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Background: Sarcopenia (SP) is a syndrome described as generalized and progressive loss of
muscle mass and strength that may cause fall, fractures, disability and death. Oxidative stress might
be a probable etiologic factor in SP as well. SP is a comorbid syndrome that is seen in chronic
illnesses. If these two considerations are taken together, one may also think that SP could be also
seen in bipolar disorder (BD), because it is a chronic disorder and oxidative stress was related to
both illnesses. In our study, we proposed to investigate the prevalence of SP in BD patients.
Methods: We recruited 111 consecutive BD patients who registered in Mood Disorders Unit
of Cukurova University. Blood tests were taken from patients to exclude the possible
confounding factor related to SP. Socio-demographic variable forms were filled out. Every
patient underwent physical mass, strength, and performance tests for the diagnosis of SP,
which was determined by the criteria of European consensus.

Results: The mean age of the patients was 38.00 £11.44 years (18-68). Among the
participants 69 (62.2%) were female, and 42 (37.8%) were male. Pre-SP was 6.3% (n=7),
SP was 9.0% (n=10), and severe SP was 1.8% (n=2) in BD patients. The prevalence of pre-
SP, SP and severe SP in BD patients was 7.1%, 16.7% and 2.4% in men and 5.8%, 4.3% and
1.4% in women, respectively. Although it was not marginally significant, a difference was
observed in SP patients as they had more median psychotic features and median number of
episodes per year for BD.

Conclusion: This is the first study that investigated SP in BD patients. Sarcopenia was
found more frequently in BD patients than in the general population.

Keywords: sarcopenia, prevalence, depression, bipolar disorder

Introduction

Sarcopenia (SP) is a comorbid syndrome described as the progressive loss of muscle
mass and strength that may induce disability, fractures, fall and death. Although SP
can be seen at an early age secondary to chronic diseases, sedentary life and
malnutrition, it is primarily common at age 65 and over.' It may develop due to
conditions such as inactivity, malnutrition and cachexia in young individuals.?
European Working Group on Sarcopenia in Older People (EWGSOP) described
sarcopenia as a syndrome qualified by a generalized and progressive loss of skeletal
muscle mass and strength at risk of reverse outcomes like a poor quality of life,
physical disability and death.’

The incidence of sarcopenia increases with age. From the beginning of the
fourth decade, muscle mass decreases linearly. The rate of loss is higher in men
than in women.* The sarcopenia prevalence varies relying on the method utilized.’
The sarcopenia prevalence in the community in relation to age-related variations
and regional was reported to be 1-29%, 14-33% in longtime care populations, and
10% in hospital-based acute care populations.®
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Physical inactivity, inadequate protein uptake, changes
in the neuroendocrine system and increased inflammation
have been shown to be the causes of sarcopenia.”* In many
studies, it has been reported that muscle loss occurs as
a result of increased exposure to reactive oxygen products
and increased oxidative stress.””'' Sarcopenia adversely
affects the quality of life.'® To our knowledge, nutrition
and physical exercise are the most important elements in
all protection levels.'?

Bipolar disorder (BD) is one of the most incapacitate
medical diseases, and is considered worldwide to be
a public health trouble. As a psychiatric illness, BD is qua-
lified by recurrent depression episodes and mania & hypo-
mania. It is crucial to underline that BD patients pass on most
of their lives symptomatic, and the larger part of that time is
passed on subject to the symptoms of depression.'* In many
studies, it has been reported that reactive oxygen products
and increased oxidative stress in BD.'* ™'

In recent years male patients with senile depressive
reported that they had increased SP prevalence."> BD
patients are often depressed.'® Oxidative stress might be
a probable etiologic factor in SP as well. If these two taken
together, one may also think that SP could be also seen in
bipolar disorder (BD), because it is a chronic disorder and
oxidative stress was related with both illness. In our study, we
purposed to investigate the prevalence of SP in BD patients.

