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Summary

Objectives: To examine the association between diffe-
rent body composition types and depressive symptoms
in the elderly.

Patients and methods: A retrospective cross-sectional
study was performed in outpatient clinic based in Vil-
nius and included community dwelling men and women
aged >65 years. The exclusion criteria were: moderate
and severe cognitive impairment, acute illness, and dis-
eases with advanced organ failure. Criteria for diagnosis
of sarcopenia, proposed in 2018 by the European Wor-
king Group on Sarcopenia in Older People were used
in this study. Muscle strength was assessed by handgrip
strength. Muscle mass was measured by dual-energy
X-ray absorptiometry (iDXA, GE Lunar, USA). Phy-
sical performance was evaluated by short physical per-
formance battery. Obesity was defined if the percentage
of body fat measured by DXA. Sarcopenic obesity was
determined if both sarcopenia and obesity were present.
Depressive symptoms were examined using the 15-item
Geriatric Depression Scale (GDS).

Results: We analyzed data of 246 study participants: 87
men (35.4%) and 159 women (64.6 %) aged 65 years or
older. According to body composition, participants were
categorized in to four groups: obesity (46.7 %), normal
(37 %), sarcopenia (8.9 %), sarcopenic obesity (7.3 %).
Out of all participants 91 (37 %) scored <5 on the GDS,
106 participants (43.1 %) scored between 5 and 10 points
and 49 participants (19.9 %) scored >10 on the GDS.
Regression analysis showed when body composition
changes from normal (no sarcopenia and no obesity) to
sarcopenia then GDS score increases by 5.5 points. When
body composition changes from normal to sarcopenic

obesity then GDS score increases by 4.4 points. No as-
sociation was found between body composition change
(normal to obese) and GDS score.

Conclusion: Sarcopenia and sarcopenic obesity were re-
lated to increased risk of depressive symptoms.

Introduction

Worldwide the number of cases of depression among
different age groups is growing rapidly. In 2019 5.7% of
adults older than 60 years had depression [1]. Hu and collea-
gues in 2022 published systematic review and meta-analysis
of 48 studies found that the global prevalence of depression
in older adults was 28.4% [2]. In elderly patients, severe
psychological trauma, loss of a loved one, severe illness,
loneliness and sedentary lifestyle can lead to depression that
is often undiagnosed and untreated [3,4]

Sarcopenia is a geriatric syndrome, characterized by low
muscle function and muscle mass [5]. Although sarcopenia
has been discussed for quite a long time, ideas about sar-
copenic obesity had begun only in the early 21st century
[6]. Sarcopenia, obesity and sarcopenic obesity are closely
linked to the ageing process and can result in negative
outcomes, such as falls, frailty, disability and increased
morality [7,8].

Pilati and colleagues conducted systematic review about
the link of depressive symptoms and sarcopenic obesity but
the results were found conflicted [9]. Some of the studies
revealed that sarcopenic obesity was associated with de-
pressive symptoms and other studies showed no significant
association between depressive symptoms and different body
composition types [10,11].

Obesity is another issue prevalent in older adults. In 2013
Global Burden of Disease Study revealed a worldwide incre-
ase in overweight (defined as body mass index > 25kg/m?)
and obesity (body mass index > 30kg/m?) by 27.5% [12].
A study done in 10 European countries found increasing
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number of obese older adults from 17.5% to 19.2% in an 8 year period [13]. In older adults
obesity is associated with increased risk of functional impairment, falls, cardiovascular diseases
and worse emotional state [14—16].

The aim of this study was to examine the association between different body composition
types and depressive symptoms in older adults.

Methods

For this cross-sectional study participants were enrolled from outpatient clinic in Vilnius,
Lithuania. The inclusion criteria for study entry were age 65 years or older community
dwelling men and women. The exclusion criteria were: moderate and severe cognitive im-
pairment (MMSE score <21/30) [17]; acute illness; chronic diseases with advanced organ
failure (heart, lung, liver, kidney, brain; malignancy; bed-sore). All participants provided
written informed consent.

The criteria for diagnosis of sarcopenia, proposed in 2018 by the European Working Group
on Sarcopenia in Older People (EWGSOP2) were used in this study [5]. Muscle strength

Table 1. Descriptive characteristics of study participants (mean + SD)
BMI — body mass index; WC — waist circumference; ASM/h2 - ratio of appendicular lean mass over height squared; SPPB — short
physical performance battery; ADL — activities of daily living; IADL — instrumental activities of daily living; MNA — mini nutritional
assessment; GDS — geriatric depression scale.

