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Abstract

Aim: Our aim was to investigate the relationship between common geriatric syndromes
and depression.
Materials and Methods: 515 patients over 65 years old admitted to a university hos-
pital participated in this cross-sectional study. The Beck Anxiety Inventory (BAI), the
European Quality of Life (EQ-5D), and the Pittsburgh Sleep Quality Index (PSQI) were
administered to the participants in addition to the Comprehensive Geriatric Assessment.
The Geriatric Depression Scale (GDS) was used to assess depressive symptoms in persons
65 years and older.
Results: The mean age of the participants was 72.2±6.3 years, and 133 (24.8%) of them
scored high on the GDS for depression. The non-depressed group had lower rates of
sarcopenia, fewer medications, lower BAI and PSQI scores, and higher EQ-5D and In-
strumental Activities of Daily Living (IADL) scores. Correlation analysis showed that
the GDS score was moderately positively associated with the number of medications (r =
0.351, p = <0.001), the BAI score (r = 0.638, p = <0.001), and moderately negatively
associated with the IADL score (r = -0.355, p = <0.001) and the Mini Nutritional As-
sessment (MNA) score (r = -0.316, p = <0.001). After multivariate logistic regression
analysis, IADL, MNA, and BAI scores were independently associated with depression (p
= 0.026, OR = 0.72, p = 0.026, OR = 0.94, and p = <0.001, OR = 1.11, respectively).
Conclusion: Interventions aimed at alleviating depressive symptoms may be an effective
strategy for preventing the adverse consequences of depression that lead to deterioration
in quality of life. Therefore, focusing on factors that are independently associated with
depression, such as dependency in activities of daily living, anxiety symptoms, and poor
nutritional status, may be a useful method in the management of older patients with
depression.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Depression is a common and important health problem
among older adults. Late-life depression, which is influ-
enced by gender, socioeconomic status, physical activity,
and diet, is associated with serious consequences that in-
crease the risk of morbidity and mortality [1,2]. Geriatric
depression is strongly associated with negative outcomes
related to the presence of medical comorbidities, cognitive
decline, functional worsening, high rates of suicide risk,
and all-cause mortality [3]. In addition, older people with
depression have higher relapse rates, poorer treatment out-
comes, and inadequate functional recovery [4]. Depression
in older individuals is a highly under-recognized syndrome
(40%–60% of cases) [5], and depressive symptoms among
community-dwelling older adults have a substantial ratio
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ranging from ~8 to 16% [6]. One of the most common
anxiety disorders, generalized anxiety disorder (GAD), af-
fects an estimated 7.3% of older adults [7] and is linked
to disability, increased healthcare costs, reduced quality of
life, and probably higher rates of mortality [8]. Moreover,
despite the negative impact of anxiety on overall health,
GAD remains an underdiagnosed and undertreated condi-
tion in older people [9]. Anxiety is also a risk factor for
depression in the older population and co-occurs with de-
pression in about 31% of older adults with depression [10].
The experience of stress and unpleasant events in later
life is associated with adverse physical and mental health
outcomes. Depression and anxiety are associated with in-
creased morbidity, impaired physical, cognitive, and social
functioning, and poorer psychosocial health [11].

