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Objective:Disability and social support can impact depressive symptomsof the

elderly. Yet, studies infrequently discuss the moderating role of social support

when evaluating the association between disability and depressive symptoms.

The purpose of this study was to explore the association between disability,

social support, and depressive symptoms among the Chinese elderly, and

further examine the moderating e�ect of social support.

Materials and methods: Using the 2018 Chinese Longitudinal Healthy

Longevity Survey (CLHLS) data set, we finally selected 9,231 Chinese

elderly after screening. The Center for Epidemiologic Studies Depression

Scale (CESD-10) was used to evaluate depressive symptoms in the elderly.

Disability was measured by basic activities of daily living (B-ADL) and

instrumental activities of daily living (I-ADL). Social support included contact

with family and friends, sick care, and money received, measured by five

self-reported questions. We used multiple linear regression and moderating

model to explore the association between disability, social support, and

depressive symptoms.

Results: A total of 9,231 patients were included in this study, and approximately

26.75% of the elderly had depressive symptoms. Study found that depressive

symptoms were associated with social support (βB−ADL = −0.108, 95% CI:

−0.168– −0.047; βI−ADL = −0.098, 95% CI: −0.156– −0.039), βB−ADL (β =

0.296, 95% CI: 0.248−0.343) and I-ADL (β = 0.174, 95% CI: 0.152–0.195).

Moreover, the result also showed that social support moderated the e�ects

of B-ADL (βB−ADL∗social support = 0.034, 95% CI: 0.014–0.053, F = 11.57, p

= 0.001) and I-ADL (βI−ADL∗social support = 0.025, 95% CI: 0.017–0.033) on

depressive symptoms.

Conclusions: The study suggests that disability and social support can a�ect

depressive symptoms, and social support moderates the e�ect of disability

on depressive symptoms. Therefore, taking e�ective measures to reduce the

elderly disability rate of disability and increase their social support are necessary

condition for realizing mental health.
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Introduction

Most countries in the world, including China, are

experiencing serious aging problems (1). According to the

seventh National Census in 2021, the number of Chinese

over 65 years old has reached 190 million, accounting for

13.50% of the total population, and the proportion of the

population aged 65 and above rose by 4.63 percentage points

(2). From 2005 to 2017, the life expectancy of Chinese residents

showed an upward trend. However, the accompanying health

problems have seriously affected the physical and mental

health of the elderly (3–5). The World Health Organization

(WHO) expects that the disease burden of depression will top

all other diseases by 2030 (6). In China (2019), depression

is one of the top ten causes of disability-adjusted life years

(DALYs) (7). Studies have shown that depressive symptoms

are a highly prevalent disease in elderly people (8). Beyond

personal suffering and family disruption, depression worsens

the outcomes of many medical disorders and promotes

disability (9, 10).

Functional ability refers to the ability of individuals to

participate in social activities according to their intentions and

life preferences. It is usually measured by basic activities of

daily living (B-ADL) and instrumental activities of daily living

(I-ADL) (11). At present, the current situation of disability in

the elderly is not optimistic. A study in European countries

shows that the I-ADL disability rate of the elderly over 65 years

old was 23.8% (12), while the B-ADL and I-ADL disability

rates of the elderly over 60 years old in China are 23.8 and

35.4%, respectively (13). Since the elderly with disability usually

need help from family or caregivers, their self-choice ability

decreases and their social networks shrink (14–16). The elderly

often experience low self-control ability and a strong sense

of loneliness or meaninglessness, which are the risk factors

for increased depressive symptoms in the elderly (16–19).

Therefore, the disability of the old adults seriously affects the

quality of life of the elderly and brings a burden to the family

and society.

With the increase of age, it is inevitable to suffer the

disability. Therefore, how to reduce the health problems brought

by the disability to the elderly, such as depressive symptoms, was

particularly important. It is worth noting that social support,

especially from family and friends, is likely to be one factor that

can play a key role in against depression for older adults (20).

