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Abstract

Aim In this study, the aim was to identify the prevalence of sarcopenia among patients with geriatric depression (GD) diagnosis
and to collect data to illuminate precautions to reduce disease load.

Method The study was completed with 116 patients (GD group) aged 65 years or older with possible or definite depression
diagnosis according to the Geriatric Depression Scale (GDS) criteria and 301 volunteers aged from 18 to 39 years (control 1) and
above 65 years (control 2). Our prospective and cross-sectional study applied the Hamilton Depression Rating Scale (HDRS) to
control 1 group and the GDS and Mini Mental Test (MMSE) to control 2 and GD groups. All groups had skeletal muscle mass
index (SMMI), muscle strength, and physical performance assessed with sarcopenia diagnosis according to the European
Working Group on Sarcopenia in Older People (EWGSOP) diagnostic criteria.

Results In our study, in parallel with the severity of disease in patients with GD diagnosis, the prevalence of sarcopenia (led by
severe sarcopenia) was observed to be high compared to the control group. The prevalence of sarcopenia was 12.7%/24.2%
among women and 13.8%/44.0% among men and 13.4%/32.8% in total in the control 2 and GD groups, respectively. There was
a significant increase observed in the prevalence of sarcopenia, led by severe sarcopenia with a definite depression diagnosis.
Conclusion For GD patients, diagnosis of sarcopenia in the early stages and precautions like improving muscle functions with
protein support in diet and resistance exercises will make it possible to contribute to improving clinical results of the disease.
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Introduction

Sarcopenia was first described by Irwin Rosenberg in 1989
and is a term used to describe the age-associated reduction in
muscle mass [1, 2]. The first functional definition was made
by Baumgartner et al. as being muscle mass below the mean
muscle mass for the young adult population [3].

Sarcopenia may be observed at early ages secondary to
situations like chronic diseases, sedentary lifestyle, and mal-
nutrition, but it is primarily observed with the aging process
above the age of 65 years. It is defined as a geriatric syndrome
characterized by negative results like falling, physical and
cognitive capacity reductions, low quality of life, increased
dependence, and death due to progressive loss (dynapenia)
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of muscle mass and muscle strength functions [4-11]. The
prevalence of sarcopenia is 5—13% from 60 to 70 years while
it varies from 11 to 50% above the age of 80 [12]. The World
Health Organization estimates the population affected by
sarcopenia currently is 50 million and predict this number will
reach 200 million within the next 40 years [6, 13, 14].

EWGSOP divides sarcopenia into three groups as
presarcopenia, sarcopenia, and severe sarcopenia. In the
presarcopenia stage, muscle strength and physical perfor-
mance are not affected; however, muscle mass is reduced. In
the sarcopenia stage, muscle strength or performance reduce
together with a reduction in muscle mass. In severe
sarcopenia, there is a reduction in all three criteria (muscle
mass, muscle strength, and performance) [6].

Another geriatric syndrome producing similar negative re-
sults at advanced age is depression and it is commonly ob-
served. Sarcopenia and depression have some clinical, etio-
logic, and prognostic similarities and there is a two-way cor-
relation between them. Sarcopenia may cause depression due
to reasons such as frequent falls, lack of independent living,
disrupted personal care, reduced nutritional intake, and phys-
ical inactivity. As a result, the prevalence of sarcopenia among
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patients with GD diagnosis is higher compared to the normal
older persons population. Similarly, symptoms such as weak-
ness, loss of appetite, reluctance, and reduced motivation
linked to depression may contribute to sarcopenia develop-
ment [15, 16]. For GD patients, identification of sarcopenia
in the early stages and precautions such as administration of
protein supplementation in diet and resistance exercises to
improve muscle functions make it possible to contribute to
improved disease clinical results.

In our study, the aim was to assess the geriatric depression-
sarcopenia correlation using SMMI cut-off values identified in
the healthy control group aged 18-39 years, to compare data
from the control group aged over 65 years and the geriatric
depression patients and to collect data to reduce the disease
load by identifying the prevalence of sarcopenia.

