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Fatigue and primary sarcopenia in geriatric patients
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INTRODUCTION
With advancing age, various degrees of loss in body functions 
occur. Muscle loss in the elderly is one of the most important 
natural processes. The third decade for muscle mass was accepted 
as the turning point, and 27 years was indicated as the threshold 
at which skeletal mass began to be negatively correlated with age 
among both men and women1. The European Working Group 
on Sarcopenia in Older People (EWGSOP) updated the 2010 
sarcopenia definition in 2019. According to the decisions taken 
in EWGSOP2, the primary parameter of sarcopenia is low mus-
cle strength. Sarcopenia is probable when low muscle strength is 
detected. By adding “low muscle mass” to this, the diagnosis of 
“sarcopenia” is made2. Sarcopenia can cause an increase in the 
risk of falls and fractures due to falls, deterioration in activities 
of daily living, movement disorders, increased hospitalization, 
decreased quality of life, and even death. As can be seen, sarco-
penia is associated with many adverse conditions in the elderly 
and can be considered a marker of frailty3,4.

Fatigue can be defined as “an overwhelming, debilitating, 
and persistent feeling of burnout that reduces the person’s 
ability to perform activities of daily living, including work-
ing effectively and performing customary family and social 
duties”5. The 50% concordance in idiopathic chronic fatigue 
in monozygotic twins suggests that both genetic and environ-
mental factors are important in the pathogenesis6. Fatigue is 
common, with a rate of approximately 20% in the general pop-
ulation7. Researchers have investigated the relationship between 
fatigue and many diseases and revealed that this rate increases 
up to 50% in cancer, chronic infections, autoimmune, and 
neurological diseases in which the immune system is affected8. 
The geriatric population is at higher risk of fatigue due to both 
physiological changes and comorbid conditions.

This study aimed to investigate the frequency of fatigue in 
geriatric patients with primary sarcopenia and to evaluate the 
relationship between fatigue and symptoms such as depression 
and sleepiness in these patients.
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SUMMARY
OBJECTIVE: This study aimed to investigate the frequency of fatigue in geriatric patients with primary sarcopenia and to evaluate the relationship 

between fatigue and symptoms such as depression and sleepiness.

METHODS: This case-control study was conducted between December 2020 and August 2021 in the geriatrics outpatient clinic of Istanbul University-

Cerrahpasa. The European Working Group on Sarcopenia in Older People 2 criteria were considered for the diagnosis of sarcopenia. Demographic 

data, accompanying chronic diseases, comprehensive geriatric assessments, and laboratory values of the patients were noted. Scales used to assess 

fatigue in all participants include Fatigue Assessment Scale, Fatigue Severity Scale, and Fatigue Impact Scale and associated symptoms include Geriatric 

Depression Scale and Epworth Sleepiness Scale.

RESULTS: The mean (standard deviation) age was 75.3 (7.1) for 51 primary sarcopenia (38 female) patients and 73.5 (5.8) for 51 control (37 female) 

patients. There was no significant difference between the two groups in terms of gender and age (p=0.822, p=0.171). The prevalence of hypertension 

was higher, and the level of education was lower in the sarcopenic group than in the nonsarcopenic group (p=0.017, p=0.013). Fatigue Assessment 

Scale, Fatigue Severity Scale, Fatigue Impact Scale total, Fatigue Impact Scale cognitive, Fatigue Impact Scale physical, and Fatigue Impact Scale social 

questionnaire scores were significantly higher in the sarcopenic group (all p<0.001). The Geriatric Depression Scale score was statistically higher in 

the sarcopenic group; however, there was no significant difference in the Epworth Sleepiness Scale score between the two groups (p=0.014, p=0.072). 

Multivariate analysis was performed on education level, hypertension, fatigue questionnaires, and Geriatric Depression Scale, which were found to 

be significant in the univariate logistic regression analysis. In the multivariate logistic regression analysis, only the Fatigue Impact Scale total was 

determined to be associated with sarcopenia [odds ratio 1.161, 95% confidence interval (1.084–1.242)].

