the validity
of this simple tool in identification for those at risk of
sarcopenia-related outcomes in Vietnam.
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