Patients and Methods

Study Design

Patients with bipolar disorder who attended the psychiatry
outpatient clinic of Cukurova University Faculty of Medicine
between 1 October 2019 to 30 December 2019 were included
in this study. Patients diagnosed with bipolar disorder accord-
ing to Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-V) diagnostic criteria were used in the
study."” Patients who were extremely fond of cachexia, men-
tal retardation, chronic kidney and liver disease, history of
infection, malignancy, and trauma in the recent 1 month and
did not follow the instructions were excluded. The sample
size was determined after power analysis. The study data
were composed from 111 patients who were consecutively
recruited for the investigation. The study protocol was
approved by the Cukurova University Local Research
Ethics Committee (Approval number: TR-92/11). Written
informed consent was taken from all participants, and the
study was guided in consistency with the Declaration of
Helsinki. Sociodemographic data form created by us was

filled out. The walking speed of the participants (walking
time of 6 m) muscle strength (measured by CAMRY Digital
Hand Dynamometer) and muscle mass (measured by Tanita
body analyzer) were measured. The scores measured in
bipolar disorder patients were measured according to the
diagnostic criteria of sarcopenia, and the frequency of sarco-
penia was found, and the relationship between sarcopenia
and BD manic and depressive episodes was investigated. The
blood tests were taken from patients to except the probable
confounding factor connected with SP.

Anthropometric Parameters

Current waist circumference (WC), height, weight, body mass
index (BMI), calf circumferences (CC), and bilateral mid-
upper arm (MAC) of all participants were evaluated utilizing
a precision digital scale up to 0.1 kg and a standardized gauge
up to 0.1 cm. Participants take off heavy clothes, shoes
and socks before measurements were taken. WC was assessed
in the middle of the smallest abdomen or in obese subjects
between the iliac crest and the lowest rib. BMI was described
as body weight in kilograms divided by height squared in
meters. MAC was evaluated at the middle point between the
acromion and the olecranon process while internally rotating
and elevating the arm. All evaluations were guided by trained
staff.

Body Composition

For evaluation of body composition parameters, a bioelectrical
impedance analyzer (Tanita SA165 A0950 U-3, Netherlands)
was utilized. After fasting for a minimum of 2 h and with an
empty bladder, bioelectrical impedance analysis (BIA) was
done. Total skeletal muscle mass was measured with the
predictive equation defined by Janssen et al.'® Skeletal muscle
mass index (SMMI) was measured as whole SMM (kg)/height
squared (m?)."” Cut-off rates described by Bahati et al for the
Turkish population were utilized to define low SMMI as 7.4
and 9.2 kg/m2 in females and males.*”

Physical Performance

For normal speed of gait evaluation, an 8-m-long hallway
was utilized in which 4-m tape was noted from the end of
the second meter to the end of the sixth meter. Therefore, the
hallway was divided into three divisions: the first 2 m as
acceleration zone, the second 4 m timing area and the third
2 m deceleration zone. Participants were requested to walk
with their regular pace. Time to pass through the central area
was evaluated with a stopwatch. If the assessed rate is less
than 0.8 m/s, it is considered as low gait speed.
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Muscle Strength

Grip strength of the dominant hand was used to define
muscle strength. Jamar dynamometer with an authorized
protocol was utilized for this.>'** The evaluation was done
in sitting position, wrist in neutral position and elbow in
90° flexion. In the sitting position, participants squeezed as
much as probable three times (30-s rest intervals), and the
highest was listed as the grip strength. The cut-off thresh-
olds for handgrip strengths of 20 and 30 kg for women and
men, respectively, by suggested for the Turkish population
by Bahat et al were utilized for the sarcopenia diagnosis.*’

Sarcopenia Definition

The EWGSOP criteria were utilized for the age-related
sarcopenia diagnosis.”> According to this description, sar-
copenia is defined as low skeletal muscle mass with low
muscle strength and low physical performance (decreased
walking speed).

Statistical Analysis

All analyses were performed by using SPSS (version 25,
USA). P values less than 0.05 were considered as signifi-
cant. Descriptive analyses were performed using mean and
standard deviation (mean + SD) for normally distributed
variables, and median and (min-max) values for normally
non-distributed variables. Normally distributed numerical
variables were compared with Independent samples t test
and non-normally distributed numerical variables were
compared with Mann—Whitney U-test. For correlation ana-
lysis, Spearman’s test was utilized for normally distributed
numerical variables and Spearman correlation tests for
non-normally distributed variables.

Results

The mean age of the patients was 38.00 £11.44 years
(18-68). Among the participants 69 (62.2%) were female,
and 42 (37.8%) were male. Pre-SP was 6.3% (n=7), SP
was 9.0% (n=10), and severe SP was 1.8% (n=2) in BD
patients. The prevalence of Pre-SP, SP and severe SP in
BD patients was 7.1%, 16.7% and 2.4% in men and 5.8%,
4.3% and 1.4% in women, respectively. A comparison of
demographic and anthropometric parameters of groups in
BD patients is shown in Table 1.

