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Introduction: Completion of the SARC-F questionnaire constitutes the obligatory first step

in the diagnostic process of sarcopenia, according to the revised European consensus on the

definition and diagnosis of sarcopenia published by the European Working Group on

Sarcopenia in Older People2 (EWGSOP2). SARC-F has been recognized as the most up-to-

date and coherent screening tool for sarcopenia. The aim of the study was to translate and to

validate the Polish version of the SARC-F questionnaire.

Materials and Methods: The validation process was performed in two stages: 1) translation

and intercultural adaptation and 2) clinical validation. The inclusion criteria were as follows: age

≥65 years, unimpaired mobility, and no cognitive impairment. The EWGSOP2 criteria were used

to diagnose sarcopenia. Hand grip strength measurement, physical fitness test, and body weight

composition analysis were conducted. Sensitivity, specificity, accuracy-likelihood ratios, and

SARC-F predictive values were calculated using the EWGSOP2 criteria.

Results: Sixty-seven people participated in the study of whom 21% were diagnosed with

sarcopenia (SARC-F score: ≥4). The reliability of the questionnaire based on the Cronbach’s

alpha coefficient was 0.784. Sensitivity, specificity, and negative predictive values were

92.9%, 98.1%, and 98.1%, respectively.

Conclusion: The process of validating the SARC-F questionnaire against Polish conditions

demonstrated its applicability as a simple and reliable tool for diagnosing sarcopenia in daily

clinical practice with older adults.
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Introduction
The term “sarcopenia” was first introduced in 1995 by Rosenberg and Roubenoff to

describe age-related loss in skeletal muscle.1 Since then, a considerable amount of

research on sarcopenia has been conducted globally. Over time, a test of muscle

strength and function has been added to the diagnostic process of sarcopenia, which

originally consisted in measuring muscle mass. Since 2018, sarcopenia has been

considered a disease (ICD 10-MC, code M62.84),2 which is associated with func-

tional decline, falls and fractures, the fragility syndrome and an increased risk of

mortality.3 Resistance training, combined with high-protein diet4 and dietary sup-

plements, plays a vital role in the prevention and treatment of sarcopenia.5 The

literature offers an accumulating body of evidence indicating that therapeutic

interventions can improve the physical condition of older people and prevent or

reverse sarcopenia-related adverse changes.6

The number of patients with sarcopenia is expected to increase significantly over

the next 30 years, posing a serious challenge for public health.7 Early diagnosis
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should become a priority when assessing the health status of

older people, as early detection of sarcopenia allows to

undertake timely actions to prevent negative health effects

in the future.8

However, the diagnosis of sarcopenia remains challen-

ging. For a long time, sarcopenia was defined as “loss of

muscle mass”. It was not until 2010 that the European

Working Group on Sarcopenia in Older People (EWGSOP)

recommended diagnostic criteria for sarcopenia to include

both, low muscle mass and impaired muscle function,

defined by low muscle strength or reduced physical fitness.

In line with the European approach, the International

Working Group of Sarcopenia (IWGS) and the Asian

Working Group for Sarcopenia (AWGS) have also included

similar criteria into their definitions of sarcopenia.

The diagnosis of sarcopenia requires the assessment of

muscle mass and strength as well as their function, which

was confirmed by numerous international studies.9 Muscle

mass assessment can be performed using a variety of meth-

ods, e.g. Bioelectrical Impedance Analysis (BIA), dual-

energy X-ray absorptiometry (DXA), computed tomography

(CT), or magnetic resonance imaging (MRI), but it always

requires the use of advanced technologies.Muscle function is

assessed by measuring muscle strength and physical fitness.

The most commonly used methods include the following

tests: hand grip strength (HGS), legmuscle strength, repeated

chair stand, TimedUp andGo (TUG), 6-min walk distance or

400-m walk, stair climb power, and Short Physical

Performance Battery (SPPB).10 Time and adequate space

are needed to assess for example the strength of the lower

limb muscles (leg muscle strength test) or to perform the

6-min walk distance test. The use of sarcopenia tests is

limited in everyday clinical practice due to the necessity of

having either access to specialized equipment and/or ade-

quate amount of time to conduct the test.11 Hence, routine

screening for sarcopenia among older subjects is often

unfeasible.

