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ABSTRACT

PURPOSE: The knowledge for the disease sarcopenia among the elderly population in Bulgaria is
insufficient. Whole-body dual-energy X-ray (DXA) scans, anthropometric and clinical tests are used
to diagnose it. Early screening of sarcopenia is an important strategy for the timely detection of this
disease. The aim of the current study is to identify sarcopenia in the elderly through SARC-F
questionnaire.

METHODS: Data were obtained based on a questionnaire conducted by the student nurses in the
Faculty of Public Health and Health Care of the University "Prof. Dr. Assen Zlatarov"-Burgas. A five-
component SARC-F questionnaire was used to assess muscle strength. A sum equal to or greater than
4 is predictive of sarcopenia. 113 women aged >65 with a mean age of 74.6 + 6.7 years were included
in the study.

RESULTS: 37% of the women had a total score corresponding to the risk of sarcopenia. The most
common signs were a lack of muscle strength and an increased number of falls. The assessment of
SARC-F might facilitate the physicians in the clinical practice to detect sarcopenia in the elderly
population.

CONCLUSIONS: SARC-F is a reliable method for the assessment of sarcopenia in elderly women.
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INTRODUCTION

The term, sarcopenia, was firstly used in 1988
to describe the condition with muscle wasting
of the older people (1). In the next years,
authors defined sarcopenia as appendicular
muscle mass <2 standard deviations (SDs)
below the mean of a young reference group
assessed  with  dual  energy  X-ray
absorptiometry (DXA). In previous published
studies the prevalence and the severity of
sarcopenia were reported to increase
significantly with age and sarcopenia was
associated with a physical disability (2).
Through  assessment  with  bioelectrical
impedance analysis (BIA) people with
functional impairment showed an estimated
lean mass below 2 SDs of the mean (3).
Obesity and loss of muscle mass were also
attributed to worse outcomes. The term
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‘sarcopenic obesity’ became popular (4). It
was recognized that there are numerous causes
of age-related sarcopenia, including loss of
motor units innervating muscle, systemic
inflammation, oxidative stress, and decline in
anabolic hormones and decrease in the
physical activity (5, 6).

PURPOSE

Sarcopenia and osteoporosis are often
coexistent. There are different tools for the
assessment of osteoporosis and fracture risk to
make a decision if the patients should undergo
DXA scan (7,8). Several sarcopenia screening
tools have been developed to assess this
condition. As a pioneer of these tools, the
SARC-F has been validated in various studies
and translated into different languages (9-11).

The SARC-F has 5 items: strength, assistance
in walking, rising from a chair, climbing stairs,
and falls, (Figure 1)
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Component Question Scoring
Strength How much difficulty do you None = 0
have in lifting and Some =1
carrying 10 pounds? A lot or unable = 2
Assistance in How much difficulty do you None = 0
walking have walking across a room? Some = 1
A lot, use aids, or
unable = 2
Rise from a chair How much difficulty do you None = 0
have transferring from Some = 1
a chair or bed? A lot or unable without
help = 2
Climb stairs How much difficulty do you None = 0
have climbing a flight Some = 1
of 10 stairs? A lot or unable = 2
Falls How many times have you None = 0
fallen in the past year? 1-3 falls = 1

4 or more falls = 2

Figure 1. SARC-F questionnaire

METHODS

Data were obtained based on a questionnaire
conducted by the student nurses in the Faculty
of Public Health and Health Care of the
University "Prof. Dr. Assen Zlatarov"-Burgas.
Five-component SARC-F questionnaire was
used to assess muscle strength, the need of
assistance in walking, the ability to rise from a
chair and to climb stairs, and the incidence of
falls. The score ranges from 0 to 10 points with
0 to 2 points for each component. A sum equal
to or greater than 4 is predictive of sarcopenia.
113 women with a mean age of 74.6 + 6.7
years were included in the study. The inclusion
criteria were subjects of age >65 years. Other
concomitant diseases were not evaluated.
Subjects haven’t undergone DXA scans or
bioelectrical impedance analysis (BIA). SPSS
version 19 was used to do statistical analysis of
the data.

RESULTS

42/113 women (37%) were diagnosed with risk
of sarcopenia (the sum of the SARC-F
questionnaire was equal or above 4 points). The
remain subjects-71/113 women (63%) didn’t
have risk sarcopenia (the sum of the SARC-F
questionnaire was less than 4 points). The age of
the subjects correlated with the incidence of
sarcopenia. Sarcopenic women were significantly
older (77.4 years) than non-sarcopenic (73.2
years), p<0.05. The most common signs of the
women with sarcopenia were lack of muscle
strength and increased number of falls, fig. 2.
According to the component “assistant in
walking” 43 women (38.1%) showed no
difficulty in walking across a room, 61 women
had some difficulty (53.9%) and 9 women (8%)
had a lot of difficulty in walking across a room or
were unable to walk. After assessing the subjects
due to the criterion “rise from a chair” we