. . . Sarcopenic

Characteristic '&“:;Zg“s 1(\:10:;?; (s:r:(z);z);: ma (Onb:sll?;) obesitl; p-value
(n=18)

Age, years 79.27+6.48 [78.67+589 [82.33+6.07 |78.84+6.55 [81.28+8.29 |0.047
Sex
Men, n (%) 87 (35.4) 22(24.2) 5(22.7) 51 (44.3) 9 (50) 0.06
Women, n (%) 159 (64.6) 69 (75.8) 17 (77.3) 64 (55.7) 9 (50) ’
Height, cm 16578 £ 8.1 [164.19+8.42 [167.81 £5.18 |166.13 £8.17 | 169.05 £ 7.58 | 0.044
Weight, kg 68.63£821 |67.61 £8.01 |[67.91+£5.63 |69.63+£9.07 [68.22+52 0.346
BMI, kg/m? 25.02+2.99 [25.12+2.9 24.1 £1.57 2528 +3.31 |23.93+2.13 |0.141
WC, cm 91.37+15.09193.32 £ 15.8 [88.56+16.08 |90.12 + 14.64 [92.94+12.7 |0.353
ASM/h?, kg/m? 6.54+131 [691+1.26 5.1+0.68 6.71+1.23 529+0.78 <0.001
Grip strength, kg 2021 £6.97 |21.53+6.92 |14.14+3.66 |20.83+£7.04 |17+5.22 <0.001
Gait speed, m/s 0.55+0.19 [0.6+0.2 0.34+0.1 0.55+0.18 048 +£0.15 <0.001
SPPB, score 7.28+3.34 |7.77+2.95 6.23 +4.15 7.22+3.29 644+4.16 |0.152
Number of comorbi- [ 2.18 £0.97 |2+ 0.94 3.09 +£0.86 2.1£0.93 2.56 +£0.78 <0.001
dities
Number of medica- [3.76 +1.82 [3.29+ 1.66 5.05+1.64 3.67+1.85 S.01+£1.18 <0.001
tions
ADL, score 497+0.87 |[5.11+0.82 4.27+0.76 5.07 +0.88 4.5+0.7 <0.001
IADL, score 6.89+1.49 [7.34+1.06 6.14 £1.28 6.9+1.55 544+1.94 |<0.001
MNA, score 16.94+4.47 |17.14+4.66 |1541+4.15 |[16.73+4.34 [19.14+4.1 0.061
GDS, score 6.65+3.14 [5.86+2.68 11.36 £1.7 5.8+2.7 10.28 +0.89 |<0.001

Table 2. Linear regression for the association between body composition and depressive symptoms
Reference category: normal (no sarcopenia/ no obesity).

B coefficient 95% Confidence interval p-value
Sarcopenia 5.506 (431 -6.69) <0.001
Obesity -0.057 (-0.75 - 0.64) 0.873
Sarcopenic obesity 4.421 (3.13-5.71) <0.001

was assessed by handgrip
strength. A hydraulic dy-
namometer (JAMAR,
Patterson Medical, UK)
was used for this purpose,
and the assessments were
made in accordance with
the Southampton pro-
tocol [18]. The cut-offs
of 27 kg for men and 16
kg for women were used
as the diagnostic criteria
of sarcopenia. Muscle
mass was measured by
dual-energy X-ray ab-
sorptiometry (iDXA, GE
Lunar, USA). A skeletal
muscle mass index was
calculated by dividing ap-
pendicular skeletal mus-
cle mass by the subjects’
height squared. The pro-
posed cut-offs of 7 kg/m?
for men and 6 kg/m? for
women were used. Both
devices — DXA machine
and hand dynamometer —
were calibrated according
to the manufacturer’s ins-
tructions. Physical perfor-
mance was evaluated by
gait speed. Participants
were asked to walk 4
meters from a standing
position at their usual
pace. Gait speed assess-
ment was a part of short
physical performance
battery (SPPB), which
also included balance and
S5-time chair stand tests. A
total of 12 points can be
earned. The cut-off of 8
points or less was used
to diagnose severe sar-
copenia.