The higher prevalence of disability and chronic disease in
the geriatric population compared to other age groups also
leads to a reduction in quality of life, a multidimensional
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concept of health that is a key to optimal aging. A va-
riety of health-related conditions, such as physical illness,
malnutrition, and polypharmacy, that affect quality of life
and disability are triggers for depression [12,13]. Polyphar-
macy is associated with depression and is also a reliable
predictor of depression [14]. Furthermore, depression in-
creases the risk of poor nutritional status in older adults,
and malnourished patients had higher depression scores
[15].
Assessment of multiple dimensions, including physical,
cognitive, affective, social, financial, environmental, and
spiritual components that influence an older adult’s health
is required to provide comprehensive health care. A com-
prehensive geriatric assessment (CGA) is needed to de-
fine an older person’s medical, psychosocial, and functional
limitations in order to establish a sustainable healthy life
throughout the aging process. Functional limitations of
the elderly older persons are closely related to their de-
pressive symptoms [16]. Many studies have shown that
older adults with depressive symptoms or depression are
at increased risk for cognitive decline, mild cognitive im-
pairment, and dementia [17]. On the other hand, depres-
sive symptoms are common in older people with dementia,
with a prevalence of about 30% [18]. Many studies have
reported an association between depressive symptoms or
major depression and cognitive dysfunction in older adults
[19,20].
Although it can occur at any age, sarcopenia is more preva-
lent in older adults. It is also linked to depressive symp-
toms in this population, independent of age, sex, cognitive
ability, or other potential confounders [21].
In this study, we have researched the relationship between
depression and various CGA characteristics, which are
measures of health and quality of life in older people.

Materials and Methods

This cross-sectional study was conducted with a total
of 515 patients who applied to the geriatric outpatient
clinic of a university hospital between November 2020 and
November 2021. The study involved participants who were
65 years of age or older, who did not meet any exclusion
criteria, and who gave their consent to participate. The
exclusion criteria were aphasia, cognitive conditions that
significantly impaired cooperation, the presence of cancer,
severe inflammatory conditions, neuromuscular diseases,
immobility, and additional comorbid conditions (severe os-
teoarthritis, peripheral arterial disease, neuropathy, visual
and hearing impairment, and other conditions that limited
assessment of muscle function, balance, and gait). We ob-
tained their medical history, including any comorbidities
and polypharmacy. Polypharmacy was defined as the con-
current daily use of five or more different chronic medica-
tions [22]. The sample size was calculated using the Epi
Info software and the minimum sample size was 288 par-
ticipants at the level of α = 0.05 with 95% power.
This study was approved by the local ethics committee
(Gaziantep University Clinical Research Ethics Commit-
tee, date: 11.05.2022 decision no: 2022/155) and was con-
ducted in accordance with the principles of the Declaration
of Helsinki.