CONCLUSION: In primary sarcopenia, there is mental and social fatigue as well as physical fatigue. Therefore, the prevention and treatment of 

sarcopenia in geriatric patients is important.
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METHOD
This prospective, case-control study was conducted between 
December 2020 and August 2021 in the geriatrics outpatient 
clinic of Istanbul University-Cerrahpasa, Cerrahpasa Medical 
Faculty. The Ethics Committee of the Cerrahpasa Medical 
Faculty approved the study protocol (09.09.2020-117341) and 
written informed consent for study participation was obtained 
from all participants.

Study population and setting
A total of 102 patients, 51 patients with primary sarcopenia 
and 51 controls, who applied to our geriatrics outpatient clinic, 
were included in this study. Demographic data, accompany-
ing chronic diseases, and laboratory values of the patients were 
noted. In addition, comprehensive geriatric evaluations of the 
patients were performed.

Patients with probable secondary sarcopenia (being bed-
bound, advanced organ failure, malignancy, malnutrition, HIV 
infection, rheumatoid arthritis, malabsorption, and steroid use) 
and active infection were excluded from the study. Dementia 
was excluded as it may make it difficult to cooperate to the 
questionnaires. Due to the effect of depression on fatigue, 
patients who were already diagnosed with depression or who 
were diagnosed with depression during our clinical evaluation 
were not included in the study.

Sarcopenia diagnosis
The EWGSOP2 criteria were considered for the diagnosis of 
sarcopenia and cutoff values2. For the diagnosis of sarcopenia, 
a handgrip strength test is performed initially. If low muscle 
strength is detected, it is considered “probable sarcopenia.” 
Afterward, muscle mass is measured, and in case of low muscle 
mass, it is considered “sarcopenia.” If low muscle strength and 
slowed walking speed are added to muscle mass, it is defined 
as “severe sarcopenia.” For a positive handgrip strength test, 
the cutoff value was accepted as 27 kg for men and 16 kg for 
women. Bioelectrical impedance analyzer device (Tanita Body 
Composition Analyzer® TBF-300 model, Tanita Co., Tokyo, 
Japan) was used to measure skeletal muscle mass index (SMMI) 
in kg/m2 after 12 h of fasting and its cutoff value was <7.0 kg/
m2 in males and <5.5 kg/m2 in females. The cutoff value of the 
gait speed was accepted as ≤0.8 m/s2.

Fatigue Questionnaires and Geriatric Assessment
Fatigue Severity Scale (FSS): It is a nine-item questionnaire. 
By evaluating the last week’s process, the participant is asked 
nine questions. As an answer, the participant is asked to give a 
score between 1 and 7 for each item: 1 signifies strong discord, 

and 7 signifies strong harmony. The total score is divided by 
9, and if it is ≥, the participant is considered to have fatigue. 
The FSS was developed by Krupp et al. and the Turkish vali-
dation was performed by Gencay-Can and Can9,10.

Fatigue Impact Scale (FIS): It determines the physical, cog-
nitive, and social effects of fatigue in the last month. It consists 
of 40 questions in total: cognitive effects are evaluated with 10 
questions, social effects are evaluated with 10 questions, and 
psychosocial effects are evaluated with 20 questions. Each ques-
tion is read to the participants and asked to give the most suit-
able value between 0 (no problem) and 3 (very big problem). 
Each field is evaluated separately. The FIS was first developed 
by Fisk et al. in 1994, and its Turkish validation was done by 
Armutlu et al.11,12.

Fatigue Assessment Scale (FAS): FAS, consisting of a total 
of 10 questions, 5 of which are about physical fatigue and 5 
about mental fatigue, was designed by De Vries et al.13. Each 
option is read to the participants and asked to answer each ques-
tion on a scale of 1–5, with 1 indicating never and 5 always. 
The total score ranges from 10 to 50. A score between 22 and 
50 indicates fatigue.

Epworth Sleepiness Scale (ESS): This scale consists of 
eight questions developed to determine daytime sleepiness14. 
A Turkish validity and reliability study was also conducted15. 
Considering the last month, the probability of napping is 
questioned in a total of eight different daily situations. Each 
condition is read to the patient individually and asked to give 
a value between 0 (I never sleep) and 3 (I probably sleep). 
The value given to each state is summed up numerically, the 
maximum score is 24, and the higher score indicates more 
daytime sleepiness. Value of >10 is considered abnormally 
increased daytime sleepiness.