Material and method
Research population and sample

The sample for the research comprised healthy volunteers
from among Ordu University Education and Research
Hospital and Ordu State Hospital employees (doctors, nurses,
assisting health personnel, security guards, medical secretar-
ies) and their relatives who agreed to participate in the re-
search with normal neurological examination, without known
chronic disease history apart from hypertension or chronic
medication use, with no loss of more than 10% body weight
within the last 6 months, and with HDRS score below 7 (con-
trol 1) or GDS points below 10 (control 2). The study group
comprised patients with geriatric depression score monitored
in the neurology clinics with GDS points above 10 and
MMSE score above 24. GD patients additionally abided by
the same exclusion criteria as healthy volunteers, apart from
using at least one antidepressant.

Patients with pacemaker or any implant and those with
diseases severely affecting mobility (cerebrovascular events
causing confinement to bed, advanced muscle disease, hip
dislocations, decompensated heart failure, acute and chronic
renal failure with fluid load, etc.) were not included in the
study.

Data collection tools

All individuals participating in the study had detailed neuro-
logical examination performed. Healthy volunteers in control
1 group had HDRS applied, while the control 2 and GD
groups had GDS and MMSE tests applied by the same
researcher.

Patient and control groups had SMMI (BIA), muscle
strength (Jamar hand dynamometry), and physical perfor-
mance (4-m walking test) measured.
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Standardized Mini Mental Test

The standardized Mini Mental Test (mental state examination)
(MMSE) was first published by Folstein et al. [17]. The test is
a short, useful, and standardized method used to identify glob-
al cognitive level. It comprises 11 items collected under five
main headings of orientation, recording memory, attention,
calculation, recall, and language and total points are 30. The
Turkish validity and reliability study was performed by
Giingen et al. [18].

Hamilton Depression Rating Scale

The Hamilton Depression Rating Scale (HDRS) was devel-
oped by Hamilton and contains 17 items [19]. It is used to
determine the severity of depression. It has subscales of de-
pressive mood, suicide, loss of work and functions, mental
retardation, agitation, gastrointestinal symptoms, general psy-
chosomatic symptoms, hypochondriac symptoms, loss of in-
sight in the individual, loss of appetite and weight loss, insom-
nia, and anxiety [19, 20]. Total points of 0—7 indicate no de-
pression, 8—12 points are mild levels of depression in the
individual, 13—17 points are moderate levels of depression,
18-29 points are major depression, and 3052 points are ac-
cepted as severe major depression in the individual [19]. The
validity and reliability studies for our country were completed
by Akdemir et al. [20].

Geriatric Depression Scale

The Geriatric Depression Scale (GDS) developed by
Yesavage et al. (1982) with validity and reliability studies
was performed [21]. It is a self-report-based scale aimed at
the elderly comprising 30 easily answered questions. It in-
cludes somatic symptoms like sleep disorders, sexual function
disorder, pain, and discomfort in the body but does not include
symptoms that may be caused by non-depression reasons with
answers in the form of “yes” or “no.” Each response in favor
of depression receives one point, while other responses are
given zero points. Points of 0-10 are accepted as “no
depression,” 11-13 points are “possible depression,” and
points of 14 or more are accepted as “definite depression.”
In Turkey, the validity and reliability studies were completed
by two separate groups [22, 23].

Sarcopenia and dynapenia For evaluation of sarcopenia, the
BIA to determine body composition, hand grip strength, and
4-m walking speed were examined. Sarcopenia diagnosis was
made using the European Working Group on Sarcopenia in
Older People (EWGSOP) diagnostic criteria [6].

Height (cm) and weight (kg) were measured in light cloth-
ing and without shoes. Body mass index was obtained by
dividing body weight by the square of height (kg/m?).
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Measurements were performed with a TANITA TBF-300
brand bioimpedance device with the aim of determining
“muscle mass” in the patient and control groups abiding by
the inclusion criteria. Measurements were performed in the
morning after at least 4 h of starvation, lying down after 4—
5-min rest and with bare feet. Skeletal muscle mass was cal-
culated automatically by the device. According to this result,
the skeletal muscle mass index was calculated. Skeletal mus-
cle mass index (SMMI) according to BIA was accepted as low
muscle mass if it was more than 2 standard deviations below
that of a young healthy group (below 8.87 kg/m? in females
and 10.52 kg/m? in males).

