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Introduction: With rapid population aging in China, geriatric depression has

imposed a heavy burden on public health and society. This study aimed to

investigate the prevalence and influencing factors of depressive symptoms

among community-dwelling older adults in China. The findings of this study will

contribute to the early detection and e�ective interventions for older adults with

depressive symptoms.

Methods: A cross-sectional study was conducted among people aged ≥65

years old in urban communities in Shenzhen, China, in 2021. This study assessed

depressive symptoms (Geriatric Depression Scale-5, GDS-5), physical frailty (FRAIL

Scale, FS), and physical function (Katz index of independence in the Activities

of Daily Living, ADL). Multiple linear regression was used to examine potential

predictors of depressive symptoms.

Results: A total of 576 participants aged 71.73 ± 6.41 years were included in the

analysis. More than half of themwere females (53.0%). The average score of GDS-5

was 0.57± 1.11, with 78 (13.61%) participants with depressive symptoms (≥2). The

mean scores of FS and ADL were 0.80 ± 1.08 and 9.49 ± 1.67, respectively. The

final regression model indicated that those who were living alone, less satisfied

with their personal life, frailer, and with worse abilities in ADL had a higher level of

depression symptoms (R2 = 0.406, p < 0.001).

Conclusion: The prevalence of depressive symptoms is high in this urban

community-dwelling older adults in China. Given the critical role of frailty and

ADL on depressive symptoms, specific attention to psychological support should

be paid to older adults who are living alone and with poor physical conditions.

KEYWORDS

physical frailty, physical function, older adults, cross-sectional study, depressive symptom

1. Introduction

In the last few decades, most countries in the world have experienced increased
life expectancy of population and a remarkably increased number of older adults.
According to data from World Population Prospects, by 2050, one in six people in
the world will be over age 65 (16%), up from one in 11 in 2019 (9%). By 2050,
one in four persons could be aged 65 or over (1). About 15% of older adults suffer
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from mental disorders, among which depression is the most
prevalent. As reported by the WHO (2), seven percent of older
adults have depressive symptoms, which is the second most
widespread burdensome health issue following ischemic heart
disease (3). Depressive symptoms among older adults have become
a global public health issue. Thus, identifying depressive symptoms
and its related risk factors is important.

Previous studies have explored environmental, social, and
biological risk factors for depressive symptoms (4). One of
these risk factors is frailty. Frailty is regarded as the increased
vulnerability of developing dependency and/or death when people,
especially the older people, are exposed to stressors (5). Previous
studies have suggested that depressive symptoms may be associated
with frailty. Soysal et al. (6) conducted a meta-analysis of 14 studies
(10 cohort studies and four cross-sectional studies) and found
that older adults with depressive symptoms are more likely to
become frail compared with those without depressive symptoms
(odds ratio [OR] = 2.99, 95% confidence interval [CI] = 2.19–
4.08). Several other studies have shown a bidirectional relationship
between depressive symptoms and frailty (7–9).

Physical function usually refers to voluntary movements
conducted through muscular contractions that allow individuals to
interact with the environment (10). It includes various behaviors,
like simple motor tasks requiring small muscle groups and
complex actions involving interactions between muscle groups
and physiological systems (10). Physical function can be measured
through determining one’s ability to do tasks linked to independent
living or quality of life (11), such as the measurement of
activities of daily living (ADL) (12). Impaired in physical function
is associated with adverse health outcomes, such as mortality,
disability, hospitalization, falls, and frailty (13–18). Previous study
suggested that the physical function decline may be a risk factor
of depression (19). However, little attention was paid to the
relationship between physical function and depressive symptoms
among older adults.

Previous studies focused on the single role of either frailty or
physical function on depressive symptoms among older adults. Few
studies explored the roles of both physical function and ADL on
depressive symptoms among older adults. Thus, this study sought
to investigate the prevalence of depressive symptoms and explore
the influences of both frailty and physical function on depressive
symptoms among community-dwelling older adults in China.