Geriatric Depression Scale (GDS): It was developed by 
Yesavage et al.16. The Turkish validation of the short form of 
the GDS was performed by Durmaz et al.17. The participant 
is asked 15 questions to be answered as yes or no. The numer-
ical value given to each question is summed up; a maximum of 
15 points can be obtained, and the higher the scale score, the 
higher the depressive state. Value of ≥5 is considered increased 
depressive mood.

Mini-Mental State Examination (MMSE): The MMSE 
used to screen for cognitive disorders was designed by Folstein 
et al.18. Turkish validation of the MMSE was performed by 
Güngen et al.19. In the MMSE, the participant is asked to 
answer questions about orientation, recording memory, atten-
tion-calculation, recall, and language. It is evaluated out of a 
total of 30 points. Score of <24 points is considered decreased 
cognitive function.
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Mini Nutritional Assessment (MNA): This test was devel-
oped in the 1990s and is approved for use in hospitals, clinics, 
and nursing homes in the geriatric population aged 65 years 
and above. In the first part of the MNA form, there are six ques-
tions evaluating food consumption, weight loss, mobility, stress 
or acute illness, the presence of neuropsychological problems, 
and body mass index. In the second part of the MNA form, 
questions about dietary habits, medical history, drug use, and 
subjective evaluation of health are asked, and anthropometric 
measurements are recorded. The highest score is 30; score of 
≤17 points is considered malnutrition20.

Statistical analysis
Pearson’s chi-square test and Fisher’s exact test were used 
to compare categorical variables. The Student’s t-test was 
used to compare numerical variables. Spearman’s correla-
tion analysis was used to evaluate the relationship between 
sarcopenia, fatigue questionnaires, and comprehensive geri-
atric assessment tests. In the study, FAS, FSS, FIS total, 
GDS, hypertension, and level of education were analyzed 
first with the univariate logistic regression (LR) method and 
then variables that were found to be significant were ana-
lyzed with the stepwise multivariate LR method. The results 
were evaluated at 95% confidence interval and p<0.05 sig-
nificance level. The IBM SPSS-20 (Statistical Package for 
Social Sciences, Chicago, IL, USA) package program was 
used for statistical analysis.

RESULTS
Of the 51 patients with sarcopenia, 38 were female and the 
mean (standard deviation) age was 75.3 (7.1) years, while in 
the control group with 51 patients, 37 were female and the 
mean (standard deviation) age was 73.5 (5.8) years. There was 
no significant difference between the two groups in terms of 
gender and age (p=0.822, p=0.171). When compared in terms 
of education level, the rate of being a high school graduate was 
statistically significantly lower in the sarcopenia group (p=0.013). 
Of the chronic diseases, only hypertension was seen statistically 
significantly more frequent in sarcopenic patients than in non-
sarcopenic patients (p=0.017). When the laboratory levels were 
examined, no significant difference was found between the two 
groups in terms of hemoglobin, TSH, hemoglobin A1c, and 
25-hydroxyvitamin D levels (p=0.061, p=0.906, p=0.133, and 
p=0.113, respectively). Details of patients’ demographic data 
and chronic diseases are given in Table 1.

The FAS, FSS, FIS total, FIS cognitive, FIS physical, and 
FIS social questionnaire scores were statistically significantly 
higher in the sarcopenic group (all p<0.001). When we accept 
that >22 points have fatigue according to the FAS question-
naire, 44 patients in the sarcopenia group and 26 patients 
in the control group had fatigue (p<0.001). Considering ≥4 
points having fatigue according to the FSS questionnaire, 
32 patients in the sarcopenia group and 12 patients in the 
control group had fatigue (p<0.001). While the GDS score 
was statistically higher in the sarcopenic group, there was 

Table 1. Demographic data and chronic diseases of patients.

Data are shown as mean (standard deviation). Statistically significant p-values are indicated as bold.