Participants were
classified as obese if the
percentage of body fat
measured by DXA was
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greater than 27% for men and 38% for women [19]. Sarco-
penic obesity was diagnosed if both sarcopenia and obesity
were present. Based on body composition participants were
sorted into four groups: normal (no sarcopenia and no obe-
sity), sarcopenia, obesity, sarcopenic obesity.

Depressive symptoms were examined using the 15-item
Geriatric Depression Scale (GDS), each item was scored
from 0 to 1 point and the total score >5 was used to define
the presence of depressive symptoms [20].

Functional status was evaluated using Katz Activities
of Daily Living (ADL) and Lawton Instrumental Activities
of Daily Living (IADL) scales [21,22]. Nutrition status was
assessed by mini nutrition assessment (MNA) questionnaire
[23]. The number of concomitant illnesses and medications
were collected from medical records. All subjects were me-
asured for height, weight and waist circumference. Body
mass index (BMI) was calculated by dividing weight by
height squared.

Statistical analysis was performed using IBM SPSS
Statistics Windows software version 18 (IBM, New York).
Normality of data was examined by Shapiro-Wilk test. Conti-
nuous variables were expressed as mean and standard de-
viation. Nominal data was reported as frequencies (number,
percentage). Differences between body composition groups
were compared using Analysis of Variance (ANOVA) with
post-hoc tests. Linear regression analysis was used to com-
pare body composition changes and depressive symptoms.
Level of significance (p-value) of <0.05 was considered as
statistically significant.

Results

We asked 286 people who previously participated in
other of our studies to participate in this study, 28 decli-
ned. Five participants had acute illness and 7 had advanced
chronic disease so they were excluded. Later the sample
was comprised by 246 study participants: 87 men (35.4%)
and 159 women (64.6%). Basic descriptive characteristics
of study population are shown in Table 1.

The largest group of participants had obesity (46.7 %).
The second group did not have disorder of body composi-
tion (37 %). Third group - people with sarcopenia (8.9 %).
Participants with sarcopenic obesity comprised the smallest
group of 7.3 %.

Out of all participants 91 (37 %) scored lower that 5 on
the GDS. A hundred and six participants (43.1 %) scored
between 5 and 10 on the GDS and around a fifth of all par-
ticipants scored 10 or more points on the GDS scale.

The results of linear regression analysis between body
composition and depressive symptoms can be seen in
Table 2.

Results show when body composition changes from nor-
mal (no sarcopenia/ no obesity) to sarcopenic, then GDS
score increases by 5.5 points. And if body composition
changes from normal to sarcopenic obesity then GDS score
increases by 4.4 points. No association was found between
body composition change (normal to obese) and GDS score.

Discussion

In this cross-sectional study of 246 community-dwelling
older people, we discovered that participants with sarcopenic
obesity and sarcopenia had significantly increased risk of
depressive symptoms.

Ishii and colleagues in their study also showed that sarco-
penic obesity was positively associated with more depressive
symptoms but in their study neither sarcopenia or obesity
alone was not associated with depressive symptoms [24].
Also, they analyzed this association by age groups and their
findings suggest that sarcopenic obesity increases the risk
of depressive symptoms in a synergistic manner, especially
in people 65 to 74 years old. This study research concept
was similar to ours, but the assessments of sarcopenia and
depressive symptoms were different. For muscle mass as-
sessment they used bioimpedance analysis while we used
DXA. They also used different cut off values for handgrip
strength and different method to measure usual gait speed.
To assess depressive symptoms, they as well used GDS.
However, the cut off for depressive symptoms was score of
>6 compared to our >5 points. The variety in methodology
may have led for the differences in results.