2. Methods

2.1. Study design and sample

The study adopted a cross-sectional design. Participants were
recruited using convenience sampling method. Older adults from
five urban communities in Shenzhen, China were invited to
participate in this study through posters and community chat
groups between November 2020 and July 2021. The inclusion
criteria were people who: (1) age above 65 years old and (2)
were able to offer informed consent. The exclusion criteria were
people who had: (1) clinical diagnosis of mental diseases, such as
bipolar disorder and schizophrenia or (2) serious visual, speech, or
hearing impairments.

The required study sample size for this study was estimated
based on the power analysis for multiple regression (20). A
minimum of 442 participants was needed to achieve a small effect
size (r = 0.2) with 90% at a power at 5% significance level (20).
We used the “Multiple Regression using Effect Size” in IBM SPSS
version 25.0 (IBMCorp., Armonk, NY) to calculate the sample size.
Taking into account a 20% attrition rate, at least 553 participants
were needed for this study.

2.2. Data collection

The study was approved by the Ethics Committee of the
Medical College of Shenzhen University, China. Before the start
of the study, all information about the research project was
explained to the potential participants. The potential participants
were informed that they had the right to withdraw at their will
and at any time and that their participation was voluntary. Written
consent was obtained from each participant before the start of data
collection. The survey was performed by trained researchers, and
data were collected through face-to-face interviews. All data was
kept strictly confidential. The study followed the principles outlined
in the Declaration of Helsinki.

2.3. Measurement

A self-designed questionnaire was used to collect participants’
sociodemographic information, including age, gender, marital
status, educational level, living status, working status, monthly
income, drinking status, smoking status, and medical history.
Satisfaction with personal life and health was measured with
a visual analog scale (VAS) with a score range of 0–100,
with 0 indicating the least satisfaction and 100 indicating the
most satisfaction.

2.3.1. Geriatric depression scale-5
GDS-5 is one of the mostly employed screening tools for

measuring depressive symptoms. It was developed by Hoyl et al.
(21) based on the 15-item Geriatric Depression Scale (21, 22).
The five items are scored as 0 or 1, and the total score ranges
from 0 to 5. A higher score indicates a greater level of depressive
symptoms. A GDS-5 score of ≥2 indicates the existence of
depressive symptoms (21). The Chinese version revealed good
psychometric properties among older Chinese people (23, 24). To
achieve greater statistical power, the current study treated the total
score of the GDS-5 as continuous data and the dependent variable
in the regression analysis.

2.3.2. The FRAIL scale
The FS is a widely used frail assessment tool for older adults

developed from the Frailty Index and Cardiovascular Health Study
Index (25). FS has five questions on exhaustion, resistance, walking,
diseases, and unintentional weight loss. Each question is answerable
by “yes” or “no” with a score of 0 or 1, respectively. The total score
ranges from 0 to 5. Previous study suggested the classification for
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FS score as following: robust (0), pre-frail (1–2), or frail (≥3) (25).
The Chinese version of FS revealed a good reliability and validity
for frailty assessment in older Chinese adults (26).

2.3.3. Katz index of independence in activities of
daily living

In the current study, physical function was measured using
Katz ADL, which is a widely used instrument for assessing the
daily living ability of older adults (27, 28). Katz ADL includes six
dimensions: feeding, dressing, bathing, transfer, going to the toilet,
and continence. The scale employs a three-level scoring approach,
with a total score ranging from 0 to 12. A higher total score in Katz
ADL indicates a better daily activity ability. The Chinese version
of Katz ADL has been widely applied in geriatric care and research
with satisfactory performance in validity and reliability (29, 30).

2.4. Statistical analyses

The categorical variables in this study were presented as
percentages and frequencies, and continuous variables were
presented as mean± standard deviation (SD). Moreover, Pearson’s
correlation, independent t-test, and one-way analysis of variance
(ANOVA) were conducted for univariate analyses between
depressive symptoms and other potential variables. Variables in the
univariate analysis with p < 0.1 (31) were included as independent
variables in the stepwise multiple linear regression analysis to
explore influencing factors of depressive symptoms. All statistical
tests were two-sided, and p < 0.05 was considered statistically
significant. All statistical analysis was conducted using the IBM
SPSS version 25.0 (IBM Corp., Armonk, NY).

