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China is the most populous country in the world, and it 
has a growing number of older people [3, 4]. Therefore, 
the Chinese government will need to confront the issues 
of mental health and mental illness, particularly depres-
sion, in the near future.

Depression is reportedly associated with functional 
impairment [5]. Carrière et al. [6] demonstrated that 
depression is an independent predictor of disability in 
the older population. Furthermore, a prospective cohort 
study in Japan indicated that depressive symptoms 
are associated with future dependence in activities of 
daily living (ADL) in older adults, over a 7.5-year study 

Introduction
Depression is the mental illness with the highest inci-
dence globally. The lifetime prevalence of depression is 
3.4%, and the incidence in middle-aged and older people 
over the age of 50 years is significantly higher than that 
in adolescents and young adults in mainland China [1, 2]. 
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Abstract
Aim Depression and disability in activities of daily living (ADL) are common in middle-aged and older adults. This 
study investigated the bidirectional relationship between depression and disability in ADL in Chinese middle-aged 
and older adults.

Methods Data from a baseline study of 17,596 participants from the China Health and Retirement Longitudinal 
Study (CHARLS) and two follow-up visits at 4 and 7 years were included. We designed Study A and Study B to explore 
the interaction between depression and disability in ADL in middle-aged and older people.

Results Individuals with disability in ADL at baseline had adjusted odds ratios (ORs) of 1.331 (1.118, 1.584) and 1.969 
(1.585, 2.448) for developing depression compared with those without disability in ADL at the 4- and 7-year follow-
ups, respectively. Individuals with depression at baseline had adjusted ORs of 1.353 (1.127, 1.625) and 1.347 (1.130, 
1.604), respectively, for developing disability in ADL 4 and 7 years later.

Conclusions There was a bidirectional relationship between depression and disability in ADL. Depression increased 
the risk of disability in ADL, but this risk did not increase with time, whereas the effect of disability in ADL on 
depression increased with time.
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period [7]. Disability in ADL caused by depression is also 
affected by several factors related to ADL. Additionally, 
older age is usually accompanied by various physical dis-
eases or symptoms, which may also lead to a disability 
in ADL, and the combination of depression with such 
diseases often aggravates an existing disability in ADL 
[8–10]. Thus, improvements in depression in older indi-
viduals may also help to improve their daily function-
ing. For example, a study found a correlation between an 
improvement in depressive symptoms and a reduction in 
falls [11]. On the other hand, disability in ADL may play 
a significant role in the occurrence of depression among 
older people. Some studies have found that disability in 
ADL has the potential to increase the risk of depressive 
symptoms in middle-aged and older Chinese adults and 
their spouses [12, 13]. Moreover, there might be a thresh-
old in the severity of disability that triggers the develop-
ment of depressive symptoms [14]. In contrast, the levels 
of social support and abilities in ADL among older indi-
viduals with a high quality of life were higher, and their 
levels of depression were lower [15]. Higher functional 
status and physical activity play potentially important 
positive roles in the prevention of depression among 
older individuals [16, 17]. It is worth noting that disability 
and less support with activities, which is associated with 
disability in ADL [18, 19], can also contribute to a greater 
recurrence risk of late-life depression [20, 21].

There seems to be a bidirectional relationship between 
disability in ADL and depression in middle-aged and 
older people [22]. However, most previous studies have 
been cross-sectional, making it difficult to determine 
cause and effect. In addition, depression and ADL in 
older individuals are affected by many factors, such 
as gender, age, marital status, chronic diseases, physi-
cal disability, cognitive impairment, and even regional 
and ethnic factors [5, 23–26].Therefore, in this study, we 
implemented a large national cohort study, the China 
Health and Retirement Longitudinal Study (CHARLS), 
which conducted a baseline survey and two follow-up 
visits on the Chinese mainland, to explore the relation-
ship between disability in ADL and depression in middle-
aged and older people.

Methods
Study design
The CHARLS is a community study conducted in main-
land China in individuals aged ≥ 45 years. Currently, 
researchers have conducted a baseline survey in 2011 
and three follow-up visits in 2013, 2015, and 2018, mainly 
covering economic, social, health, and other aspects [27]. 
The CHARLS database is freely available worldwide, and 
the authors of this study applied online for authorization 
for use in scientific analysis(https://charls.pku.edu.cn/).