On the other hand, Byeon and colleagues showed no
significant associations between sarcopenia and the preva-
lence of depression or depressive symptoms [25]. In their
study sarcopenia, obesity and depression were diagnosed
using different methods. Obesity was diagnosed using BMI
and we used percentage of fat mass measured by DXA.
Sarcopenia was diagnosed by dividing appendicular skeletal
muscle mass from subjects’ weight while we for muscle
mass assessment divided appendicular skeletal muscle mass
by the subjects’ height squared. In the depression group
they included participants who were diagnosed with cli-
nical depression, in the depressed symptom group where
patients who responded positive to the question “In the
past year, have you felt sadness or despair continuously
for two or more weeks that was severe enough to interfere
with daily life?”. Our study used geriatric depression scale
for the assessment of depressive symptoms. Furthermore,
the difference between studies is that Beyon and colleagues
analyzed results from people as young as 20 years. We only
included older adults. To sum up, the age of participants and
different measurements could be the main reasons for the
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different findings. Pilati and colleagues in 2022 published
systematic review about sarcopenic obesity and depressive
symptoms [9]. This review included 7 studies and found
limited evidence that sarcopenic obesity increases the risk
of depressive symptoms. Although due to variability in as-
sessment methods used and outcomes measured the results
were heterogeneous.

In conclusion, we demonstrated that depressive symp-
toms were positively associated with sarcopenic obesity and
sarcopenia in community dwelling older adults. Because
there is a variability of evaluation techniques and methods,
the results are heterogeneous. Future studies are needed in
order to identify the mechanisms and to prevent the common
occurrence of sarcopenia, sarcopenic obesity and depressive
symptoms.
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SENYVO AMZIAUS ASMENU SKIRTINGU KUNO
SUDETIES TIPU IR DEPRESISKUMO SIMPTOMU
RYSYS
E. Sadauskaité-Pélikiené, D. Orentaité, J. Kilaite,

A. Mastaviciuté

Raktazodziai: sarkopenija, nutukimas, sarkopeninis nutukimas,
depresiskumo simptomai.

Santrauka

Tyrimo tikslas. [Sanalizuoti senyvo amziaus asmeny skirtingy
kiino sudéties tipy ir depresiskumo simptomy rys;j.

Metodai. Vienmomentinis retrospektyvinis skerspjivio tyri-
mas buvo atliktas Vilniaus mieste, jtraukiant bendruomengje gyve-
nancius >65 mety amziaus vyrus ir moteris. Nejtraukimo j tyrima
kriterijai buvo vidutinis ir sunkus pazintiniy funkcijy sutrikimas,
amingés ligos ir 1étinés ligos su iminiu organy funkcijos nepakan-
kamumu. Siame tyrime taikyti sarkopenijos diagnostikos kriteri-
jai, 2018 m. pasitilyti Europos senyvy zmoniy sarkopenijos darbo
grupés. VirSutiniy galiiniy raumeny jéga buvo vertinama iSmatavus
sugriebimo jéga. Raumeny masé buvo matuojama naudojant dvis-
rautés radioabsorbciometrijos metoda (iDXA, GE Lunar, JAV). Fi-
ziniui pajégumui vertinti taikytas trumpasis fizinés funkcijos testy
rinkinys. Nutukimas nustatytas matuojant kiino riebaly procentinj
kiekj DXA metodu. Sarkopeninis nutukimas apibréztas esant sarko-
penijai kartu su nutukimu. Depresiskumo simptomy pasireiskimas
buvo vertintas taikant 15 punkty geriatring depresijos skale (GDS).

Rezultatai. [Sanalizuoti 246 tiriamyjy: 87 vyry (35,4 proc.) ir
159 motery (64,6 proc.), vyresniy nei 65 mety, duomenys. Pagal
kiino sudéties tipg tiriamieji buvo suskirstyti j keturias grupes: nutu-
kimo (46,7 %), normalus kiino sudéjimo (37 %), sarkopenijos (8,9
%) ir sarkopeninio nutukimo (7,3 %). I8 visy tiriamyjy: 91 (37 %)
surinko <5 balus, 106 (43,1 %) surinko nuo 5 iki 10 baly ir 49(19,9
%) surinko >10 baly, vertinant GDS. Atlikta regresiné analizé pa-
rodé, kad jei kiino sudétis keiciasi i§ normalios (be sarkopenijos ir
nutukimo) j sarkopening, GDS balai padidéja 5,5 balo. Kai kiino
sudétis keiciasi i§ normalios j sarkopeninio nutukimo, GDS balai
padidéja 4,4 balo. RySys tarp kiino sudéties poky¢iy (i§ normalios
| nutukimo) ir GDS baly nenustatytas.

I$vados. Sarkopenija ir sarkopeninis nutukimas susije su di-
desne senyvo amziaus asmeny depresiskumo rizika.

Adresas susirasinéti: asta.mastaviciute@mf.vu.lt
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