3. Results

3.1. Characteristics of participant

The current study invited 649 old adults. Finally, a total of 576
provided written consent and competed the questionnaires, with
a response rate of 88.75%. Their sociodemographic characteristics
were presented in Table 1. The age of the participants ranged
between 65 and 96 years old with an average of 71.73 years old
(SD= 6.4). Almost half of the participants were females (305, 53%)
and had a middle school education or above (314, 54.5%). Most of
the participants were married (85.42%), living with their spouse or
children (530, 92.0%), and were retired (456, 79.17%). About 60%
of the participants had <3,000 RMBmonthly income. Only a small
percentage of the participants drank alcohol (27, 4.69%) or smoked
(71, 12.39%). The prevalence of hypertension and diabetes in the
population was 47.4 and 19.10%, respectively.

The participants’ mean GDS-5 score was 0.57 ± 1.11, with
13.61% (n = 78) of the participants having depressive symptoms
(≥2). The mean FS and Katz ADL scores were 0.80± 1.08 and 9.49
± 1.67, respectively. In addition, 211 participants were prefrail and
50 older adults were frail.

TABLE 1 Sociodemographic characteristics of the participants (N = 576).

Characteristics Mean/n SD/%

Age (years)† (range 65–96) 71.73 6.409

Gender

Male 271 47.00%

Female 305 53.00%

Marriage

Married 492 85.42%

Bereaved spouse 79 13.72%

Divorced 5 0.86%

Education

Illiterate 68 11.81%

Primary School 194 33.68%

Junior High School 124 21.53%

High School 116 20.14%

College and above 74 12.85%

Residence status

Living alone 36 6.25%

Living with spouse 138 23.96%

Living with children 173 30.03%

Living with spouse and children 219 38.02%

Other 10 1.74%

Job

Retired 456 79.17%

Working 14 2.43%

Other 106 18.40%

Monthly income

<500 yuan 146 25.35%

(500, 1,000) yuan 82 14.24%

(1,000, 3,000) yuan 117 20.31%

(3,000, 5,000) yuan 123 21.35%

≥5,000 yuan 108 18.75%

Drinking

Never 377 65.45%

Occasionally 140 24.31%

Quit drinking 32 5.56%

Regular drinking 27 4.69%

Smoking

Never 411 71.73%

Quit smoking 91 15.88%

Smoking 71 12.39%

Hypertension

No 303 52.60%

(Continued)
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TABLE 1 (Continued)

Characteristics Mean/n SD/%

Yes 273 47.40%

Diabetes

No 465 80.73%

Yes 110 19.10%

Satisfaction to one’s life (range 2–100) 85.51 14.21

Satisfaction to one’s health (range 0–100) 77.05 17.42

FRAIL scale

Total score† 0.80 1.08

Frail 50 8.74

Pre-frail 211 36.89

Non-frailty 311 54.37

Geriatric depression scale

Total score† (range 0–5) 0.57 1.11

With depressive symptom (GDS ≥ 2) 78 13.5

Without depressive symptom (GDS < 2) 498 86.5

Activities of daily living

Total score† (range 0–10) 9.49 1.67

Data are presented as N (%) for categorical variables or mean ± standard deviation (SD) for

continuous variables.
† indicates continuous variables presented as mean and standard deviation (SD).

TABLE 2 Pearson’s correlations analyses for levels of depressive

symptoms.

Variables GDS-5 total score

r p

Age∗∗ 0.223 <0.001

Satisfaction with personal life∗∗ −0.374 <0.001

Satisfaction to one’s health∗∗ −0.392 <0.001

FS_total score∗∗ 0.554 <0.001

Katz ADL_total score∗∗ −0.531 <0.001

∗∗∗ p < 0.001.

GDS, Geriatric Depression Scale; FS, FRAIL Scale; ADL, activities of daily living.

3.2. Depressive symptoms among di�erent
groups of participants

In the correlation analyses (Table 2), the GDS score was
significantly positively associated with FRAIL score (r = 0.554, p <

0.001) and age (r= 0.223, p< 0.001) and negatively associated with
Katz ADL level (r = −0.531, p<0.001), satisfaction with personal
health (r = −0.392, p < 0.001), and satisfaction with personal life
(r = −0.374, p < 0.001). As indicated by independent t-test or
one-way ANOVA, the levels of depressive symptoms did not show
statistical differences among participants with different gender,
education, job, or smoking habits. In comparison, participants with
different characteristics of marriage (p < 0.01), living status (p <

0.001), monthly income (p < 0.01), hypertension (p < 0.01), and

TABLE 3 T-test or one-way ANOVA of research variables.