With sarcopenia Without sarcopenia p-value

Number of patients 51 51

Gender (female/male) 38/13 37/14 0.822

Age* 75.3 (7.1) 73.5 (5.8) 0.171

Education (elementary/high school) 46/5 36/15 0.013

Body mass index* 28.2 (5.2) 28.7 (4.8) 0.604

Hypertension 47 (92%) 38 (74%) 0.017

Diabetes mellitus 20 (39%) 16 (31%) 0.407

Heart failure 5 (9%) 1 (2%) 0.205

Osteoporosis 8 (16%) 4 (8%) 0.219

Hypothyroidism 9 (18%) 9 (18%) 1.000

Asthma 3 (6%) 2 (4%) 0.647

Hyperlipidemia 8 (16%) 13 (25%) 0.221

Chronic obstructive pulmonary disease 5 (10%) 5 (10%) 0.184

Chronic kidney disease 4 (8%) 4 (8%) 1.000

Benign prostatic hyperplasia 7 (14%) 3 (6%) 0.183
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no significant difference in the ESS score between the two 
groups (p=0.014 and p=0.072). Muscle strength, muscle mass, 
and walking speed were lower in the sarcopenia group (all 
p<0.001). The details of the comprehensive geriatric evalua-
tion and fatigue questionnaire results of the sarcopenia and 
control group are given in Table 2. Fatigue survey results of 
the sarcopenia group and control group are shown in Figure 1. 
GDS and ESS results of the sarcopenia group and control 
group are shown in Figure 2.

The FAS, FSS, FIS total, GDS, hypertension, and educa-
tion level were statistically significant in univariate LR analysis 
(p<0.001, p<0.001, p<0.001, p=0.017, p<0.001, and p=0.017, 
respectively). In the multivariate LR analysis performed on these 
parameters, which were significant in the univariate analysis, 
only the FIS total was significant [odds ratio (OR) 1.161, 95% 
confidence interval (CI) 1.084–1.242]. Details of the regres-
sion analysis are given in Table 3.

DISCUSSION
To the best of our knowledge, this is the first study to evalu-
ate the relationship between primary sarcopenia and fatigue, 
sleepiness, and depression. Diabetes mellitus, hypothyroidism, 
chronic heart failure, chronic obstructive pulmonary disease, 
vitamin D deficiency, or anemia can be counted as some of the 
secondary causes of fatigue. In this study, the fact that there 
was no difference between the two groups in terms of these 
diseases or conditions enabled us to rule out other causes of 
fatigue other than sarcopenia. Thus, we were able to evaluate 
sarcopenia as the primary cause of fatigue.

 
Figure 1. Fatigue survey results of sarcopenia and control groups.

 
Figure 2. Geriatric Depression Scale and Epworth Sleepiness Scale 
results of sarcopenia and control groups.

Table 2. Comprehensive geriatric evaluation and fatigue questionnaire results of patients.

SMMI: skeletal muscle mass index. Data are shown as mean (standard deviation). Statistically significant p-values are indicated as bold.

With sarcopenia (n=51) Without sarcopenia (n=51) p-value

Mini-Mental State Examination 27.0 (1.8) 27.6 (1.3) 0.076

Mini Nutritional Assessment 24.6 (2.9) 26.0 (2.8) 0.017

SARC-F 4.0 (2.3) 1.5 (1.5) <0.001

Grip strength (kg) 15.6 (4.8) 24.9 (8.2) <0.001

Skeletal muscle mass index (kg/m2) 6.1 (0.5) 6.7 (0.7) <0.001

Gait speed (m/s) 0.7 (0.2) 0.9 80.3) <0.001

Fatigue Assessment Scale 28.2 (6.6) 23.1 85.6) <0.001

Fatigue Severity Scale 4.5 (1.7) 2.9 (1.6) <0.001

Fatigue Impact Scale total 89.1 (21.6) 59.8 (13.8) <0.001

FIS cognitive 20.0 (5.7) 14.3 (4.4) <0.001

FIS physical 24.8 (6.5) 16.1 (5.4) <0.001

FIS social 59.8 (13.8) 44.3 (13.2) <0.001

Epworth Sleepiness Scale 5.0 (3.9) 3.7 (3.3) 0.072

Geriatric Depression Scale 3.9 (2.7) 2.6 (2.4) 0.014
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This study revealed that the incidence of sarcopenia decreased 
as the level of education increased. In fact, this result is not 
surprising since educated individuals pay more attention to a 
balanced diet and physical activities, do not delay hospital vis-
its, and try to apply physician recommendations more care-
fully. Although we excluded malnutrition as the cause of sec-
ondary sarcopenia when designing the study, the MNA scores 
were found to be significantly lower in the sarcopenic group. 
This may be because the sarcopenic group might be taking 
foods with less protein content.