For example, previous studies have shown that older people with

limited social support are vulnerable to psychological problems,

such as depression and anxiety (21, 22). Although previous

studies have indicated the association between disability, social

support, and depressive symptoms (20, 23, 24), few studies

have discussed the potential role of social support in assessing

the association between disability and depressive symptoms.

A study indicated that social networks with sufficient scale,

quality, and interaction frequency will give the elderly a feeling

of being valued and loved (25). Especially when the elderly

are unable to integrate into social groups due to restricted

movement, the support from family and friends can alleviate

psychological pressure, give the elderly a sense of security

and relief, and eventually improve life satisfaction (26–29).

Therefore, social support, especially from family and friends,

may moderate the effect of disability on depressive symptoms in

the elderly.

From what has been discussed above, we can see

that there is some association between disability, social

support, and depressive symptoms. Therefore, one of the

purposes of this study is to explore the association between

disability, social support, and depressive symptoms among

the Chinese elderly, and further examine the moderating

effects of social support. To provide a theoretical basis for

the prevention and improvement of depressive symptoms in

the elderly.

Methods and measurements

Data source and sample

The data in this study came from the Chinese Longitudinal

Healthy Longevity Survey (CLHLS 2017-2018). CLHLS is a

follow-up survey of the elderly in China organized by the

Center for Healthy Aging and Development Studies (CHADS)

of Peking University, which was firstly conducted in 1998.

Based on the baseline survey, CLHLS conducted another

seven surveys in 2000, 2002, 2005, 2008-2009, 2011–2012,

2014, and 2017–2018. The main subjects of this survey are

elderly people over 65 years old in 23 Chinese provinces.

Considering that the sample data should be representative

and reliable, the sampling design of CLHLS adopted a multi-

stage disproportionate and targeted random sampling method

(30). In addition, more details about the CLHLS survey have

been described in other studies (31). In the latest survey,

CLHLS collected information on their depressive symptoms,

the activity of daily living, and social support, as well

as demographic, behavioral, and health-related information.

Inclusion criteria in this study were age ≥ 65 (15773).

Additionally, the cases with missing values and outliers from

the main variables (n = 6,542) were further excluded, detail

are shown in the Supplementary Figure 1. Therefore, the final

sample was 9,231 elderly respondents, which were included in

the analysis.

Measurements

Depressive symptoms

The Center for Epidemiologic Studies Depression Scale

(CESD-10) was used to evaluate depressive symptoms in

Frontiers in PublicHealth 02 frontiersin.org

https://doi.org/10.3389/fpubh.2022.980465
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tian et al. 10.3389/fpubh.2022.980465

the elderly. The CESD-10 consisted of 10 items using a

4-point Likert scale. For the two positive questions, “I

was happy” and “I felt hopeful about the future,” answers

were reversely coded before summation. We then coded all

answers from 0 to 3 as “rarely” to “most of the time,”

respectively. The total range of CESD-10 scores in this study

was 0–30, with higher scores indicating greater severity of

depressive symptoms. A person is considered to have depressive

symptoms if he/she scored no <10 on the CESD-10 (32).

Previous studies have confirmed the reliability and effectiveness

of CESD-10 in measuring depressive symptoms in older

adults (32).

Disability

Disability was measured by B-ADL and I-ADL. B-ADL

was measured with the following six subscales (1) Bathing; (2)

Dressing; (3) Toileting; (4) Indoor moving; (5) Continence of

defecation; (6) Eating. I-ADL was rated with eight questions

(1) Can you visit your neighbors by yourself? (2) Can you go

shopping by yourself? (3) Can you cook a meal by yourself when

necessary? (4) Can you wash clothes by yourself when necessary?