Variables N (%) Depressive
symptoms

(Mean ± SD)

t or F p

Gender 1.011 0.479

Male 271 (47.00) 0.619

Female 305 (53.00) 0.525

Marriage†∗∗∗ 9.458 <0.001

Married 492 (85.42) 0.494

Bereaved spouse 79 (13.72) 1.064

Divorce 5 (0.86) 0.200

Education† 0.432 0.786

Illiterate 68 (11.81) 0.500

Primary School 194 (33.68) 0.505

Junior High
School

124 (21.53) 0.607

High School 116 (20.14) 0.626

College and above 74 (12.85) 0.569

Living status†∗∗∗ 5.665 <0.001

Living alone 36 (6.25) 0.971

Living with spouse 138 (23.96) 0.674

Living with
children

173 (30.03) 0.705

Living with spouse
and children

219 (38.02) 0.309

Other 10 (1.74) 1.000

Job† 1.448 0.236

Retired 456 (79.17) 0.605

Working 14 (2.4) 0.214

Other 106 (18.40) 0.462

Monthly income†∗∗ 3.539 0.007

<500 RMB 146 (25.35) 0.603

(500, 1,000) RMB 82 (14.24) 0.185

(1,000, 3,000)
RMB

117 (20.31) 0.547

(3,000, 5,000)
RMB

123 (21.35) 0.623

≥5,000 RMB 108 (18.75) 0.776

Drinking† 2.224 0.084

Never 377 (65.45) 0.541

Occasionally 140 (24.31) 0.529

Quit drinking 32 (5.56) 1.065

Regular drinking 27 (4.69) 0.592

Smoking† 0.021 0.979

Never 411 (71.73) 0.572

Quit smoking 91 (15.88) 0.556

(Continued)
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TABLE 3 (Continued)

Variables N (%) Depressive
Symptoms

(Mean ± SD)

t or F p

Smoking 71 (12.39) 0.592

Hypertension∗∗∗ −2.983 <0.001

No 303 (52.60) 0.439

Yes 273 (47.40) 0.713

Diabetes∗∗ −2.312 0.004

No 465 (80.73) 0.517

Yes 110 (19.10) 0.789

Categorical data of participants’ characteristics. SD, standard deviation; †ANOVA, analysis of

variance. ∗p < 0.05; ∗∗p < 0.01; ∗∗∗p < 0.001.

diabetes (p < 0.05) revealed significant differences in depressive
symptoms. Table 3 presented the GDS-5 scores among different
groups of participants.

3.3. Predictors of depressive symptoms

The multiple linear regression was conducted to explore the
potential predictors of depressive symptoms in older adults. The
GDS-5 score was the dependent variable. All variables with p <

0.1 in the univariate analysis (age, living status, marital status,
alcohol use, monthly income, satisfaction with personal life,
satisfaction with personal health, hypertension, diabetes, total Katz
ADL score, and total FRAIL score) were included as independent
variables in the stepwise multiple linear regression analysis. The
linear correlations between continuous independent variables and
dependent variables, residual analysis. and multicollinearity was
checked carefully. The statistics of 95% CIs, standard error (SE),
and beta were computed. All tolerance values were more than
0.735, and all Pearson correlation coefficients between independent
variables were <0.7. Therefore, the multicollinearity could be
excluded. The Durbin–Watson value for the multiple linear
regression model was 2.006, implying that the residuals had
independency. The scatter plots, P–P plots, and histogram reflect
that the residuals conformed to the homogeneity of variance and
normal distribution.

The final regression model included four predictors: living
alone, satisfaction with personal life, FS score, and Katz ADL
score, which could explain 40.6% of the variation in depressive
symptoms (R2 = 0.406, p < 0.001; Table 4). The final regression
model indicated that those who were living alone, less satisfied with
their personal life, frailer, and with worse ADL abilities had a higher
level of depressive symptoms.