Vlietstra et al. applied the fatigue scales to 157 patients 
with osteoarthritis or rheumatoid arthritis, divided the patients 
into groups with and without sarcopenia, and found no signif-
icant difference between the groups in terms of fatigue21. In a 
study evaluating the relationship between sarcopenia and its 
components and fatigue, no significant relationship was found 
between sarcopenia and fatigue. However, a significant rela-
tionship was found between decreased hand grip strength and 
walking speed and fatigue22. In our study, however, in addition 
to hand grip strength and walking speed, which are the com-
ponents of sarcopenia, there was also a significant relationship 
between sarcopenia and fatigue. The fact that the FIS total was 
significant in the multivariate regression analysis of our study 
may be due to the elaboration of fatigue as a result of the 40 
questions in the FIS total.

In the literature, inflammatory immune response and 
pro-inflammatory cytokine levels have been associated with 
fatigue in various diseases23. Since sarcopenia is an inflamma-
tory condition, pro-inflammatory cytokines involved in the 
pathogenesis of sarcopenia may cause fatigue24.

The limitations of our study are that it is a case-control 
study and the number of study participants is low.

CONCLUSION
Fatigue is a condition with an increased frequency in sarcope-
nia. FIS total, FAS, and FSS fatigue scores were higher in the 
sarcopenic group, indicating that mental and social fatigue are 
present in addition to physical fatigue in sarcopenia. For this 
reason, protein-rich diet, adequate vitamin D intake, and phys-
ical exercise are of great importance in order to prevent sarco-
penia and subsequent fatigue in geriatric patients. The biggest 
contribution we have made to the literature with this study 
is presenting the sarcopenia-fatigue relationship comprehen-
sively by the simultaneous application of all FAS, FIS (cogni-
tive, social, and physical), and FSS fatigue questionnaires and 
evaluating their relationship with ESS and GDS.

STATEMENT OF ETHICS
The study was approved by the ethics committee of Istanbul 
University-Cerrahpasa, Cerrahpasa Medical Faculty 
(09.09.2020-117341).

AUTHORS’ CONTRIBUTIONS
VS: Conceptualization, Formal Analysis, Investigation, 
Methodology. BBK: Data curation, Investigation, Writing 
– original draft. HY: Methodology, Supervision, Writing – 
review & editing.

REFERENCES
1.	 Silva AM, Shen W, Heo M, Gallagher D, Wang Z, Sardinha LB, et al. 

Ethnicity-related skeletal muscle differences across the lifespan. Am 
J Hum Biol. 2010;22(1):76-82. https://doi.org/10.1002/ajhb.20956

Table 3. Univariate and stepwise multivariate logistic regression analysis for factors associated with sarcopenia.

LR: logistic regression; CI: confidence interval. Statistically significant p-values are indicated as bold.

Univariate LR Multivariate LR

Odds ratio (95%CI) p-value Odds ratio (95%CI) p-value

Fatigue Assessment Scale 1.143 (1.064–1.229) <0.001 1.001 (0.873–1.147) 0.989

Fatigue Severity Scale 1.713 (1.334–2.200) <0.001 0.689 (0.392–1.208) 0.193

Fatigue Impact Scale total 1.111 (1.068–1.157) <0.001 1.161 (1.084–1.242) <0.001

Geriatric Depression Scale 1.218 (1.035–1.434) 0.017 0.807 (0.603–1.080) 0.150

Hypertension 4.020 (1.211–13.339) <0.001 1.826 (0.395–8.435) 0.441

Education 0.261 (0.087–0.785) 0.017 0.596 (0.107–3.327) 0.556

2.	 Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyère O, Cederholm 
T, et al. Sarcopenia: revised European consensus on definition and 
diagnosis. Age Ageing. 2019;48(1):16-31. https://doi.org/10.1093/
ageing/afy169

https://doi.org/10.1002/ajhb.20956
https://doi.org/10.1093/ageing/afy169
https://doi.org/10.1093/ageing/afy169