(5) Can you walk a kilometer at a time by yourself? (6) Can you

lift a weight of 5 kg, such as a heavy bag of groceries? (7) Can you

continuously squat and stand up three times? (8) Can you take

public transportation by yourself? Each item was scored from

0 (complete independence) to 2 (complete dependence). The

more scores the respondents obtained, the higher B-ADL and

I-ADL dependence would be. In addition, a question measured

the overall activity ability of the elderly, “for the last 6 months,

were you limited in activities because of a health problem?” and

coded all answers from 1 to 3 as “yes, strongly limited” to “not

limited,” respectively.

Social support

Social support from family and friends included contact

with family and friends, sick care, and money received (whether

participants received money from children). Three questions

measured contact with family and friends, “contact1: to whom

do you usually talk most frequently in daily life?” “contact2: to

whom do you talk first when you need to share something of

your thoughts?” and “contact3: who do you ask first for help

when you have problems or difficulties?” Sick care is measured in

one sentence, “who takes care of you when you are sick?” Answer

options included spouse, son, daughter, daughter-in-law, son-

in-law, grandchildren, other relatives, friends/neighbors, social

workers, housekeeper, or nobody. If the person was the spouse,

the item scored 3. If the person was a child, friend, or relative,

the item scored 2. If the person was a social worker or

housekeeper, the item scored 1. If the option was nobody, the

item scored 0. Finally, one question measured money received,

“Do you receive money from the children,” if an answer was

yes, then the answer was coded as 1, otherwise, it was coded

as 0 (33). These five items were summed up with a score

ranging from 0 to 13 and higher scores denoting more extensive

social support.

Covariate

Control variables include demographic variables (age, sex,

education, and rural residence), behavioral variables (marital

status, living pattern, physical exercise, smoking, and drinking),

and subjective relative poverty. Physical exercise is measured

by “Do you often exercise now? (refers to purposeful fitness

activities, such as walking, playing ball, running, square dance,

Tai Chi, etc.).” Subjective relative poverty is measured in one

sentence, “how do you rate your economic status compared with

other local people?” We then coded all answers from 1 to 5 as

“very rich” to “very poor,” respectively.

Statistical analysis

In this study, depression symptoms score was the response

variable, disability was the predictor and the social support

moderator variable. Descriptive analysis was used to describe the

general characteristics of the study population, one-way analysis

of variance (ANOVA), t-test, and χ
2 test were performed to

compare depression symptoms score between different groups.

Moreover, to prove whether social support plays a moderating

role between disability and depressive symptoms, we used

moderating effect model to verify the impact of interaction

items on depressive symptoms, and the mathematical formula

is as follows:

Y = β0 + βdisabilityX + βsocial supportM

+ βdisability∗social supportXM + ε

All statistical tests were two-sided, and P < 0.05 was considered

statistically significant. Statistical analyses were performed

using SPSS 26.0 and R 4.0.0. We used SPSS to describe the

basic information of the study population and establish the

moderating effect model. R performs data visualization and

correlation test.

Results

Characteristics of the study sample

Participants’ characteristics are shown in Table 1. In the

present study, more than 50% of the older adults were female

and most of the participants lived in rural regions. Of the 9231

participants, 2469 (26.75%) developing depressive symptoms.

After case weighted, the mean age was 72.35 years (standard

deviation = 6.55), 70.60% were married and living with a
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TABLE 1 Describe the characteristics of depressive symptoms in Chinese adults aged 65 years and older.