We analyzed the bidirectional association of disability 
in ADL and depression from two aspects, namely Study 
A and Study B, based on the large community cohort 
of CHARLS. The purpose of Study A was to explore 
whether disability in ADL can lead to depression. There-
fore, we selected individuals without depression at 
baseline and divided them into those with and without 
disability in ADL at baseline and compared their depres-
sion levels at two follow-up visits in 2015 and 2018. The 
purpose of Study B was to explore the impact of depres-
sion on ADL. In individuals with and without depression 
and with normal ADL at baseline, we compared their 
ADL in the 2015 and 2018 follow-up visits.

Study population
Study A: association of baseline disability in ADL with 
follow‑up depression
In Study A, those subjects who met the following crite-
ria were selected: (1) no depression at baseline, by Cen-
ter for Epidemiological Survey Depression Scale (CESD) 
score < 16, (2) complete baseline demographic and 
chronic disease data, CESD score, and ADL score, and (3) 
CESD scores in 2015 and 2018 were required for patients 
who had completed the follow-ups. Consequently, 6,978 
participants were included in the subsequent analysis 
(Fig. 1).

Study B: association of baseline depression with follow‑up 
disability in ADL
In Study B, the inclusion criteria were as follows: (1) 
no disability in ADL at baseline, (2) complete baseline 
demographic and chronic disease information, CESD 
score, and ADL score, and (3) ADL scores in 2015 and 
2018 were required for patients who had completed fol-
low-ups. Finally, 6,947 participants were included in the 
subsequent analysis (Fig. 2).

Activities of daily living (ADL)
The Physical Self-Maintenance Scale (PSMS) and Instru-
mental Activities of Daily Living Scale (IADL) were used 
to assess an individual’s ADL. The PSMS consists of 
six items on the performance of the physical activities 
including using the toilet, self-feeding, self-dressing, self-
grooming, self-ambulating, and self-bathing. The IADL 
covers five items, including shopping, preparing food, 
housekeeping, taking medicine, and managing finances. 
According to the degree of disability, the scores represent 
difficulty (score 1), difficulty but the activity can be com-
pleted independently (score 2), help needed to complete 
the activity (score 3), and completely unable to complete 
the activity (score 4). If any one of the 11 items had a 
score ≥ 3, the person was considered to have a disability 
in ADL; otherwise, the person was considered as having 
no disability in ADL [28].

https://charls.pku.edu.cn/
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Depressive symptoms
The 10-item CESD, which is widely used in large epide-
miological investigations, was used to assess depressive 
symptoms. The respondents were asked to rate “how 
often you felt this way during the past week,” with scores 
ranging from 0 to 30. According to previous reports 
[29], a cutoff of 16 was used to identify individuals 
with depression. In other words, a CESD score ≥ 16 was 

defined as depression, and a CESD score < 16 was defined 
as no depression. The Chinese version of the CESD has 
been applied to older populations in China and has good 
reliability and validity [30].

Statistical analysis
All data in this study were obtained from the CHARLS 
database. The data in DTA format were converted into 

Fig. 1 Flow chart of the selection of the study population for Study A
ADL, activities of daily living; CESD, Center for Epidemiological Survey Depression Scale
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XLS format by STATA MP 16.0 (StataCorp LLC, College 
Station, TX, US) and then imported into SPSS 26.0 (SPSS 
Inc., Chicago, IL, USA) for analysis.

All baseline data were compared between groups, 
including baseline with or without disability in ADL 
and baseline data with or without depression. Categori-
cal variables are presented as N, and the chi-square test 
was used for comparisons between groups. Continuous 

variables are presented as mean ± standard deviation 
(M ± SD), and t-tests were used for comparison between 
groups.

To investigate the impact of disability in ADL at base-
line on subsequent depression, and the impact of depres-
sion at baseline on subsequent disability in ADL, we 
conducted multiple logistic regression and multiple 
linear regression analyses, respectively. The results are 

Fig. 2 Flow chart of the selection of the study population for Study B
ADL, activities of daily living; CESD, Center for Epidemiological Survey Depression Scale
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presented as odds ratios (OR) and 95% confidence inter-
vals (95%CIs). In all results, P < 0.05 was used as the crite-
rion for statistically significant differences.