A Jamar brand hand dynamometer was used for the hand
grip test with the aim of assessing muscle strength. Patients
had the dominant hand determined by asking which hand was
actively used. Measurements were completed in accordance
with the literature with the same assisting research [24].
Patients sat in a chair with elbows on the table and arms
parallel in 90-degree flexion. Both right and left arm had mea-
surements taken three times after 1-min rest periods. The
highest value of the three measurements was taken.
Measurements below 30 kg in males and below 20 kg in
females were accepted as “low muscle power (dynapenia)”
[6].

Physical performance was assessed with general walking
speed. Mobile patients walked for 4 m on foot for the 4-m
walking test and this duration was recorded in seconds with a
chronometer. Walking speed above 0.8 m/s was accepted as
normal for both males and females, while speed of 0.8 m/s or
lower was accepted as at risk of sarcopenia [6].

Ethical aspect of the research

To complete this study with the aim of determining the prev-
alence of sarcopenia among GD patients monitored at Ordu
University Education and Research Hospital and Ordu State
Hospital neurology clinics, permission was obtained from
General secretary of Ordu Provincial Union of Public
Hospitals and Ordu University Education and Research
Hospital ethics committee with 2018/85 decision number.
Participation in the research was on a voluntary basis, with
no names written on data collection forms. Patients and patient
relatives were informed that information collected would not
be used apart from the aims of the research. Written informed
consent was obtained from all participants included in the
study.

Statistical assessment

The Kolmogorov-Smirnov test was used to check normal dis-
tribution of data, with the Levene test used to check homoge-
neity of group variance. Variables abiding by these assump-
tions were compared with the Student ¢ test for 2 groups and

with the one-way ANOVA for more than 2 groups. After
variance analysis, differing groups were determined with the
Tukey multiple comparison test and results are stated with
letters. Variables not abiding by the assumptions were com-
pared with the Mann-Whitney U test for two groups and the
Kruskal-Wallis test for more than two groups. After the
Kruskal-Wallis test, differing groups were determined with
Dunn’s multiple comparison test and results are shown with
letters. Diagonal tables were created with the aim of investi-
gating the correlations between the calculated frequency
values and determined variables and independence checks of
the diagonal tables used the chi-square test (x?). For chi-
square tests, if the expected frequencies were above 5,
Pearson’s chi-square value (x?) was calculated; while for fre-
quencies below 5, the Likelihood ratio chi-square value (LR
x?) was calculated. When dependence was determined be-
tween variables as a result of the chi-square test, the amount
of dependence was determined with the contingency coeffi-
cient. The significance level (a) in calculations and
interpreting results was noted as 5%. For all calculations, the
SPSS v.25 (IBM Inc., Chicago, IL, USA) statistical program
was used.

Results

In our study, there were 67 healthy female volunteers in the
18-39-year age group and mean age was 33.388 +5.129 years.
The BMI, SMMI, HGT, and 4MWT values were 27.531 +
4.456; 11.40+1.270; 28.821 £4.954; 1.542 +£0.302, respec-
tively. The cut-off value for SMMI in females was 8.87
(mean-2SD).

In our study, there were 69 healthy male volunteers in the
18-39-year age group and mean age was 33.594 +4.103 years.
The BMI, SMMI, HGT, and 4MWT values were 27.549 +
3.127,12.375+0.924; 44.014 £7.381; 1.879 £0.372, respec-
tively. The cut-off value for SMMI in males was 10.52 (mean-
2SD).

There were significant differences in terms of all parame-
ters (age, BMI, SMMI, HGT, and 4MWT) for both females
and males according to study group (control 1, control 2, and
GD group) (p<0.001). There were similar age intervals in
females and males in control 2 and GD groups. The BMI,
HGT, SMMI, and 4MWT values were identified to be lowest
among females and males in the GD group (p <0.001)
(Table 1).