Screening and assessment of fall risk, sarcopenia, activities
of daily living, instrumental activities of daily living, nutri-
tional status, depressive symptoms, and mental status are
part of a comprehensive geriatric assessment. All partici-
pants were screened and underwent a geriatric assessment
tests as part of this process.
The GDS, a 30-item questionnaire designed for older peo-
ple, was used to assess depressive symptoms. Although
some questions are reverse coded, the scale codes as fol-
lows positive responses 0 and negative responses 1. With
a score of 0-10, depression is not present; 11-13, it may be
present; and 14-plus, it is present [23].
The frequency of anxiety symptoms is quantified by the
Beck Anxiety Inventory (BAI). The 21-item measure uses
a four-point Likert scale (0 = none, 3 = intense). The
study used the validated form of the BAI for the Turkish
population [24].
Participants’ balance and mobility were assessed using the
Tinetti Balance and Gait Assessment Tool (TBGA). A
score of 24 on the Tinetti Balance-Gait Evaluation Scale
indicates a low risk of falling, a score of 19-23 indicates a
moderate risk of falling, and a score of 19 indicates a high
risk of falling.
Tinetti Balance (TB): The patient is instructed to sit in an
armless chair before standing. He or she had to maintain
balance while standing while being gently pushed, either
in a neutral position or with eyes closed. Then, without
losing balance, he or she tried to turn around completely.
In addition, the patient was observed while sitting. The
maximum score is sixteen.
Tinetti Gait (TG): The individual was instructed to walk
on a straight path at a fast but safe pace using the TG.
Ground contact and symmetrical, even steps were ob-
served. The participant was allowed to use assistive de-
vices. In the assessment of sarcopenia, the highest possible
score is 12.
The European Working Group on Sarcopenia in Older
People (EWGSOP2) criteria of reduced muscle mass and
strength were used to diagnose sarcopenia. Using a Ja-
mar hydraulic hand dynamometer to test muscle strength
(handgrip strength) and a bioelectric impedance analyzer
to determine muscle mass (Tanita SA165, A-0950U3), the
handgrip strength (HGS) thresholds for Turkish popula-
tion were used. (22 kg for women and 32 kg for men). To
measure muscle mass, skeletal muscle mass index (SMMI)
corrected for body mass index (BMI) was calculated; val-
ues lower than 0.823 for women and 1.049 for men were
considered to indicate low muscle mass. Low walking
speed was defined as less than 0.8 m/s, while severe sar-
copenia was defined as both low walking speed and sar-
copenia.
The Katz Index of Activities of Daily Living (ADL) mea-
sures a person’s physical dependence on tasks such as
washing, dressing, toileting, transferring, maintaining con-
tinence, and eating. Higher scores, which range from 0 to
6, indicate greater independence.
Instrumental Activities of Daily Living (IADL), a scale
developed by Lawton and Brody that assesses indepen-
dence in tasks such as shopping, housework, laundry, food
preparation, using the telephone, driving a vehicle, taking
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medications, and managing money. Higher scores indicate
greater independence. Scores range from 0 to 8.
A validated Turkish version of the Mini-Nutritional As-
sessment (MNA) questionnaire (25) was used to fully mea-
sure nutritional status. Malnutrition was defined as an
MNA score of 17, risk of malnutrition as an MNA score of
17-23.5, and normal nutritional status as an MNA score of
24.
The MMSE is a 30-point questionnaire that measures cog-
nitive impairment. It examines functions including ori-
entation (10 pts), registration (3 pts), attention and cal-
culation (5 pts), recall (3 pts), and language/visuospatial
construction (9 pts). Its reliability and validity have been
confirmed in Turkey, and the cut-off point for diagnosing
mild dementia in the Turkish population was found to be
23/24 (25).
The European Quality of Life-5 Dimensions (EQ-5D) ques-
tionnaire was used to assess quality of life. The question-
naire asks people to self-assess their health status in five
dimensions: mobility, self-care, regular activities, pain or
discomfort, and anxiety or depression. The index score
is then calculated. Negative scores indicate dependency,
bed rest, and unconsciousness, while a score of 1 indicates
excellent health and 0 indicates death.
The PSQI, which measures subjective sleep quality over
the past month, was used to assess sleep quality. It has 19
self-rated questions and five partner-rated questions. Sub-
jective sleep quality, latency, duration, efficiency, distur-
bances, use of sleep medications, and daytime dysfunction
are the seven factors used to score the 19 items. A total
PSQI score ranging from 0 to 21 was created by combin-
ing these component scores, with lower numbers indicat-
ing poorer sleep quality. PSQI scores greater than 5 were
considered abnormal. The culturally appropriate Turkish
form was used in the study [26].
The Kolmogorov-Smirnov test was used to determine
whether the distributions of continuous variables were nor-
mal. The independent samples t-test was used to compare
two independent groups with normally distributed data,
the Mann-Whitney U-test to compare two independent
groups with non-normal distribution, and the Kruskall-
Wallis test to compare three independent groups with
non-normal distribution. Relationships between categor-
ical and numerical variables were examined using Chi-
square analysis and Spearman’s rank correlation coeffi-
cient, respectively. Potential confounders of depression
were examined, variance inflation factor (VIF) was cal-
culated. Variables with a VIF > 5 were considered to
have a multicollinearity problem and were excluded from
the model. Variables without multi-collinearity problems
were included in the multivariate logistic regression anal-
ysis. Data were analyzed using IBM SPSS Statistics (Ver-
sion 22) predictive analytic software. A p-value less than
0.05 were accepted as statistically significant.