New, more easily applicable and cheaper screening meth-

ods are necessary and the SARC-F questionnaire has been

suggested as a practical screening tool for sarcopenia in

everyday practice.6 SARC-F evaluates the simple functions

and the risk for sarcopenia, indicating whether further and

more detailed analysis, using the above-mentioned tests, is

needed.12 Originally developed in English, SARC-F is

a simple, self-report tool for rapid detection of sarcopenia.

It consists of 5 components (strength, assistance with walk-

ing, rise from a chair, climb stairs and falls) which can easily

be evaluated by healthcare professionals.7 Predictability of

physical limitations using SARC-F is comparable with the

criteria used by EWGSOP, IWGS and AWGS. EWGSOP2

recommends SARC-F as the most up-to-date and coherent

tool and a mandatory first step in the diagnostic process of

sarcopenia. The questionnaire has already been approved in

the United States, China and Hong Kong.7

The aim of the study was to translate and validate the

Polish version of the SARC-F questionnaire.

Materials and Methods
SARC-F Questionnaire
The SARC-F questionnaire consists of 5 items which

evaluate 5 parameters: strength, assistance with walking,

rise from a chair, climbing stairs, and falls. The subject can

receive from 0 to 2 points for each item. The total result

ranges from 0 to 10 points (worst and best score, respec-

tively). The score of 0–3 points indicates no risk of sarco-

penia, while the score of ≥4 points indicates sarcopenia.13

The SARC-F questionnaire is presented in Table 1.

Study Design
A cross-sectional descriptive study using the two-step World

Health Organization (WHO) methodology for translating

and intercultural adaptation of health questionnaires was

conducted. The EWGSOP recommendations for the valida-

tion of SARC-F in European languages were applied.10

Procedure
The validation was carried out in two stages: 1) translation

and intercultural adaptation and 2) clinical validation.9 The

Table 1 SARC-F Score

Component Question Scoring

Strength How much difficulty do you have in lifting and carrying 4.5 kg? None = 0; Some = 1; A lot or unable = 2

Assistance with walking How much difficulty do you have walking across a room? None = 0; Some = 1; A lot, use aids, or unable = 2

Rise from a chair How much difficulty do you have transferring from a chair or a bed? None = 0; Some = 1; A lot or unable without help = 2

Climb stairs How much difficulty do you have climbing a flight of 10 stairs? None = 0; Some = 1; A lot or unable = 2

Falls How many times did you fall in the past year? None = 0; 1–3 falls = 1; ≥4 falls = 2
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first phase consisted of 8 different steps based on the

guidelines recommended by WHO.14 The translation was

carried out by a multidisciplinary team consisting of three

specialists: a physiotherapist, a physician working with

elderly patients, and an independent bilingual translator.

After translating SARC-F into Polish, a questionnaire vali-

dation study was conducted. The protocol was based on

the original validation of the English version of the SARC-

F questionnaire.6 A cross-sectional study was conducted to

assess the specificity and sensitivity of SARC-F to the

definitions of sarcopenia using the EWGSOP2 criteria.10

Study Population
A total of 67 subjects (54 women and 13 men), aged

65 years or more, who were Polish community-dwelling

elderly persons from the Wielkopolska region were

included in the study. Written informed consent was

obtained from all participants. The inclusion criteria were

as follows: age of ≥65 years, independent movement, and

no cognitive impairment determined using the Mini-Cog

test.15

Ethics
The consent of the Bioethics Committee of the University

of Medical Sciences in Poznań was obtained for conduct-

ing tests (Resolution No. 995/18). The study protocol

followed the Declaration of Helsinki Ethical Principles

for Medical Research.

Physical Measurements
The following anamnestic and demographic data were

collected: sex, age (years), height (cm), weight (kg),

shoulder circumference (cm), shoulder span (cm), waist

circumference (cm), assistance with walking (yes/no), edu-

cation (no qualifications, elementary, secondary, post-

secondary education, doctoral degree).

The SARC-F scale was also verified in relation to other

measurements associated with sarcopenia, i.e. Geriatric

Depression Scale (GDS)16 for assessing depression, Katz

Scale for assessing Activities of Daily Living (ADL),17

Lawton Instrumental Activities of Daily Living Scale for

assessing instrumental activities of daily living (IADL),18

Mini Nutritional Assessment (MNA)19 for measuring the

nutritional status, and history of falls in the past year (yes/no,

if yes - provide the number).