The study found variations in the sarcopenia prevalence
severity (normal, presarcopenia, sarcopenia, and severe
sarcopenia) in all groups. The sarcopenia prevalence rate
was identified as 12.7%/24.2% among females, 13.8%/44/
0% among males, and 13.4%/32.8% in total in the control 2
and GD groups, respectively. The study found that the
sarcopenia severity prevalence (normal, presarcopenia,
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Table 1 Control and GD group

data for females and males Trait Control 1 (n=136) Control 2 (n=165) GD (n=116) p value

In females (n=67) (n=171) (n=66)

Age 33.388c+5.129 72.408b + 6.464 75.848a+6.986 0.0007##*
(F=960.370)

BMiI(kg/m” 27.531ab+4.456 29.212a+4.667 26.053b+3.286 0.0007%#*
(F=9.733)

SMMI(kg/m* 11.407a+1.270 11.413a+1.344 9.961b+1.162 0.000%
(F=29.388)

HGT(kg) 28.821a+4.954 21.704b+5.478 18.712c+5.434 0.0007%#*
(F=64.178)

AMWT(m/s) 1.542a+0.302 1.109b +0.380 0.871c+0.309 0.0007%#*
(F=69.529)

HDRS 1.985+1.571 - - -

DD - - 4318+2.425 -

GDS - 4+3(36.19) 18+7(104.30) 0.000%#*
(Z=10.053)

In males (n=69) (n=94) (n=50)

Age 33.594b+4.103 72.255a+6.520 74.140a+7.921 0.0007%#*
(F=927.877)

BMI(kg/m” 27.549a+3.127 28.113a+3.609 24.880b+3.129 0.000%**
(F=15.851)

SMMI(kg/m? 12.375a+0.924 12.293a+1.160 10.898b +0.983 0.0007%#*
(F=35.765)

HGT(kg) 44.014a+7.381 32.511b+9.042 27.380c+6.901 0.0007##*
(F=69.982)

AMWT (m/s) 1.879a+0.372 1.200b +0.337 1.018c+0.248 0.0007%**
(F=122.299)

HDRS 2.478 +1.836 - - -

DD — - 4.120+2.135 -

GDS - 3+£4(47.78) 16 £8(118.97) 0.0007%**
(Z=9.776)

— statistical assessment could not be performed, GDS Geriatric Depression Scale, HDRS Hamilton Depression
Rating Scale, DD disease duration (year)

Mean + SD; Median = IOR Z Mann-Whitney U test; /' one-way ANOVA; NS statistically not significant
(p>0.05); Means that do not share a letter are significantly different (p <0.05)

" Statistically significant (p < 0.05)

" Statistically significant (» < 0.001)

sarcopenia, and severe sarcopenia) was different in control
and GD group individuals in the same age group
(»<0.001). In GD patients, the prevalence of all sarcopenia
stages, led by severe sarcopenia, was clearly higher compared
to the control group (especially in males) (Table 2).

According to disease severity, there were significant differ-
ences identified in SMMI values in males and females, with
patients with definite depression diagnosis identified to have
lower SMMI values (p < 0.05). No statistically significant dif-
ference was found in other parameters in females (p > 0.05). In
males, all parameters (BMI, SMMI, HGT, 4MWT), apart from
age, were observed to have significant reductions with definite
depression diagnosis (p < 0.05) (Table 3).
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In this study, the sarcopenia severity prevalence (normal,
presarcopenia, sarcopenia, and severe sarcopenia) in both fe-
males, males, and in general (total) varied according to disease
severity in all GD patients (p <0.01). Together with definite
depression diagnosis, there was a significant increase ob-
served in sarcopenia prevalence, led by severe sarcopenia
(Table 3).

Discussion

Nutritional situation is negatively affected due to factors such
as physiological changes together with aging, use of multiple
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Table 2 Control 2 and GD group

data in terms of sarcopenia stages Trait Control 2 GD p value
in females and males [ (%)] n=165 (%) n=116 (%)
In females
Normal 62[87.3) 50[75.8] 0.306"S
Presarcopenia 2[2.8) 3[4.5] (LR x%3.613)
Sarcopenia 2[2.8) 2[3.0]
Severe sarcopenia 5[7.1) 11[16.7]
In males
Normal 81[86.2) 28[56.0] 0.001**
Presarcopenia 2[2.1) 3[6.0] (LR X2:16-343§ CC=0.324)
Sarcopenia 7(7.4) 9[18.0]
Severe Sarcopenia 4[4.3) 10[20.0]
Total
Normal 143[86.6) 78[67.2] 0.001%*
Presarcopenia 4[2.4) 6[5.2] (LR XZ: 16.355; CC =0.235)
Sarcopenia 9[5.5) 11[9.5]
Severe sarcopenia 9[5.5) 21[18.1]

n [%]; LR x° Likelihood ratio chi-square test; CC contingency coefficient; NS statistically not significant