Results
Study A: association of baseline disability in ADL with 
follow‑up depression
Baseline information in 2011
In Study A, 5,910 (84.69%) subjects had no disability in 
ADL (No-disability group) and 1,068 (15.31%) subjects 
had disability in ADL (Disability group). The baseline 
information of these subjects showed significant differ-
ences in age, education, marital status, smoking, drink-
ing, combined with physical disability, visual and hearing 
impairment, sleep disorders, and chronic diseases (all 
P < 0.05). The CESD scores were higher in subjects with 
disability in ADL than in those without (P < 0.001), 
although these scores were not at a diagnostic level of 
depression. The detailed data are shown in Table 1.

Four‑year follow‑up in 2015
In the follow-up conducted in 2015, 5,053 (72.41%) sub-
jects completed the follow-up, including 4,405 (87.18%) 
subjects without disability in ADL and 648 (12.82%) sub-
jects with disability in ADL. The average CESD score of 
the latter was significantly higher than that of the for-
mer in 2015 (17.98 ± 6.60 vs. 16.02 ± 6.00, t = -7.645, 
P < 0.001). However, there was no difference between the 
two groups in the average increase in CESD score after 4 
years (8.71 ± 6.07 vs. 8.83 ± 6.39, t = -0.431, P = 0.666).

Of the 4,405 subjects without disability in ADL at 
baseline, 1,982 (44.99%) reached the diagnostic level of 
depression (CESD score ≥ 16), and 2,423 (55.01%) did 
not. Of the 648 (12.82%) individuals with disability in 
ADL, 366 (56.48%) met the diagnostic criteria for depres-
sion, and 282 (43.52%) did not. Subjects with disability 
in ADL at baseline showed an increased prevalence of 
depression at 4 years of follow-up (F = 29.966, P < 0.001). 
Logistic regression analysis showed that individuals with 
disability in ADL at baseline had an adjusted OR (95% 
CI) of 1.331 (1.118,1.584) for developing depression com-
pared with those without disability (Table 2).

To explore which factors at baseline might influence 
subsequent depression, we performed multiple linear 
regression analyses that showed CESD score at base-
line, gender, number of chronic diseases, PSMS score at 
baseline, and smoking were positively correlated with 
CESD score at the 2015 follow-up. Education was nega-
tively correlated with CESD score in 2015. Independent 
of other factors, PSMS score were significantly associ-
ated with an increase in CESD score 4 years later (0.194 
[0.073‒ 0.315]).

Table 1 Difference of Study A baseline data between 
participants with and without disability in ADL

No disabil‑
ity in ADL
(n = 5910)

Disability in 
ADL
(n = 1068)

F/t P value

Age, years, M ± SD 62.68 ± 76.73 72.04 ± 119.39 -2.473 0.014
Gender, n

Male 2578 458 0.200 0.655
Female 3332 610

Education, n
0 years 1552 471 155.72 < 0.001
1–6 years 2500 399
7–12 years 1732 185
> 12 years 126 13

Marital status, n
Married 5175 876 6978.00 < 0.001
Separated 
or divorced

59 10

Widowed 
or never 
married

676 182

Physical disability, n
No 5721 952 127.092 < 0.001
Yes 189 116

Visual impairment, n
No 5610 939 76.871 < 0.001
Yes 300 129

Hearing impair-
ment, n

No 5566 904 121.837 < 0.001
Yes 344 164

Sleep disorders, n
No 5908 1058 42.915 < 0.001
Yes 2 2

Chronic diseases, 
M ± SD

1.44 ± 1.34 2.00 ± 1.58 -10.875 < 0.001

Smoking, n
No 2172 399 0.144 0.705
Yes 3738 669

Drinking, n
No 1324 180 16.471 < 0.001
Yes 4586 888

CESD score, M ± SD 7.31 ± 4.08 9.25 ± 3.96 -14.394 < 0.001
PSMS score, M ± SD 6.18 ± 0.59 8.29 ± 3.10 -22.290 < 0.001
IADL score, M ± SD 5.17 ± 0.58 9.88 ± 3.60 -42.551 < 0.001
ADL score, M ± SD 11.31 ± 1.14 18.08 ± 5.81 -37.946 < 0.001
ADL, activities of daily living; CESD, Center for Epidemiological Survey 
Depression Scale; IADL, instrumental activities of daily living; M, mean; PSMS, 
Physical Self-Maintenance Scale; SD, standard deviation.
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Seven‑year follow‑up in 2018
In the 2018 follow-up, 4,323 (61.95%) individuals at 
baseline were followed up, of whom 3,821 (88.39%) had 
no disability in ADL at baseline and 502 (11.61%) had a 
disability in ADL. The CESD scores of subjects with dis-
ability in ADL at the 2018 follow-up were significantly 
higher than those of subjects without such disability 
(10.87 ± 6.82 vs. 8.77 ± 6.29, t = -6.947, P < 0.001). There 
was no significant difference in average CESD score 
increase after 7 years between the two groups (1.45 ± 6.40 
vs. 1.71 ± 6.81, t = -0.789, P = 0.432).