Clinical Diagnosis of Sarcopenia
The clinical diagnosis of sarcopenia was made on the

same day by the same member of the medical staff. The

following tests were conducted: measurement of the total

muscle mass and appendicular lean mass using the BIA

method,20 and hand grip strength measured using

a hydraulic hand dynamometer (Jamar, Duluth, MN).21

Three readings were taken, and the highest measurement

for each hand was taken into consideration. The SPPB test

was used to assess physical fitness.22

Definitions of Sarcopenia
According to EWGSOP2, sarcopenia is defined as low mus-

cle strength and low muscle mass, and additionally its pro-

gression is measured with physical performance score. The

cut-off points were determined based on the lowest quintile

values in the current study population using the following

parameters: Appendicular Lean Mass index (ALM/ht2) for

men ≤ 7.0 kg/m2 and for women ≤ 5.5 kg/m2; hand grip

strength ≤27 kg for men and ≤16 kg for women; and gait

speed ≤ 0.8 m/s for men and women or SPPB ≤ 8 point

score.10

Statistical Analysis
Mean measurement and standard deviation were used for

the descriptive analysis of the group. The normality of

variable distribution was determined using the Shapiro–

Wilk test. The t-Student test was used to compare nor-

mally distributed variables, while the Mann–Whitney test

was used for non-normally normally distributed and for

ordinal variables. Sensitivity (Se), specificity (Sp), positive

predictive value (PPV), negative predictive value (NPV),

positive likelihood ratio (LR+) in relation to the sarcopenia

scores according to EWGSOP2 are expressed as percen-

tages. Receiver-operating characteristic (ROC) analysis

was performed to calculate the area under the curve

(ROC- AUC). The internal coherence of the SARC-F

questionnaire was assessed using the Cronbach’s Alpha

test, and the correlations of each SARC-F component

with the overall score were checked using the Spearman

test. Relationships between SARC-F and other variables

(hand grip strength, basic and instrumental daily life activ-

ities, nutrition level, body dimensions and composition, as

well as physical performance) were also investigated. The

p-value <0.05 was considered as statistically significant.

Statistical analysis was performed using Statistica 13.
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Results
Patient Characteristics
A total of 100 individuals volunteered to participate and

67 subjects were deemed eligible for the study. The stages

of the eligibility process are presented in Figure 1. Patient

characteristics are presented in Table 2.

Reliability
Correlations of individual questions with the total SARC-F

score are presented in Table 3. Internal coherence assessed

using Cronbach’s Alpha ratio test is 0.784.

Validity
The 5-item SARC-F questionnaire was tested and the

score of ≥4 indicated sarcopenia. Se, Sp, PPV, NPV, LR

+ were calculated and subsequently compared with the

EWGSOP2 criteria. Table 4 shows the distribution of

patients with and without sarcopenia, using the SARC-F

score (≥4) and the EWGSOP 2 criteria.

Table 5 presents the values of Se, Sp, PPV, NPV, LR+

for the SARC-F questionnaire using the EWGSOP2 cri-

teria as the reference standard. Sensitivity and specificity

of the SARC-F questionnaire were 92.9% and 98.1%,

respectively. The ROC curve of SARC-F against the

EWGSOP2 criteria is shown in Figure 2. ROC- AUC is

0.955 (95% CI: 0.0873–1, p<0.001), which demonstrates

high diagnostic potential of the SARC-F questionnaire.

Correlations between individual SARC-F items and clin-

ical and functional measurements (age, hand grip strength,

basic and instrumental daily life activities, nutrition level,

body dimensions and composition, physical performance) are

presented in Table 6. Statistically significant correlation was

found between the total SARC-F score and all of the investi-

gated parameters with the exception of height and fat mass.

Statistically significant correlation was found between SARC-

F scores in all of the investigated domains and the following

parameters: age, SPPB gait speed, total muscle mass.