determined that 38 women (33.6%) were with no
difficulty and 42 women (37.2%) were with
some difficulty in transferring from a chair or
bed. The remaining 33 women (29.2%) were
unable to rise from a chair or bed without help.
42 subjects (37.2%) didn’t show any difficulties
in climbing 10 stairs, 54 subjects (47.8%) had
some difficulties in doing this activity and 17
subjects (15%) were unable to climb 10 stairs. 58
women (51.3%) haven’t fallen in the past year,
41 women (36,3%) had 1-3 falls and 14 women
(12.4%) had 4 or more falls in the past year. 51
subjects (45.1%) had no difficulty in lifting and
caring 10 pounds, 44 subjects (38.9%) had some
difficulty and 18 subjects (15.9%) had a lot of
difficulties or were unable to lift and carry 10
pounds, Table 1.

DISCUSSION

Despite the clinical importance of sarcopenia
this disease remains poorly recognized in the
clinical practice. Although some studies
suggested that cutoff value of 3 of SARC-F
reached the optimal Youden’s index,
sarcopenia is considered to be present if
SARC-F >4 (12, 13). SARC-F is a simple
method for screening of sarcopenia and could
be helpful to detect high-risk patients for
further examinations.

The prediction of the adverse outcomes is the
most important factor in evaluating the
function of screening scores. Tan et al. (14)
detected negative health outcomes in patients
at high risk of sarcopenia assessed with SARC-
F. The results of the current study showed that
SARC-F had a good performance in predicting
sarcopenia and suggested that early exercise
intervention for high-risk individuals detected
with SARC-F might reduce the risk of adverse
outcomes and improve prognosis.
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B with sarcopenia

W without sarcopenia

Figure 2. Percent of the women with and without risk of sarcopenia.

Table 1. Number and percent of the women according to each separate component of SARC-F

Components Count of the % of the women
women

assistance in walking No 43 38.1%
difficulty
Some 61 53.9%
difficulty
A lot of 9 8.0%
difficulty
or unable

rise from a chair No 38 33.6%
difficulty
Some 42 37.2%
difficulty
A lot of 33 29.2%
difficulty
or unable

climb stairs No 42 37.2%
difficulty
Some 54 47.8%
difficulty
A lot of 17 15.0%
difficulty
or unable

falls 0 58 51.3%
1-3 41 36.3%
4 or more 14 12.4%

strength No 51 45.1%
difficulty
Some 44 38.9%
difficulty
A lot of 18 15.9%
difficulty
or unable
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Some studies showed very low sensitivity of
the SARC-F (15-17). One of them reported
that SARC-F had a sensitivity of 35.6% and a
specificity of 82.2% in 487 Mexican older
adults (18).

In another study which compared SARC-F-3
with SARC-F was found that SARC-F-3 had
even lower sensitivity and diagnostic accuracy
than SARC-F. Low sensitivity means that
subjects who have sarcopenia could be missed.
An AUC area of > 0.9 indicates high accuracy,
0.7 to 0.9 indicates moderate accuracy, 0.5 to
0.7-low accuracy and 0.5 indicates chance
result (19). In the study of Yang et al., the
AUC of SARC-F was 0.894, whereas that of
SARC-F-3 was 0.676 and this was the reason
why the authors of this study suspected that
SARC-F-3 may not be suitable for sarcopenia
screening in community-dwelling older adults
(20). The incidence of sarcopenia (37%) in our
study was higher compared to those found in
the studies of Yang et al.-15.9% (19), Smoliner
et al.-25% (21) and Coin et al.-20% who
assessed community-dwelling people in Iltaly
(22). Masanes et al. evaluated community-
dwelling elderly in Barcelona, Spain and found
a similar prevalence of sarcopenia (33%)
compared to our study (37%).

CONCLUSIONS

In the current study, we found a relatively high
prevalence of sarcopenia compared to previous
studies. Sarcopenic women were significantly
older than non-sarcopenic.

REFERENCES

1. Rosenberg IH. Sarcopenia: origins and
clinical relevance. J Nutr 127( Suppl:
990S-991S, 1997

2. Baumgartner RN, Koehler KM, Gallagher
D, Romero L, Heymsfield SB, Ross RR, et
al. Epidemiology of sarcopenia among the
elderly in New Mexico. Am J Epidemiol;
147: 755763, 1998

3. Janssen |, Heymsfield SB, Ross R. Low
relative skeletal muscle mass (sarcopenia)
in older persons is associated with
functional  impairment and  physical
disability. J Am Geriatr Soc; 50: 889— 896,
2002

4. Baumgartner RN, Wayne SJ, Waters DL,
Janssen |, Gallagher D, Morley JE.
Sarcopenic obesity predicts instrumental
activities of daily living disability in the
elderly. Obes Res 12: 1995- 2004, 2004;

PENEV P.