4. Discussion

This study aimed to investigate the prevalence and the risk
factors of depressive symptoms among older Chinese community-
dwelling adults. Age, marital status, living status, monthly income,

presence of hypertension or diabetes, satisfaction with personal life
or health, frailty, and ADL were associated with the prevalence of
depressive symptoms. Frailty, ADL dysfunction, old age, and living
alone were independent risk factors for the incidence of depressive
symptoms among older adults, which accounted for 40.6% of the
variation in depressive symptoms.

Our findings indicated the prevalence of depressive symptoms
among the studied community-dwelling older adults in Shenzhen
was 13.61%. The current depressive symptoms prevalence in
Shenzhen was lower compared with the findings in Central
China (14.04%) (32) and Western China (19.6%) (33). Our
result was more similar to that of a national cohort study in
Japan (34). Nevertheless, depressive symptom has developed to
be a comparatively common public health issue among older
individuals worldwide. The consistency and variances among
studies might be attributed to differences in depressive symptoms
screening tools, population distributions, and geographic
characteristics. The current participants were recruited from
urban communities in Shenzhen. Unlike the studies in Central or
Western China, Shenzhen is a special economic zone in Southern
China with highly developed economic condition. The economic
and demographic structure of Shenzhen are more like that in Japan.

This study reflects that the depressive symptoms prevalence
among older adults increases with age. The research result is
consistent with findings of a previous study (35). One possible
explanation might be an age-related chronic illness. Older adults
are more likely to experience more serious chronic diseases that
increase with age, which might also enhance the risk for depressive
symptoms and physical frailty (36). In addition, the emergence
of depressive symptoms is associated with the greater prevalence
or possibility of physical disorders and chronic illnesses, such as
stomach problems, vision problems, heart diseases, and diabetes
(37, 38). The prevalence of these chronic diseases might contribute
to increased vulnerability (39). Furthermore, the excessive worry of
older adults about physical illnesses would have a more profound
negative influence on their mental state, which may further trigger
depressive symptoms (40). Moreover, chronic pain, especially
if combined with poverty, social stress, and social isolation, is
more likely to induce depressive symptoms among older adults
(41). Compelling evidence has suggested that older adults with
severe comorbid symptoms are more likely to become frail than
those with moderate/mild comorbid symptoms (42). However,
these analyses were conducted in an exploratory manner with a
small sample size; thus, a careful interpretation of these findings
is warranted.

The main finding of this study indicated that older adults
who are living alone, less satisfied with personal life, more
physical frail, and with worse ADL abilities have a higher
level of depressive symptoms. The result illustrated the critical
roles of physical frailty and physical function on depressive
symptoms. Many studies have shown that depression interacts
with frailty in older adults (8). According to a meta-analysis
conducted in the United Kingdom, the overall prevalence of
depression is 38.6% among 8,023 individuals who felt frail.
Among 2,167 depressed individuals, the prevalence of frailty
is 40.40%. Furthermore, the prevalence of depression is four
times higher in frail older adults than in non-frail older adults
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TABLE 4 Results of multiple linear regression analysis for depressive symptom levels.

Variables Coe�cient Standardized
coe�cient

95% CI p

Living alone 0.305 0.073 0.027 0.584 0.032

Satisfaction to personal life −0.013 −0.164 −0.018 −0.008 <0.001

ADL_total score −0.218 −0.331 −0.268 −0.167 <0.001

FS total score 0.320 0.324 0.244 0.396 <0.001

F= 89.70, R2 = 0.406, adjusted R2 = 0.401, p < 0.001.

FS, FRAIL Scale; ADL, activities of daily living.

(6). These findings consistently indicated that an increase in
frailty may lead to the rise in geriatric depression. According to
Woods et al. (43), frailty as a geriatric syndrome is influenced
by multiple factors, including depressive symptoms, smoking,
obesity, and being underweight. The accompanying weakness, low
activity tolerance, and pain may lead to functional dependence or
disability, which causes helplessness and sadness and accelerates
the onset of depression. In addition, depression may cause
frailty due to a depression-induced sedentary lifestyle, weight
loss, and increased risk of falls, leading to an increased risk of
frailty (44).