Variables n Percent* Depression

symptoms

score*

P-value* Depression P-value*

No Yes

Age group, years

65–79 3,784 84.10% 6.72± 4.34 <0.001 2,923 861 <0.001

80–99 4,288 15.80% 7.62± 4.51 3,032 1,256

≥100 1,159 0.01% 7.63± 5.49 807 352

Sex

Men 4,260 47.40% 6.39± 4.11 <0.001 3,316 944 <0.001

Women 4,971 52.60% 7.29± 4.56 3,446 1,525

Education level, years

0 4,026 27.60% 7.90± 4.52 <0.001 2,694 1,332 <0.001

1–6 3,213 42.00% 6.69± 4.15 2,461 752

≥7 1,992 30.40% 6.17± 4.38 1,607 385

Residence

City 2,338 22.80% 6.66± 4.66 <0.001 1,831 507 <0.001

Town 3,036 29.80% 7.03± 4.48 2,152 884

Rural 3,857 47.40% 6.86± 4.16 2,779 1,078

Marital status

Married and living with spouse 4,195 70.60% 6.49± 4.20 <0.001 3,275 920 <0.001

Separated 172 2.40% 7.03± 4.30 123 49

Divorced 32 0.50% 7.50± 3.85 24 8

Widowed 4,769 25.80% 7.80± 4.69 3,307 1,462

Never married 63 0.70% 8.89± 4.77 33 30

Living pattern

With household member(s) 7,415 85.60% 6.64± 4.25 <0.001 5,585 1,830 <0.001

Alone 1,505 12.80% 8.06± .79 984 521

In an institution 311 1.60% 9.09± 5.24 193 118

Subjective poverty

Very rich 261 2.50% 5.29± 3.89 <0.001 225 36 <0.001

Rich 1,614 16.00% 5.50± 3.87 1,377 237

General level 6,446 71.40% 6.77± 4.12 4,719 1,727

Poor 802 8.90% 9.90± 5.09 397 405

Very poor 108 1.10% 11.82± 6.79 44 64

Smoking

Yes 1,490 19.90% 6.49± 4.04 <0.001 1,168 322 <0.001

No 7,741 80.10% 6.96± 4.45 5,594 2,147

Drinking

Yes 1,398 18.50% 5.92± 4.09 <0.001 1,124 274 <0.001

No 7,833 81.50% 7.08± 4.41 5,638 2,195

Physical exercise

Yes, often 3,245 42.50% 6.02± 4.00 <0.001 2,684 561 <0.001

No, rarely 5,986 57.50% 7.49± 4.54 4,078 1,908

*Case weighted results.

spouse, 14.40% living alone or in an institution, and 27.60%

of the participants were uneducated. Additionally, 80.10% of

the participants currently do not smoke, 81.50% do not drink,

and 57.50% rarely took part in physical exercise. Depressive

symptoms participants are more likely to be women, living

in rural, less educated, never married, living in pension

institutions, subjective relative poverty, and rarely participate in

physical exercise.
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FIGURE 1

Association between disability and depressive symptoms in the elderly.

FIGURE 2

Correlation coe�cient of social support and depressive symptoms. ×P > 0.05.
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FIGURE 3

Association between disability, social support, and depressive symptoms in the elderly.

TABLE 2 Moderation analysis of social support for the association between B-ADL and depressive symptoms.

Variable Standardized

coefficients

Coefficients SE t-value P-value 95% CI

Lower Upper

Model 1 (unadjusted) (R2
= 0.04 F = 127.134 p < 0.001)

R2 change due to the moderator = 0.002 (F = 20.99, p < 0.001)

B-ADL 0.170 0.387 0.023 16.523 <0.001 0.342 0.432

Social support −0.096 −0.184 0.020 −9.17 <0.001 −0.223 −0.145

B-ADL*social support 0.054 0.050 0.011 4.582 <0.001 0.028 0.072

Model 2 (adjusted) (R2
= 0.130 F = 84.96 p < 0.001)

R2 change due to the moderator = 0.001 (F = 11.57, p = 0.001)

B-ADL 0.130 0.296 0.024 12.075 <0.001 0.248 0.343

Social support −0.056 −0.108 0.031 −3.527 <0.001 −0.168 −0.047

B-ADL*social support 0.037 0.034 0.010 3.188 0.001 0.014 0.053

Model 2 adjusted for age, gender, educational level, subjective poverty, marital status, living pattern, residence, smoking, drinking, and physical exercise. Set residence, living pattern, and

marital status as dummy variables. SE: standard error; CI: confidence interval; disability *social support: the interaction effect between disability and social support.