5. Morley JE, Baumgartner RN, Roubenoff R,
Mayer J, Nair KS. Sarcopenia. J Lab Clin
Med 137: 231- 243, 2001

6. Marzetti E, Calvani R, Tosato M, et al.
Sarcopenia: an overview. Aging Clin Exp
Res 29: 11-17, 2017

7. Kirilova E, D Tcherkezov, V Gonchev, Z
Zheleva OSIRIS index for assessment of
the osteoporosis risk in postmenopausal
women. National conference Science and
Society 2019, Kardjali, RKR print OOD
ISSN 1314-3425, 95-99, 2019.

8. Kirilov N, Kirilova E. Computer vision for
assessment of scoliosis from dual energy X-
ray (DXA) image, Second Youth Scientific
Session “Biomedicine and Quality of Life”
November 4-5, , BMQL-2019-Book-of-
abstracts.pdf: p 18, 2019

9. Cao L, Chen S, Zou C, et al. A pilot study
of the SARC-F scale on screening
sarcopenia and physical disability in the
Chinese older people. J Nutr Health Aging;
18:277-283, 2014

10.Parra-Rodriguez L, Szlejf C, Garcia-
Gonzalez Al, et al. Cross-cultural
adaptation and validation of the Spanish-
language version of the SARC-F to assess
sarcopenia in Mexican community-dwelling
older adults. J Am Med Dir Assoc,
17:1142-1146, 2016

11.Kim S, Kim M, Won CW. Validation of the
Korean  version of the SARC-F
guestionnaire to assess sarcopenia: Korean
frailty and aging cohort study. J Am Med
Dir Assoc, 19: 40-45, 2018

12.Malmstrom TK, Morley JE. SARC-F: a
simple questionnaire to rapidly diagnose
sarcopenia. J Am Med Dir Assoc, 14:531-
532, 2013

13.Li M, Kong Y, Chen H, Chu A, Song G,
Cui Y. Accuracy and prognostic ability of
the SARC-F questionnaire and Ishii's score
in the screening of sarcopenia in geriatric
inpatients. Braz  J Med Biol Res,;
52(9):e8204. doi:10.1590/1414-
431X20198204, 2019

14.Tan LF, Lim ZY, Choe R, Seetharaman S,
Merchant R. Screening for frailty and
sarcopenia among older persons in medical
outpatient clinics and its associations with
healthcare burden.J Am Med Dir Assoc
18:583-587, 2017

15.Malmstrom TK, Morley JE. SARC-F. a
simple questionnaire to rapidly diagnose
sarcopenia. J Am Med Dir Assoc 14:531-
532, 2013

Trakia Journal of Sciences, Vol. 18, Suppl. 1, 2020 151



16.Tanaka S, Kamiya K, Hamazaki N, et
al. Utility of SARC-F for assessing physical
function in elderly patients  with
cardiovascular disease.J Am Med Dir
Assoc 18:176-181, 2017

17.Parra-Rodriguez L, Szlejf C, Garcia-
Gonzalez  Al, et al. Cross-cultural
adaptation and validation of the Spanish-
language version of the SARC-F to assess
sarcopenia in Mexican community-dwelling
older adults.J Am Med Dir Assoc,
17:1142-1146, 2016

18.Linden  A. Measuring diagnostic and
predictive accuracy in disease management:
an introduction to receiver operating
characteristic (ROC) analysis. J Eval Clin
Pract 12:132-139, 2006

19.Yang M, Hu X, Xie L, et al. SARC-F for
sarcopenia  screening in  community-
dwelling older adults: Are 3 items
enough?. Medicine (Baltimore).
97(30):e11726.
doi:10.1097/MD.0000000000011726, 2018

PENEV P.

20.Barbosa-Silva TG, Menezes  AM,
Bielemann RM, et al. Enhancing SARC-F:
improving sarcopenia screening in the
clinical  practice.J Am Med Dir
Assoc 17:1136-1141, 2016.

21.Smoliner C, Sieber CC, Wirth R.
Prevalence of sarcopenia in geriatric
hospitalized patients. J Am Med Dir Assoc;
15:267-272, 2014.

22.Coin A, Sarti S, Ruggiero E, Giannini S,
Pedrazzoni M, Minisola S, et al. Prevalence
of sarcopenia based on different diagnostic
criteria using DEXA and appendicular
skeletal muscle mass reference values in an
Italian population aged 20 to 80. J Am Med
Dir Assoc. ;14:507-512, 2013

23.Masanes F, Culla A, Navarro-Gonzalez M,
Navarro-Lopez MC, Sacanella E, Torres B,
et al. Prevalence of sarcopenia in healthy
community-dwelling elderly in an urban
area of Barcelona (Spain) J Nutr Health
Aging. ;16:184-187,2012

152 Trakia Journal of Sciences, Vol. 18, Suppl. 1, 2020