The percentage of males in the sarcopenia group and
the percentage of females in the non-sarcopenia group
were statistically higher (p=0.029). The height, weight,
BMI, muscle and visceral values were significantly lower

Table | Comparison of Demographic and Anthropometric

Parameters of Groups in BD

Demographic and Sarcopenia No Sarcopenia P
Anthropometric (n=10) (n=101)
Parameters
Age (year) 38.50 (25-68) 36.00 (18-65) 0.588
Gender

Female 3 (30.0%) 66 (65.3%) 0.029

Male 7 (70.0%) 35 (34.7%)
Smoking status 2 (20.0%) 33 (32.7%) 0413
Cigarette package/year 14.5 (13-16) 15 (0-46) 0.949
Height (cm) 163.00 (145-185) 178.25 (152-190) | 0.006
Weight (kg) 80.80 (49-142) 100.50 (87-109) 0.000
BMI (kg/m?) 29.80 (19-47) 32.70 (30-40) 0.030
Waist circumference (cm) | 115.50 (102-128) | 99.00 (75-140) 0.002
Right UMAC (cm) 34.0 (31-36) 31.0 (23-45) 0.008
Left UMAC (cm) 33.5 (31-35) 31.0 (2-45) 0.022
Right hand (cm) 34.0 (15-52) 26.3 (10-95) 0.170
Left hand (cm) 27.5 (15.8-43) 23.5 (6.9-93) 0.429
Right calf (cm) 43.5 (38-60) 40.0 (30-70) 0.354
Left calf (cm) 43.5 (38-59) 40.5 (30-70) 0.393
Fat mass (kg) 33.6 (24.4-56.6) 34.5 (6.8-55.8) 0.492
Muscle mass (kg) 27.0 (8.1-36) 32.5 (19.4-68) 0.035
Visceral mass (kg) 14.0 (11-31) 9.0 (2-20) 0.000
Exercise (yes) 0.0 (0.0%) 4.0 (4.0%) 0.523
Walking speed (m/s) 1.00 (0.5-1.3) 0.91 (0.5-1.6) 0.557

Abbreviations: BD, bipolar disorder; BMI, body mass index; UMAC, upper-middle
arm circumference.

in the sarcopenia group compared to the non-sarcopenia
group (p<0.05). However, it was found that waist circum-
ference, right Upper-middle arm circumference (UMAC)
and left UMAC values were higher in the sarcopenia
group compared to the non-sarcopenia group (p<0.05). In
addition, there was no statistically significant difference
between the groups in terms of age, smoking status, right
hand, left hand, right calf, left calf, fat, exercise, and
walking speed (p>0.05) (Table 1).

A comparison of laboratory parameters of groups in
BD patients is shown in Table 2. The hemoglobin (HD),
creatinine, uric acid, ALT, and AST values were signifi-
cantly higher in the sarcopenia group compared to the non-
sarcopenia group (p<0.05) (Table 2).

A comparison of parameters related to bipolar disorder
manic and depressive episodes of groups in BD patients is
shown in Table 3. SP diagnosed patients had a statistically
significant total number of episodes than no-SP patients
(p=0.032). There was a positive correlation between sarco-
penia and total episode (r=0.206, p=0.031). Although it was
not marginally significant, another difference has been
observed in SP patients who had more median psychotic
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Table 2 Comparison of Laboratory Parameters of Groups in BD