Association between disability, social
support and depressive symptoms

Of the 9,231 individuals, 2,867 (31.06%) activities of daily

living were limited due to health problems, of which 771

were strongly limited. Figure 1 showed the association between

disability and depressive symptoms. B-ADL (r = 0.170, P <

0.001) and I-ADL (r = 0.224, P < 0.001) were significantly

correlated with depressive symptoms. In addition, if men and

women were limited by the same activities of daily living, the

depression symptoms score of women is higher than men (P

< 0.05), detailed data are shown in the Supplementary Table 1.

However, when the limitation of activities of daily living was

higher than a certain threshold, this difference will no longer be

obvious. Specifically, when B-ADL was not <6 and I-ADL was

not <9.

Figure 2 indicated that social support (r = −0.13,

P < 0.001) was significantly correlated with depressive

symptoms. Specifically, sick care (r = −0.14, P < 0.001),

contact1 (r = −0.11, P < 0.001), contact2 (r = −0.11,

P < 0.001), and contact3 (r = −0.10, P < 0.001) were

negatively correlated with depressive symptoms. Finally,

Figure 3 showed the association between disability, social

support, and depressive symptoms. The elderly with less

social support and higher disability were more likely to

be depressed.
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TABLE 3 Moderation analysis of social support for the association between I-ADL and depressive symptoms.

Variable Standardized

coefficients

Coefficients SE t-value p-value 95% CI

Lower Upper

Model 3 (unadjusted) (R2
= 0.057 F = 186.49 p < 0.001)

R2 change due to the moderator = 0.004 (F = 43.97, p < 0.001)

I-ADL 0.224 0.177 0.008 22.087 <0.001 0.161 0.192

Social support −0.053 −0.102 0.021 −4.908 <0.001 −0.143 −0.060

I-ADL*social support 0.071 0.025 0.004 6.631 <0.001 0.017 0.033

Model 4 (adjusted) (R2
= 0.143 F = 94.89 p < 0.001)

R2 change due to the moderator = 0.003(F = 23.93, p < 0.001)

I-ADL 0.220 0.174 0.011 16.407 <0.001 0.152 0.195

Social support −0.051 −0.098 0.030 −3.231 0.001 −0.156 −0.039

I-ADL*social support 0.051 0.018 0.004 4.836 <0.001 0.010 0.025

Model 4 adjusted for age, gender, educational level, subjective poverty, marital status, living pattern, residence, smoking, drinking, and physical exercise. Set residence, living pattern, and

marital status as dummy variables. SE: standard error; CI: confidence interval; disability *social support: the interaction effect between disability and social support.

The moderating role of social support in
the e�ect of disability on depressive
symptoms

The moderating effect of social support between disability

and depressive symptoms was shown in Tables 2, 3. After

controlling for potential confounders, the results showed that

the effects of social support (βB−ADL = −0.108, 95% CI:

−0.168– −0.047; βI−ADL = −0.098, 95% CI: −0.156– −0.039),

B-ADL (β = 0.296, 95% CI: 0.248–0.343) and I-ADL (β =

0.174, 95% CI: 0.152–0.195) on depression were statistically

significant. Moreover, social support moderated the effects of B-

ADL (βB−ADL∗socialsupport = 0.034, 95% CI: 0.014–0.053, F =

11.57, p= 0.001) and I-ADL (βI−ADL∗socialsupport = 0.018, 95%

CI: 0.010–0.025, F = 23.93, p < 0.001) on depressive symptoms.

Additionally, to better explain the regulatory role of social

support, we visualized the association between social support,

disability, and depressive symptoms, as shown in Figure 4.