Discussion
In the present study, we found that the 5-item SARC-F

questionnaire for the diagnosis of sarcopenia does not

require any measurements and its specificity and the posi-

tive predictive value of adverse physical changes are com-

parable to the EWGSOP2 criteria.

sarcopenia evaluated using

EWGSOP 2 (n= 67)

volunteers for the study 

(n=100)

SARC- F inconclusive (n=0)SARC- F < 4 (n=53)

EWGSOP 2 criteria (n=1)

Final diagnosis:

sarcopenia (n=1)

no sarcopenia (n=53)

SARC F ≥ 4 (n=14)

no EWGSOP 2 criteria  

(n=1)

Final diagnosis:

sarcopenia (n=13)

no sarcopenia (n=54)

excluded (n=33)

Mini-Cog < 3 (n=14)

age < 65 (n=19)

Figure 1 Classification of the study participants.

Abbreviation: EWGSOP 2, European Working Group on Sarcopenia in Older People 2.
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Perra-Rodriguez11 reported that the SARC-F scale was

successfully adapted to Spanish and validated in Mexican

community-dwelling elderly persons. These authors showed

that the Spanish version of the questionnaire was associated

with high reliability (Cronbach’s Alpha = 0.641). All items

of the scale correlated to the total score, criterion validity

when compared to the consensus panel criteria (high speci-

ficity and negative predictive values). The scale also corre-

lated to other measures related to sarcopenia such as age,

quality of life, self-rated health status, cognition, dependence

in daily living activities, nutritional status, depression, gait

speed, grip strength, peak torque and power for knee exten-

sion, SPPB, balance, and SMI.

Table 2 Patient Characteristics

Parameter SARC- F <4

n=53 (79%)

W=44; M=9

SARC- F ≥4

n=14 (21%)

W=10; M=4

p-value

Mean ± SD Mean ± SD

Age (years) 68.08 3.67 75.00 5.11 <0.001

SARC-F strength 0.25 0.59 1.21 0.58 <0.001

SARC-F assistancewithwalking 0.00 0.00 0.79 0.58 <0.001

SARC-F rising from a chair 0.00 0.00 1.14 0.53 <0.001

SARC-F climbing stairs 0.00 0.00 1.00 0.68 <0.001

SARC-F falls 0.26 0.49 0.86 0.95 0.035

SARC-F total score 0.60 0.86 5.00 1.52 <0.001

HGS D (kg) 22.72 6.55 14.50 5.26 <0.001

HGS ND (kg) 22.30 7.12 13.07 6.07 <0.001

SPPB chair stand test (points) 3.57 0.84 1.29 1.14 <0.001

SPPB balance test (points) 3.75 0.59 1.71 1.38 <0.001

SPPB gait speed test (points) 3.85 0.50 2.00 1.11 <0.001

SPPB total score (points) 11.19 1.58 5.00 3.42 <0.001

Height (cm) 161.03 7.76 164.62 7.62 0.127

Weight (kg) 78.69 13.64 68.01 11.16 0.009

Calf circumference (cm) 36.34 3.48 32.16 2.12 <0.001

Arm circumference (cm) 31.16 3.97 28.90 4.37 0.068

Waist circumference (cm) 96.90 12.94 73.95 6.17 <0.001

BMI (kg/m2) 30.30 4.54 25.03 3.34 <0.001

ADL/8 (points) 6.00 0.00 5.29 0.47 <0.001

IADL/27 (points) 27.00 0.00 22.79 3.66 <0.001

MNA (points) 13.92 0.38 12.21 0.97 <0.001

Fat mass (%) 39.02 7.41 39.76 6.68 0.736

Total muscle mass (kg) 26.13 5.32 21.29 4.76 0.003

ALM/ht2 (kg/m2) 7.27 1.01 5.54 1.07 <0.001

Note: Statistically significant differences are marked in bold.

Abbreviations: W, women; M, men; SD, standard deviations; HGS D, grip strength

of the dominant hand; HGS ND, grip strength of the non-dominant hand; SPPB,

Short Physical Performance Battery; BMI, Body Mass Index; ADL, Activities of Daily

Living; IAD, Instrumental Activities of Daily Living; MNA, Mini Nutritional

Assessment; ALM, ratio of Appendicular Lean Mass over height squared.

Table 3 Internal Coherence of the Polish Version of the SARC-F

Questionnaire

SARC- F Item Correlation p-value

Strength 0.833 <0.001

Assistance with walking 0.647 <0.001

Rising from a chair 0.735 <0.001

Climbing stairs 0.678 <0.001

Falls 0.625 <0.001

Notes: Cronbach’s alpha= 0.784. The item-total score correlations were analyzed

using the Spearman test.