Fatigue and primary sarcopenia

1570

Rev Assoc Med Bras 2022;68(11):1565-1570

3.	 Hao R, Guo H. Anorexia, undernutrition, weight loss, sarcopenia, 
and cachexia of aging. Eur Rev Aging Phys Act. 2012;9(2):119-27. 
https://doi.org/10.1007/s11556-012-0103-7

4.	 Daly RM, Iuliano S, Fyfe JJ, Scott D, Kirk B, Thompson MQ, et al. 
Screening, diagnosis and management of sarcopenia and frailty in 
hospitalized older adults: recommendations from the Australian and 
New Zealand Society for Sarcopenia and Frailty Research (ANZSSFR) 
Expert Working Group. J Nutr Health Aging. 2022;26(6):637-51. 
https://doi.org/10.1007/s12603-022-1801-0

5.	 Riley WT, Rothrock N, Bruce B, Christodolou C, Cook K, Hahn 
EA, et al. Patient-reported outcomes measurement information 
system (PROMIS) domain names and definitions revisions: further 
evaluation of content validity in IRT-derived item banks. Qual Life Res. 
2010;19(9):1311-21. https://doi.org/10.1007/s11136-010-9694-5

6.	 Buchwald D, Herrell R, Ashton S, Belcourt M, Schmaling K, 
Sullivan P, et al. A twin study of chronic fatigue. Psychosom 
Med. 2001;63(6):936-43. https://doi.org/10.1097/00006842-
200111000-00012

7.	 Akkan Suzan A, Kahraman Koytak P, Uluc K, Tanridag T. Physical 
and mental fatigue in myasthenia gravis and its correlation with 
other symptoms. Acta Neurol Belg. 2022;122(4):915-23. https://
doi.org/10.1007/s13760-022-01919-y

8.	 Kroenke K, Stump T, Clark DO, Callahan CM, McDonald CJ. 
Symptoms in hospitalized patients: outcome and satisfaction with 
care. Am J Med. 1999;107(5):425-31. https://doi.org/10.1016/
s0002-9343(99)00268-5

9.	 Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue 
severity scale. Application to patients with multiple sclerosis and 
systemic lupus erythematosus. Arch Neurol. 1989;46(10):1121-3. 
https://doi.org/10.1001/archneur.1989.00520460115022

10.	 Gencay-Can A, Can SS. Validation of the Turkish version of the 
fatigue severity scale in patients with fibromyalgia. Rheumatol Int. 
2012;32(1):27-31. https://doi.org/10.1007/s00296-010-1558-3

11.	 Fisk JD, Ritvo PG, Ross L, Haase DA, Marrie TJ, Schlech WF. 
Measuring the functional impact of fatigue: initial validation of 
the fatigue impact scale. Clin Infect Dis. 1994;18(Suppl 1):S79-83. 
https://doi.org/10.1093/clinids/18.supplement_1.s79

12.	 Armutlu K, Keser I, Korkmaz N, Akbiyik DI, Sümbüloğlu V, Güney Z, 
et al. Psychometric study of Turkish version of Fatigue Impact Scale 
in multiple sclerosis patients. J Neurol Sci. 2007;255(1-2):64-8. 
https://doi.org/10.1016/j.jns.2007.01.073

13.	 De Vries J, Michielsen H, Van Heck GL, Drent M. Measuring fatigue in 
sarcoidosis: the Fatigue Assessment Scale (FAS). Br J Health Psychol. 
2004;9(Pt 3):279-91. https://doi.org/10.1348/1359107041557048

14.	 Johns MW. A new method for measuring daytime sleepiness: the 
Epworth sleepiness scale. Sleep. 1991;14(6):540-5. https://doi.
org/10.1093/sleep/14.6.540

15.	 Izci B, Ardic S, Firat H, Sahin A, Altinors M, Karacan I. Reliability and 
validity studies of the Turkish version of the Epworth Sleepiness 
Scale. Sleep Breath. 2008;12(2):161-8. https://doi.org/10.1007/
s11325-007-0145-7