Table 4 Correlation Coefficients Between Sarcopenia and

Patients Parameters in BD Patients
Parameters Sarcopenia No Sarcopenia P r P-value
=19 (n=10D) Age 0.052 0.591
Triglycerides (mg/dl) 172.5 (86-354) | 173.0 (49.0-852.0) | 0.94I Gender 0.209 0.028%
Total cholesterol (mg/dl) | 185.0 (138-271) | 193.5 (120-389) 0.946 Exercise —0.061 0.526
LDL (mg/dl) 123.0 (62-227) | 119.0 (61-299) 0377 Hb 0238 0.021%
Hb (g/dl) 15.7 (12-17) 14.10 (11-18) 0.022 Creatinine 0313 0.002%*
WBC (/mm?) 8400.0 7700.0 0.447 Uric acid 0.093 0.004%*
(6400-10,200) (4100-16,200) ALT 0.285 0,005
PLT (fmm?) 240.5 (155-350) | 252.5 (86-461) 0.469 AST 0.228 0.027%
BUN (mg/dl) 25.0 (18-35) 24.0 (12-61) 0.610 Height 0262 0,005
Creatinine (mg/dl) 0.88 (0.70-1.8) | 0.68 (0.43-1.15) 0.003
o Weight 0.373 0.000%*
Uric acid (mg/dl) 6.4 (3.5-8.0) 5.0 (2.2-8.4) 0.005 BMI 0207 0.029°*
ALT (mg/dl) 28.0 (16-84) 16.0 (5-122) 0.006 ) )
AST (mg/dl) 23.0 (17-53) 18.0 (9-86) 0.028 Right UMAC 0.273 0.008**
Albumin 479 (43-52) | 467 (3.5-5.3) 0.504 Left UMAC 0.238 0.021*
Total protein 7.35 (6.9-84) 7.25 (6.6-822) 0.462 Muscle mass —0.201 0.034*
TSH 274 (0.9-7.3) 2.19 (0.0-7.9) 0.469 Waist circumference 0.328 0.00 | **
Calcium (mg/dl) 9.70 (8.3-10.4) | 9.40 (8.4-10.7) 0.564 Visceral 0.393 0.000%*
Abbreviations: BD, bipolar disorder; LDL, low-density lipoprotein; Hb, hemoglo- Number of total episode 0.206 0.031

bin; WBC, leukocyte; PLT, platelets; BUN, blood urea nitrogen; ALT, alanine trans-
aminase; AST, aspartate transaminase; TSH, thyroid-stimulating hormone.

feature and median number of episodes per year. In addition,
no statistically significant difference was found between the
groups in terms of disease duration, drug amount, hospitali-
zation status, number of hospitalizations, first episode, num-
ber of episodes per year, psychotic feature status, and family
psychiatric illness (p>0.05) (Table 3).

Correlation coefficients between sarcopenia and para-
meters of BD patients are shown in Table 4. A positive
correlation was found between sarcopenia and gender, Hb,

Table 3 Clinical and Psychiatric Parameters in Patients with Bipolar
Disorder According to the Presence/Absence of Sarcopenia

Parameters Sarcopenia No P
(n=10) Sarcopenia
(n=101)

Disease duration (year) 9.50 (3-15) 10.00 (1-33) 0.595
Drug amount 2.00 (2-6) 2.00 (0-7) 0.361
Hospitalization status 7 (70.0%) 79 (78.2%) 0.932
Number of hospitalizations 1.00 (0-3) 1.50 (0-14) 0.353
First Episode

Mania 5 (50.0%) 63 (62.4%) 0.798

Hypomania 1 (10.0%) 6 (5.9%)

Depressive 2 (20.0%) 29 (28.7%)

Mixed 2 (20.0%) 2 (2.0%)
Number of episode per year 0.80 (0.2-3.2) 0.50 (0.1-3.0) 0.126
Number of total episode 6.5 (2-16) 4 (1-28) 0.032
Psychotic feature status 7 (70.0%) 54 (53.2%) 0318
Family psychiatric illness 4 (40.0%) 51 (50.5%) 0.509

Notes: *Correlation is significant at the 0.05 level. **Correlation is significant at
the 0.01 level.

Abbreviations: BD, bipolar disorder; Hb, hemoglobin; ALT, alanine transaminase;
AST, aspartate transaminase; BMI, body mass index; UMAC, upper-middle arm
circumference; r, Spearman correlation coefficients.

creatinine, uric acid, ALT, AST, height, weight, BMI, right
UMAC, left UMAC, visceral, waist circumference and
number of total episode parameters (Table 4).

Discussion

To our knowledge, this is the first study that investigated
SP in BD patients. In our study, Pre-SP, SP and severe SP
prevalence in BD patients were 6.3%, 9.0% and 1.8%,
respectively.

It is thought that the money spent by the healthcare
system in the USA in 2000 for sarcopenia and sarcopenia-
related diseases is approximately 18 billion dollars and con-
stitutes 1.5% of total health expenditures.**** Therefore, in
our country, whose life expectancy is rapidly increasing,
sarcopenia is an important health problem. The incidence
of sarcopenia increases with age. Studies have reported that
the prevalence of sarcopenia is between 5% and 13%
between 60 and 70 years of age, between 11% and 50% in
80 years of age and over or between 8 and 40% in 60 years of
age and over.”*?” The incidence of sarcopenia is low in the
young population (20-39 years). In a study by Krzyminska-
Siemaszko et al, the incidence of sarcopenia in the young
population was 16.28% for males and 2.62% for females.?®
In our study, although the mean age was 38.00 = 11.44, Pre-
SP was 6.3%, SP was 9.0%, and severe SP was 1.8% in BD
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patients. Ozturk et al reported that the prevalence of sarco-
penia was 21.8% in men and 8.7% in women.” In our study,
the prevalence of Pre-SP, SP and severe SP in BD patients
was 7.1%, 16.7% and 2.4% in men and 5.8%, 4.3% and 1.4%
in women, respectively. However, the percentage of males in
the sarcopenia group and the percentage of females in the
non-sarcopenia group were statistically higher.