Results

The mean age of the participants was 72.2 +/- 6.3 years,
and 58.6% were female. According to the GDS, 133 par-
ticipants (25.7%) were classified as depressed. The non-
depressed group had lower rates of female participation,

sarcopenia, medication use, and disease than the depressed
and potentially depressed groups. In addition, the non-
depressed group had better IADL and EQ-5D scores, lower
BAI and PSQI scores, better MMSE and TBGA scores,
and lower BAI and PSQI scores than the depressed group
(Table 1).
According to the results of the correlation analysis, the
GDS score had moderately positive correlations with the
number of medications (r = 0.351, p = <0.001), the BAI
score (r = 0.638, p = <0.001) and PSQI score (r = 0.426,
p = <0.001) and moderately negative correlations with
IADL (r = -0.355, p = <0.001), EQ-5D (r = -0.601, p =
<0.001) and MNA (r = 0.316) (Table 2, Table 3).
Potential confounders of depression (age, sex, diabetes
mellitus, PSQI, IADL, BAI, MMSE, MNA, sarcopenia,
hypertension) were examined, variance inflation factor
(VIF) was calculated, and number of comorbidities, num-
ber of medications, and ADL score were excluded due to
collinearity problem. According to multivariate logistic re-
gression analysis, IADL and MNA scores were found to be
independent variables for decreased association with de-
pression and BAI score for increased association with de-
pression. (p = 0.026, OR = 0.72, p = 0.026, OR = 0.94,
and p = <0.001, OR = 1.11, respectively) (Table 4).

Discussion
In our study, we found that poor nutritional status, high
levels of anxiety, and a decline in instrumental activities of
daily living were all factors independently associated with
depression. We know that anxiety is a risk factor for older
people with depression and is highly prevalent in this pop-
ulation [7]. Anxiety disorders are much more common in
older persons with depression than in younger people [10].
Depression and anxiety in aging are significant risk fac-
tors for morbidity and have a detrimental effect on both
physical and psychological well-being [11]. Studies of hos-
pitalized and community-dwelling older adults have found
that depression increases the likelihood of poor nutritional
status and that malnourished patients have higher depres-
sion scores [15,27]. Depression has been shown to play a
significant role in predicting malnutrition in older adults
[28]. In the current study, the number of patients with
malnutrition was higher in the depressed group, and it
was also found to be independently associated with de-
pression, in line with a study investigating the relation-
ship between sarcopenia components and depression in
geriatric outpatients [29]. Numerous studies have previ-
ously demonstrated the strong link between depression and
malnutrition [15,30]. Treatments and interventions for de-
pression may reduce the risk of malnutrition, although the
relationship between depression and malnutrition is com-
plicated and there is a bidirectional relationship between
the two conditions [31]. Functional decline is significantly
associated with depressive symptoms, and functional inde-
pendence is a very strong predictor of quality of life [32].
In older adults, functional disability in IADLs, sarcope-
nia, and depression have been shown to be related [33].
Physical problems, including a decline in aerobic capacity,
muscle strength, motor response, and overall functional
capacity, may be consequences of depression-related so-
cial and physical limitations. The results of this study
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Table 1. Participants’ socio-demographic characteristics and comprehensive geriatric assessment results (n=515).

Variables Non-depressed (0-10 pts) (n=324) Possible depressed (11-13 pts) (n=58) Depressed (≥14 pts) (n=133) p Total (n=515)

Gender

• Female 164(50.6%)* 44(75.9%) 94(70.7%)
<0.001*

302(58.6%)

•Male 160(49.4%)* 14(24.1%) 39(29.3%) 213(41.4%)

Age † 72.0±5.8 72.1±6.4 72.8±7.4 0.443 72.2±6.3

Number of comorbidities # 2(0-8)* 3(1-7) 3(1-7) <0.001* 2(0-8)

Number of medications # 4(0-20)* 5(0-18) 5(0-15) <0.001* 4(0-20)

Comorbidities

• Hypertension 178(54.9%) 36(62.1%) 83(62.4%) 0.263 297(57.7%)

• Diabetes mellitus 139(42.9%)* 31(53.4%) 73(54.9%)* 0.039* 243(47.2%)

• Coronary artery disease 85(26.2%) 21(36.2%) 39(29.3%) 0.281 145(28.2%)