Although the exact mechanisms are unclear, some potential
underlying mechanisms between depression and frailty may be
similar. First, a meta-analysis (6) showed that frailty has a positive
correlation with inflammatory parameters, such as interleukin-6
(IL-6) and C-reactive protein (CRP) in cross-sectional studies. IL-6
and CRP also increase in patients with anxiety and depression (45–
48). Inflammatory cytokines are related to the decline in muscle
strength and mass (49), negatively influencing mental health and
brain activity in basic studies (50). Hence, inflammation may be
one of the pathogeneses for depression and frailty. However, the
exact mechanisms remain to be explored. Chen et al. (51) found
that frailty incidence can be reduced by supplementing vitamin
D and protein in diets and doing strengthening exercises, such
as aerobic exercise and impedance exercise, which is conducive
to reduce depression prevalence. Thus, for older community-
dwelling adults, the impairment of physical function and frailty
are among the risk factors for depression. Depression prevalence
in older adults might be reduced by improving the risk factors
for frailty.

Furthermore, a regression model indicated that living alone
is an underlying predictor for depression, which accorded with
previous research (32). One possible reason could be that older
adults living alone would have less social support available. Social
support refers to support accessible to individuals who socially
interact with other groups, larger communities, and individuals
(52). Different social support conditions could remarkably affect
depression prevalence, and better social support is associated
with lower depression prevalence (32, 53). Older adults would
experience constant stress because their defined social roles are
lacking and their health is deteriorating, leading to the declining
capability of individuals to deal with stressful events and the
inclination to develop a negative mental state. Hence, sufficient
emotional support and positive family relations are beneficial

for maintaining older individuals’ psychological health. Moreover,
paying particular attention to older adults living alone or bereaved
and encouraging them to engage in social entertainment activities,
establish an efficient social supporting system, and obtain social
roles are imperative.

In addition, the current study identified that satisfaction with
personal life was a potential protective factor against depression
in older adults. The result was consistent with previous evidence
indicating that subjective wellbeing has a reciprocal relationship
with physical health. Subjective wellbeing can be divided into
the following aspects: economic wellbeing (the sense of the
meaning of life and purpose), hedonic wellbeing (the feelings
of pain, stress, anger, sadness, and happiness), and evaluative
wellbeing (also known as life satisfaction) (40). Satisfaction with
personal life in this study corresponds to evaluative wellbeing
in subjective wellbeing. The current study suggested the negative
influence of satisfaction in personal life on depression. According
to Steptoe et al. (40), subjective wellbeing and physical health have
a bidirectional relationship. Older adults suffering from chronic
lung disease, arthritis, and coronary heart disease, reportedly
have an impairment in subjective wellbeing and intensified
depressive mood. Moreover, wellbeing may be protective for health
maintenance (40). According to the result, health and economic
policies should include the subjective wellbeing of older adults as
an important objective.

Nevertheless, this study has several limitations. First, all
the research participants were recruited from urban community
residents in Shenzhen. Future studies should pay attention to
these characteristics when generalizing the current findings.
Second, this study used a cross-sectional research method that
could only explore the correlation of exploratory variables.
However, the pathway of causality still needs to be confirmed
by longitudinal cohort studies. Third, this study adopted GDS-
a screening tool instead of a clinical diagnosis for depression.
As a result, the research findings only reflect the relationship
between depressive symptoms and physical frailty instead of
the depression diagnosed through structured clinical evaluation.
Future studies should continue to collect longitudinal data to
investigate the causal relationship between physical frailty and
depression. Although the Katz-ADL is widely used for physical
function measurement, it may not be sufficiently comprehensive.
Future studies could involve more complex measures, such as
physical performance and muscle strength tests to measure
physical function.
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5. Conclusion

In conclusion, this study investigated the common
prevalence of depressive symptoms among community-
dwelling older adults in Shenzhen. Our study indicates the
critical role of physical frailty and function on depressive
symptoms. Besides interventions on improving frailty and ADL,
special attention should also be paid to psychological health.
Psychosocial support should be provided to older adults who
are living alone and with poorer wellbeing. Future research
needs to explore the potential mechanisms concerning the
pathophysiology of depression related to physical function
and frailty.
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