Discussion

The purpose of the study was to explore the association

between disability, social support, and depressive symptoms,

and further examine whether social support could moderate

the association between disability and depressive symptoms

among the Chinese elderly. After adjusting for potential

confounding factors, the results showed that disability and

social support significantly affected depressive symptoms in

the elderly. Meanwhile, social support played a potentially

moderating effect between disability and depressive symptoms

of the elderly. Therefore, the findings of this study supported

that social support was an effective way to promote positive and

healthy aging, especially among older adults with disability.

FIGURE 4

Model of moderation by social support. *P < 0.05.

In this study, we found that approximately 26.75% of the

Chinese elderly had depressive symptoms. This was similar

to previous research, which showed that the prevalence of

depressive symptoms was 25.55% among older Chinese (34).

In addition, the current research shows that about 31.06%

of the elderly have limited activities of daily living due to

health reasons. This was also consistent with previous research,

which reported that the B-ADL and I-ADL disability rates of

the elderly over 60 years old in China were 23.8 and 35.4%,

respectively (13). With the increase of age, the activities of daily

living of the elderly gradually decreased. A study, based on six

provinces in China, reported that the incidence of disability

among 23,803 participants aged 60 and over was 12% during a

2-year follow-up (35). Although the overall disability rate had a

slight downward trend with the development of social economy

and the improvement of medical levels, the disability rate of
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rural elderly people still showed an upward trend (36). Thus, the

current situation of disability and depressive symptoms in the

Chinese elderly was not optimistic.

This study’s results suggested that activities of daily living

negatively correlated with depressive symptoms in the Chinese

elderly. In addition, results also showed that social support,

especially from spouses and children, significantly affected the

depressive symptoms of the elderly. Those were in agreement

with the previous research (37–40). Elderly with disabilities

increased the likelihood of comorbidity, early mortality, and

mental health problems, which increased the obstacles for the

elderly to achieve a high quality of life (41, 42). Nevertheless,

family support, especially emotional support, was an important

guarantee to maintaining the mental health of the elderly

(43). Based on the above, we tried to reveal the potential

association between disability, social support, and depressive

symptoms of the elderly in China. The current study found

that social support can moderate the effect of disability on

depressive symptoms. This finding may be explained by the

theory of psychological elasticity, which refers to demonstrating

positive psychological results in the face of adversity (44).

When the activities of daily living of the elderly was limited,

the effective mobilization of psychological and social resources

can increase the psychological elasticity of the elderly, which

was fundamental to achieving good outcomes (45). It could

be argued that social support can alleviate psychological stress

and reduce the feelings of helplessness brought by disability to

the elderly, thereby decreasing depressive symptoms. Therefore,

social support was a crucial factor in preventing depression

in the elderly and buffering the impact of disability on their

mental health.

The strength of this study is that study used data from a

national survey, the population is representative. In addition, the

study explored the potential moderating role of social support

between disability and depressive symptoms in the elderly. There

is no denying that there are still many shortcomings in this

study. First of all, this research design was a cross-sectional

study, all questions were self-reported, which cannot determine

the causal association between variables. Furthermore, social

support as a protective factor against depressive symptoms of

the elderly, can improve the quality of life of the elderly and

have a positive impact on actively coping with aging. Therefore,

it may be more instructive to explore the impact of social

support from specific groups, such as spouses, sons, daughters,

and grandchildren, on depressive symptoms of the elderly in

the future.

In conclusion, this study found that disability and social

support can affect depressive symptoms among older adults.

In addition, social support moderates the effect of disability on

depressive symptoms. Now the prevalence of depression in the

elderly is increasing year by year, which brings a serious burden

to the family and society. Taking effective measures to reduce

the elderly disability rate and increase their social support is

a necessary condition for realizing mental health. Therefore,

future studies should explore diversified pension models to meet

the needs of the elderly. On the one hand, institutions could

integrate eldercare services with medical care to meet the needs

of the elderly, especially for the elderly living alone. On the

other hand, communities can be linked by kinship, to realize

the life concept of two generations living together, and increase

the communication between the elderly and family members.
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