Table 4 Contingency Table Showing Sample Distribution,

According to the Polish Version of the SARC-F Questionnaire

and the EWGSOP2 Criteria (N= 67)

EWGSOP 2 criteria p-value

Sarcopenia No Sarcopenia Total

SARC-F ≥ 4 13 1 14 p<0.001

< 4 1 52 53

Total 14 53 67

Abbreviation: EWGSOP 2, European Working Group on Sarcopenia in Older

People 2.

Table 5 Criterion Validity Between the Polish Version of the

SARC-F Questionnaire and the EWGSOP 2 Criteria

Se

(%)

Sp

(%)

PPV

(%)

NPV

(%)

Accuracy

(%)

LR

+

EWGSOP 2 92.9 98.1 92.9 98.1 97 49.2

Abbreviations: EWGSOP 2, European Working Group on Sarcopenia in Older

People 2; Se, sensitivity; Sp, specificity; PPV, positive predictive value; NPV, negative

predictive value; LR +, positive likelihood ratio.
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Figure 2 The ROC curve of SARC-F against the EWGSOP 2 criteria.

Abbreviation: EWGSOP 2, European Working Group on Sarcopenia in Older

People 2.
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In the present study, the level of reliability was higher.

Both, high sensitivity and specificity have been demon-

strated, indicating that SARC-F successfully identifies

people with sarcopenia. Also, a correlation was found

between individual SARC-F questions and other measures

related to sarcopenia.

Sánchez-Rodríguez et al,23 considered SARC-F to be

a feasible tool, suitable for bedside assessment in commu-

nity-dwelling older patients, and expected it to be widely

distributed for the assessment of sarcopenia in Spain. The

level of reliability in their research was 0.779, and the sensi-

tivity and specificity were 78.3% and 50.8%, respectively.

In the present study, high sensitivity and specificity of

SARC-F were observed (92.9% and 98.1%, respectively),

which proves that the tool detects cases with no sarcopenia

and identifies individuals with sarcopenia. Similar specificity

values were reported byWoo et al (98.7% for men, and 94.4%

for women),24 Kera et al (97.3%)25 and Kim et al (91.2%).26

However, the sensitivity values in the present study were very

high as compared to the abovementioned authors.

SARC-F was originally developed in English but

EWGSOP2 recommends for it to be translated and validated

into other languages as well. SARC-F has already been trans-

lated into Brazilian Portuguese,27 Chinese,28 Japanese,25

Korean,26 Mexican Spanish,11 and numerous other language

validations in Europe are currently in progress.

In the preset study, mean age of the patients with sarco-

penia was 70±5 years. The age of patients with sarcopenia

diagnosed using SARC-F was statistically significant higher

as compared to disease-free subjects. In Spanish validation

studies, patient age was higher by 11 years on average (± 6

years), and sarcopenia was diagnosed using SARC-F in 51

out of 90 subjects.11 In the present study, sarcopenia was

diagnosed only in 14 individuals, which might have resulted

from younger age of our study population.

Limitations
The study is not without limitations, chief among them

a relatively small sample size, although it is compliant

with the methodological report from the European Union

Geriatric Medicine Society Sarcopenia Special Interest

Group.9 Also, the number of people classified as suffering

from sarcopenia constitutes only a small proportion of the

entire study population and may be biased towards those

without sarcopenia. Since participation in the study was

voluntary and participants had to be independent to be able

to reach the research center, the group of people without

sarcopenia was larger.

Another limitation of the study was the considerable dis-

proportion in the number of female andmale participants, even

taking into account the feminization of aging, which is

described as a tendency for women to outlive men.29

According to the Statistics Poland (formerly known as

Central Statistical Office), the feminization index in Poland

increases with age and is the consequence of higher mortality

among the males.30 Further validation of SARC-F should

include elderly people with health problems in hospitals or

nursing homes.

Conclusions
Sarcopenia is a well-known negative effect of the aging

process which reduces functional performance and increases

the risk for disability and mortality. In light of the global

aging of the population, screening for sarcopenia should

become a public health priority. Early detection of sarcopenia

can prevent or reduce its negative effects by introducing

therapeutic measures. The SARC-F questionnaire is

a recommended, translated and validated tool for assessing

sarcopenia in everyday practice in Polish conditions. It is an

inexpensive, easily applicable and non-invasive method

which does not require the use of specialized equipment.
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