• Neurodegenerative diseases 26(8.0%)* 11(19.0%) 36(27.1%) <0.001* 73(14.2%)

• Asthma/COPD 34(10.5%) 8(13.8%) 21(15.8%) 0.271 63(12.2%)

Polypharmacy 137(42.3%)* 30(51.7%) 75(56.4%)* 0.017* 242(47.0%)

ADL † 4.1±1.6 4.1±1.8 3.8±1.8 0.282 4.00±1.7

IADL† 6.2±1.7* 5.2±2.5 4.6±2.6 <0.001* 5.7±2.2

BAI # 6(0-25)* 13(0-42) 15(0-48) <0.001* 9(0-48)

MMSE † 24.6±4.9* 23.2±4.8 22.2±6.2* <0.001* 23.8±5.4

MNA † 23.4±5.0* 21.0±5.4 20.4±5.4 <0.001* 22.4±5.3

EQ-5D # 0.78(-0.07-1.00)* 0.31(-0.16-0.91) 0.33(-0.53-1.00) <0.001* 0.52(-0.53-1.00)

PSQI # 4(0-16)* 8(2-15) 7(0-17) <0.001* 6(0-17)

Sarcopenia 90(27.7%)* 29(50.0%) 65(48.8%) <0.001* 174(35.7%)

TBGA # 25(9-35)* 24(6-35) 22(1-35)* 0.011* 25(1-35)

*p<0.05; †Data are presented as Mean±SD. # Data are presented as median (min-max). COPD, Chronic obstructive pulmonary disease; ADL, Katz Index of Activities of daily
living; IADL, Lawton & Brody index of Instrumental Activities of Daily Living; BAI, Beck Anxiety Inventory; MMSE, Mini Mental State Examination; MNA, The Mini Nutritional
Assessment Tool; EQ-5D; EuropeanQuality of Life-5 Dimensions; PSQI, Pittsburgh SleepQuality Index; TBGA, Tinetti Balance and Gait Assessment Tool.

Table 2. Correlation analysis results between the variables.

GDS Age Number of comorbidities Number of medications ADL IADL EQ5D

GDS
r 1.000 0.064 0.351 0.221 -0.034 -0.355 -0.601

p 0.148 <0.001* <0.001* 0.435 <0.001* <0.001*
r: Spearman rank correlation coefficient; *Significant at 0.05 level; ** Significant at 0.01 level. GDS, The Geriatric Depression Scale; ADL, Katz
Index of Activities of daily living; IADL, Lawton & Brody index of Instrumental Activities of Daily Living; EQ-5D; EuropeanQuality of Life-5
Dimensions.

Table 3. Correlation analysis results between the vari-
ables.

GDS BAI MMSE MNA PSQI TBGA

GDS
r 1.000 0.638 -0.286 -0.316 0.426 -0.091

p <0.001* <0.001* <0.001* <0.001* 0.095

r: Spearman rank correlation coefficient; *Significant at 0.05 level; **
Significant at 0.01 level. GDS, The Geriatric Depression Scale; BAI, Beck
Anxiety Inventory; MMSE, Mini Mental State Examination; MNA, The Mini
Nutritional Assessment Tool; PSQI, Pittsburgh SleepQuality Index; TBGA,
Tinetti Balance and Gait Assessment Tool.

showed that sarcopenia was significantly more common in
the depressed group, which is consistent with the findings
of numerous studies in the literature. Depression may re-
sult from sarcopenia for a variety of reasons, including in-
creased risk of falls, independence, difficulty with self-care,
malnutrition, and physical inactivity. Similarly, sarcope-
nia can result from depressive symptoms such as fatigue,
loss of appetite, apathy, and low motivation. As a result,
older adults who are more physically active have a protec-
tive lifestyle against sarcopenia and depression [34].
The main reason for polypharmacy is the presence of mul-
tiple comorbidities. Consistent with this, we found a mod-
erately positive association in the study between the num-
ber of medications and the presence of various comorbidi-
ties. In addition, there was a small but significant associa-
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Table 4. Multivariate logistic regression analysis results
of the independent variables for depression.