16.	 Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, et al. 
Development and validation of a geriatric depression screening 
scale: a preliminary report. J Psychiatr Res. 1982;17(1):37-49. 
https://doi.org/10.1016/0022-3956(82)90033-4

17.	 Durmaz B, Soysal P, Ellidokuz H, Isik AT. Validity and reliability 
of geriatric depression scale-15 (short form) in Turkish older 
adults.  North Clin Istanb. 2018;5(3):216-20. https://doi.
org/10.14744/nci.2017.85047

18.	  Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A 
practical method for grading the cognitive state of patients for 
the clinician. J Psychiatr Res. 1975;12(3):189-98. https://doi.
org/10.1016/0022-3956(75)90026-6

19.	  Güngen C, Ertan T, Eker E, Yaşar R, Engin F. Reliability and validity 
of the standardized Mini Mental State Examination in the diagnosis 
of mild dementia in Turkish population. Turk Psikiyatri Derg. 
2002;13(4):273-81. PMID: 12794644

20.	 Vellas B, Guigoz Y, Garry PJ, Nourhashemi F, Bennahum D, Lauque S, 
et al. The Mini Nutritional Assessment (MNA) and its use in grading 
the nutritional state of elderly patients. Nutrition. 1999;15:116-
22. https://doi.org/10.1016/s0899-9007(98)00171-3

21.	 Vlietstra L, Stebbings S, Meredith-Jones K, Abbott JH, Treharne GJ, 
Waters DL. Sarcopenia in osteoarthritis and rheumatoid arthritis: 
the association with self-reported fatigue, physical function and 
obesity. PLoS One. 2019;14(6):e0217462. https://doi.org/10.1371/
journal.pone.0217462

22.	 Patino-Hernandez D, David-Pardo DG, Borda MG, Pérez-
Zepeda MU, Cano-Gutiérrez C. Association of fatigue with 
sarcopenia and its elements: a secondary analysis of SABE-Bogotá. 
Gerontol Geriatr Med. 2017;3:2333721417703734. https://doi.
org/10.1177/2333721417703734

23.	 Lee CH, Giuliani F. The role of inflammation in depression and 
fatigue. Front Immunol. 2019;10:1696. https://doi.org/10.3389/
fimmu.2019.01696

24.	 Bian AL, Hu HY, Rong YD, Wang J, Wang JX, Zhou XZ. A study 
on relationship between elderly sarcopenia and inflammatory 
factors IL-6 and TNF-α. Eur J Med Res. 2017;22(1):25. https://
doi.org/10.1186/s40001-017-0266-9

https://doi.org/10.1007/s11556-012-0103-7
https://doi.org/10.1007/s12603-022-1801-0
https://doi.org/10.1007/s11136-010-9694-5
https://doi.org/10.1097/00006842-200111000-00012
https://doi.org/10.1097/00006842-200111000-00012
https://doi.org/10.1007/s13760-022-01919-y
https://doi.org/10.1007/s13760-022-01919-y
https://doi.org/10.1016/s0002-9343(99)00268-5
https://doi.org/10.1016/s0002-9343(99)00268-5
https://doi.org/10.1001/archneur.1989.00520460115022
https://doi.org/10.1007/s00296-010-1558-3
https://doi.org/10.1093/clinids/18.supplement_1.s79
https://doi.org/10.1016/j.jns.2007.01.073
https://doi.org/10.1348/1359107041557048
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1093/sleep/14.6.540
https://doi.org/10.1007/s11325-007-0145-7
https://doi.org/10.1007/s11325-007-0145-7
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.14744/nci.2017.85047
https://doi.org/10.14744/nci.2017.85047
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/s0899-9007(98)00171-3
https://doi.org/10.1371/journal.pone.0217462
https://doi.org/10.1371/journal.pone.0217462
https://doi.org/10.1177/2333721417703734
https://doi.org/10.1177/2333721417703734
https://doi.org/10.3389/fimmu.2019.01696
https://doi.org/10.3389/fimmu.2019.01696
https://doi.org/10.1186/s40001-017-0266-9
https://doi.org/10.1186/s40001-017-0266-9