(p>0.05)

** Statistically significant (p <0.01)

medications linked to additional diseases, dental-oral health
problems, and dependence in completing daily life activities.
Negative results occur in terms of muscle function, immune
system, cardiopulmonary system, and motor and cognitive
functions linked to factors like insufficient nutrition and
sarcopenia, insufficient energy and protein intake, weight loss,
changes in body components, and increased inflammation
risk. Similarly, sarcopenia may occur with depression ob-
served with advanced age due to inactivity, and disrupted
quality of life and functioning. As a result, the two-way rela-
tionship between sarcopenia and depression has been intense-
ly studied in recent times [25-28].

As sarcopenia prevalence varies according to sex, age, liv-
ing area, ethnic background, assessment scales, and cut-off
values, a healthy control group comprising 136 individuals,
67 females and 69 males, aged 18-39 years, was created with
the aim of finding definite SMMI cut-off values in our popu-
lation. The cut-off values for SMMI of 8.87 kg/m? for females
and 10.52 kg/m? for males were obtained. Bahat et al. in a
study of 301 participants aged 1839 years and 406 partici-
pants above the age of 65 in the Turkish population identified
the SMMI cut-off values as 7.4 kg/m? for females and 9.2 kg/
m? for males [29, 30]. In the literature, the cut-off values for
SMMI are found in the interval 8.51-10.75 kg/m* for males
and 5.76-6.75 kg/m? for females [31, 32]. The cut-off values
for SMMI for our population from the study data are close to
those of Bahat et al., but are above the values in the literature.
This may be explained by the 18-39 age control group com-
prising individuals with high socioeconomic level, who are
active workers (a significant portion are security guards with

active sporting hobbies) and have normal or upper limit of
normal BMI values.

To ensure the ability to compare data with GD patients, a
control group in the same age interval as the patients (71
females, 94 males) was created and assessments were per-
formed by the same researcher and BIA device under standard
conditions, which are strong aspects of our study. The lowest
BMI, SMMI, HGT, and 4MWT values were identified among
female and male patients in the GD group in our study. In three
prospective studies in the literature, there were significant cor-
relations found between sarcopenia parameters like hand grip
strength and walking speed with depression, in accordance
with our data [15, 33-35]. Similarly, another study with diag-
nosis placed according to DSM-IV diagnostic criteria found a
correlation between hand grip strength and depression [36].

An advantage of our study is that the sarcopenia stages
were assessed in detail among GD patients. Sarcopenia stages
displayed differences in individuals from the control and GD
groups. GD patients had higher prevalence of sarcopenia com-
pared to the control group. The sarcopenia prevalence rate was
identified as 12.7%/24.2% among females, 13.8%/44/0%
among males, and 13.4%/32.8% in total in the control 2 and
GD groups, respectively. Among GD patients, the prevalence
of all sarcopenia stages, led by severe sarcopenia, was clearly
higher compared to the control group. A systematic review by
the International Sarcopenia Initiative of sarcopenia studies
stated that sarcopenia was observed in at least one person in
20 among living individuals. In conclusion, the sarcopenia
prevalence varies from 1 to 29% in society associated with
regional and age-linked variations, and is 14-33% among the
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Table 3 Data for female and male