Variable
Depression

OR [95% CI] p value

Age 1.00[0.94-1.05] 0.900
Gender (Female vs male) 0.83[0.39-1.74] 0.622
DM 1.25[0.60-2.60] 0.557
HT 0.81[0.38-1.72] 0.583
IADL 0.72[0.54-0.96] 0.026*
BAI 1.11[1.06-1.17] <0.001*
MMSE 0.99[0.92-1.06] 0.685
MNA 0.94[0.88-0.99] 0.026*
Sarcopenia 1.02[0.47-2.23] 0.953
PSQI 1.09[0.99-1.21] 0.070

*p < 0.05 according to multivariate binary logistic regression
analysis. CI, confidence interval; OR, odds ratio. DM, diabetes
mellitus; HT, hypertension ; IADL, Lawton & Brody index of
Instrumental Activities of Daily Living; BAI, Beck Anxiety Inventory;
MMSE, Mini Mental State Examination; MNA, The Mini Nutritional
Assessment Tool; PSQI, Pittsburgh SleepQuality Index.

tion between the number of medications and GDS, which
is consistent with the findings of previous studies examin-
ing the association between polypharmacy and depression
[13]. In addition, depression may be a better indepen-
dent predictor of polypharmacy than other comorbidities
[14]. In older adults, polypharmacy increases the risk of
developing geriatric syndromes as well as morbidity and
mortality. It is associated with frailty, an increase in falls,
higher rehospitalization rates, longer hospital stays, and
greater financial burden [35].

In older population, poor sleep quality may be a critical
warning indicator of mental and physical illness. Because
of the high prevalence of sleep problems and their detri-
mental effects on health and quality of life, it is important
to assess sleep quality in older people who are depressed.
Poor sleep quality is a significant risk factor for both new-
onset and recurrent depression, as well as being a symptom
of depression [36]. Sleep problem is a geriatric syndrome
that is also independently associated with depression [37].
In the current study, we found that the proportion of pa-
tients with poor sleep quality was significantly higher in
the depressed group and that there was a somewhat pos-
itive association between the PSQI and GDS as well as
between the PSQI and BAI. Depression and anxiety are
inversely correlated with sleep quality: depression is corre-
lated with satisfaction with sleep quality, whereas anxiety
is correlated with efficiency with sleep quality [38]. Cog-
nitive decline and late-life depression often coexist, sug-
gesting a significant link between them [39]. The causal
relationship remains unclear. Depression may accelerate
cognitive decline and shorten the time between the patho-
logical neurodegenerative stage and the clinical onset of
Alzheimer’s dementia [40]. Our research showed that the
MMSE scores of the depressed group were much lower.
According to a previous study, this finding may indicate
that depressive symptoms are common in the early stages
of dementia [41].

Our study has several limitations. First, the number of
participants is relatively small. Second, we did not ex-
amine how socioeconomic and environmental factors may
influence depression symptoms. In addition, because the
study is cross-sectional, we cannot determine a cause-and-
effect relationship. Despite these limitations, the study has
several strengths. First, a thorough geriatric assessment
was performed, taking into account any other conditions
that might affect the results. Second, in addition to CGA,
quality of life, sleep, and anxiety were assessed. This pro-
vided a multidimensional assessment of the health of the
older people who participated in the study.

Conclusion
Depression, gender, nutritional status, functional status,
cognition, and the presence of chronic disease all affect a
person’s QoL. Each of the general conclusions of our study
about depression is a sign of a decline in QoL. To avoid
the negative effects of depression that could worsen QoL,
interventions focused on reducing its symptoms may be
a useful strategy. In addition, focusing on factors inde-
pendently associated with depression, such as dependence
on activities of daily living, anxiety symptoms, and poor
nutritional status, may be helpful in achieving this goal.
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