Although only a few previous studies portrayed the rela-
tion between quality of life and muscle strength, Ozturk et al
showed that both gait speed and muscular strength were
positively correlated in patients with sarcopenia.”” However,
in the current study, there was a negative correlation between
SP and muscle strength, but no correlation with walking speed
in BD patients.

Although it is well known that most of medical disorders
were affected by body composition, it is also reported that
body composition is related to the formation of general
mental disorders, such as anxiety & depression.*”
However, the probable act of muscle, that is the elements
of body composition crucial for well-being and vitality,
remains substantially undiscovered. The aim of the current
study is to investigate the association between sarcopenia
and bipolar disorder. The currency for this basis arises from
the proof of general pathophysiological pathways for anxi-
ety, depression and sarcopenia that include inflammation
and oxidative stress, neurotrophins, and modulated by life-
style behaviors. In a sectional Korean study, individuals
with self-reported depression or those using antidepres-
sants, also including women and men aged 60 years and
older had lower appendicular skeletal muscle mass than
those free of antidepressant use or depression.’’ In another
research, this time including hospitalized patients, those
diagnosed with sarcopenia were more probably to suffer
from depression, prolongation of hospital stay, were at
a larger risk of non-elective readmission and had a larger
mortality rate.*” In our study, hospitalization status and the
number of hospitalizations were found to be lower in sar-
copenia patients than those without sarcopenia in BD.

Among depressed patients with metabolic syndrome
suffering from so-called metabolic depression, particularly
waist circumference drives the association.*® Kokkeler et al
reported that the larger WC had a negative effect on the
result of late-life depression in patients suffering from only
sarcopenia.®* Low protein intake and reduce physical activ-
ity could eventuate in loss of muscle mass and strength,
which results in fat infiltration.’> Patients with bipolar
depression experience episodes of depression for the major-
ity of their lives.***® Therefore, it has been shown in the

studies that body mass index [BMI], total fat mass, visceral
fat, upper-middle arm circumference, waist circumference
and number of total episode increases were observed as
a result of low physical activity and irregular nutrition,
while muscle mass decreased.*®*° Most of these findings
are also seen in elderly patients with sarcopenia.’?**
Similar to the literature, in our study, the height, weight,
BMI, muscle and visceral values were significantly lower in
the sarcopenia group compared to the non-sarcopenia group
in BD. However, it was found that waist circumference,
right Upper-middle arm circumference (UMAC) and left
UMAC values were higher in the sarcopenia group com-
pared to the non-sarcopenia group. SP diagnosed patients
had a statistically significant total amount of episodes than
no-SP patients. There was a positive correlation between
sarcopenia and total episode. Although it was not margin-
ally significant another difference has been observed in
patients with SP had more median psychotic feature and
median number of episodes per year in BD.

Limitations

There are some limitations to our study: First, sampling
was not randomized. Second, neurotrophins and oxidative
stress parameters could not be evaluated. Third, for the
patient group of participants, it would be better to increase
the number of participants for further studies.

Conclusion

This is the first study that researched the prevalence of SP
in BD patients. High frequency of sarcopenia in BD is
interesting. Sarcopenia was found more frequently in BD
patients than in the general population. In our next studies,
we aim to clarify what measures will be evaluated in the
treatment of sarcopenia. However, reduced sarcopenia in
overweight is generally expected. A number of exacerba-
tion episodes related to sarcopenia may indicate more
sedentary behavior and this is important. Finally, as BD
was described a degenerative and chronic disorder and he
degeneration was demonstrated in gray and white matter in
the brain,*' the outcomes of the study may add a new point
of view of degeneration seen in BD is muscles.

Disclosure

Our study was previously presented at a conference (https://
www.tandfonline.com/doi/abs/10.1080/10177833.2014.
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was redesigned by obtaining the permission of the clinical
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