GD patients according to severity Gender Discase severity p value
of disease
Possible depression (n=21) Definite depression (n =93)
In females (n=9) (n=56)
Age 73.667 +8.456 76.375+6.668 0.280™5 (£=1.090)
BMI(kg/m?” 27.577+2.297 25.909+3.318 0.153N5 (1=1.448)
SMMI(kg/m* 11.164+£1.191 9.774+1.055 0.001%** (r=3.607)
HGT(kg) 21.667+7.176 18.143+5.014 0.071™ (1=1.838)
AMWT(m/s) 0.953+0.270 0.847+0.307 0.333™ (1=0.975)
Sarcopenia
Normal 9 [100.0%)] 40 [71.4%) 0.136™ (LR x%=5.543)
Presarcopenia 0[0.0%] 3[5.4%]
Sarcopenia 0[0.0%] 2 [3.6%]
Severe 0 [0.0%] 11 [19.6%]
MMSE 26.778 £1.202 26.286+1.155 0.243N5 (1=1.180)
GDS 12+1(5.0) 19+7(37.5) 0.000%** (Z=4.802)
In males (n=12) (n=37)
Age 74.667+6.583 74.189+£8.379 0.858™5 (1=0.180)
BMI(kg/m?” 26.894+£2.755 24.228£3.036 0.010%* (1=2.699)
SMMI(kg/m? 11.583+£0.685 10.656=0.970 0.004** (¢=3.063)
HGT(kg) 30.583+£4.179 26.054+7.047 0.044* (1=2.073)
4AMWT(m/s) 1.128 £0.201 0.970+0.244 0.050* (1=2.015)
Sarcopenia
Normal 11 [91.7%] 16 [43.2%) 0.003%* (LR x°=14.235)
Presarcopenia 1[8.3%] 2 [5.4%] (CC=0.414)
Sarcopenia 0[0.0%] 9 [24.3%]
Severe 0[0.0%] 10 [27.1%]
MMSE 26.667+1.371 26.054+3.786 0.588N5 (1=0.546)
GDS 12+1(6.5) 18+6(31.0) 0.000%** (Z=15.178)

Mean + SD; Median + IQR; n [%]; t Student’s ¢ test; Z Mann-Whitney U test; LR x° Likelihood ratio chi-square
test, CC contingency coefficient, NS statistically not significant (p > 0.05); Means that do not share a letter are
significantly different (p <0.05); MMSE Standardized Mini Mental Test (Mental State Examination), GDS
Geriatric Depression Scale

“ Statistically significant (p < 0.05)
** Statistically significant (p <0.01)

" Statistically significant (p < 0.001)

long-term care population, and rates are in accordance with
our control 2 group data (healthy volunteers above 65 years)
[37].

The study showed that sarcopenia stages varied according
to severity of disease in all GD patients. Together with the
definite depression diagnosis, the prevalence of sarcopenia,
led by severe sarcopenia, significantly increased. In the liter-
ature, two studies by Hsu et al. and Ishii et al. with 353 sub-
jects in the first and 1731 subjects in the second with
sarcopenia diagnosis according to international definitions re-
ported the association of sarcopenia and depression was com-
mon in old age [26, 38]. Important results of our study include
that possible depression and definite depression diagnosis
were assessed in detail with sarcopenia severity and that with
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definite depression diagnosis, the prevalence of sarcopenia
was observed to increase, led by severe sarcopenia.

The most important limitation of our study is that possible
effects of anthropometric (height, weight, waist, hip, thigh and
forearm circumference, etc.), demographic and nutritional
characteristics, educational status, and whether they did regu-
lar exercise and medications used (for depression treatment)
were not assessed in the patient and control groups within the
scope of this study. Another limitation was the fact that factors
such as frailty, malnutrition, and vitamin D deficiency were
not evaluated in association with sarcopenia. The cross-
sectional nature of the study limits our ability to determine
any causative relationship between variables. Additionally,
the relatively small sample size is another limitation. As a
result, there is a need for more comprehensive, advanced
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studies with larger populations assessing the depression and
sarcopenia relationship.

Conclusion and recommendations

It is not clear whether those with sarcopenia have higher pos-
sibility of combined cognitive-physical weakness on physical
performance and cognition tests than controls with lower age.
We assessed the effect of sarcopenia, with relative contribu-
tion to muscle mass and resistance, on both aspects of disrup-
tion and components of functionality.

The etiologies of sarcopenia and depression are not fully
explained and are geriatric syndromes with mainly unsatisfac-
tory treatments. As a result, identification of sarcopenia in the
early stages among patients with GD diagnosis and precau-
tions like providing protein support in diet and applying resis-
tance exercises to improve muscle functions are important to
contribute to improving clinical results of the disease.

As sarcopenia and depression follow a probable common
pathophysiological route, it is considered that both geriatric
syndromes affect each other. There is a need to plan broader,
prospective studies using appropriate tools and techniques to
prove the correlation between sarcopenia and depression.
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