Of those without disabilities, 586 (15.34%) had a diag-
nosis of depression at the follow-up 7 years later, whereas 
3,235 (84.66%) did not. Of the patients with disability in 
ADL, 132 (26.29%) met the diagnostic level of depression 
after 7 years, whereas 370 (73.71%) did not. Individuals 
with disability in ADL also showed increased rates of 
depression after 7 years (F = 38.472, P < 0.001). Individu-
als with disability in ADL at baseline had an adjusted OR 
(95% CI) of 1.969 (1.585, 2.448) for developing depression 
after 7 years compared with those without disability in 
ADL (Table 2).

Moreover, we found that CESD score at baseline, gen-
der, education, number of chronic diseases, IADL score 
at baseline, and visual impairment were correlated with 
CESD score at the 2018 follow-up. In contrast to the 
2015 follow-up, we found that the IADL score at base-
line, rather than the PSMS score, was associated with 
an increase in the CESD score by 2018, 7 years later 
(OR[95%CI], 0.205 [0.090, 0.320]).

Study B: association of baseline depression with follow‑up 
disability in ADL
Baseline information in 2011
In Study B, 5,910 (85.07%) subjects with depression and 
1,037(14.93%) subjects without depression at baseline 
were included. The two groups differed in terms of gen-
der, education, marital status, physical disability, visual 
and hearing impairment, sleep disorders, and chronic 
diseases (P < 0.05). The PSMS, IADL, and ADL scores 

were higher in subjects with depression than in subjects 
without depression (P < 0.001). The detailed data are 
shown in Table 3.

Four‑year follow‑up in 2015
During the 2015 follow-up, 4,719 (67.93%) individu-
als completed the follow-up, including 3,937 (83.43%) 
without depression at baseline and 782 (16.57%) with 
depression at baseline. In the four-year follow-up, 
PSMS (6.68 ± 2.10 vs. 7.15 ± 2.04), IADL (6.01 ± 2.36 
vs. 6.65 ± 2.74), and ADL (12.70 ± 3.73 vs. 13.80 ± 4.29) 
scores of individuals with depression at baseline were 
significantly higher than those of individuals without 
depression at baseline (all P < 0.001). In addition, the 
average increases in IADL (0.83 ± 2.36 vs. 1.15 ± 2.76, t = 
-3.041, P = 0.002) and ADL (1.32 ± 3.73 vs. 1.74 ± 4.28, t = 
-2.574, P = 0.010) scores of participants with depression 
at baseline were higher than those of participants with-
out depression at baseline, whereas the mean increase 
in PSMS scores showed no difference after 4 years 
(0.49 ± 1.76 vs. 0.59 ± 2.07, t = -1.288, P = 0.198).

Of the individuals without depression at baseline, 751 
(19.08%) showed disability in ADL during the follow-
up after 4 years, and 3,186 (80.92%) had no disability. 
Among the individuals with depression at baseline, 223 
(28.52%) developed a disability in ADL by the 4-year fol-
low-up, and 559 (71.48%) did not. The incidence of dis-
ability in ADL was significantly higher in individuals with 
than in those without depression at baseline (F = 35.503, 
P < 0.001). Logistic regression analysis showed that indi-
viduals with depression at baseline had an adjusted OR 
(95%CI) of 1.353 (1.127,1.625) that they would develop 
disability in ADL 4 years later (Table 2).

Furthermore, ADL score at baseline, education, CESD 
score at baseline, number of chronic diseases, hear-
ing and visual impairment, and marital status showed 
correlations with ADL score. Among them, the CESD 
score at baseline was positively related to the ADL score 
at the 2015 follow-up, independent of other factors 
(OR[95%CI], 0.038 [0.019, 0.058]).

Seven‑year follow‑up in 2018
A total of 4,584 (65.99%) participants completed the fol-
low-up in 2018, including 3,848 (83.94%) without and 736 
(16.06%) with depression at baseline. PSMS (6.83 ± 2.10 
vs. 7.38 ± 2.27), IADL (6.46 ± 3.00 vs. 7.13 ± 3.27), and 
ADL (13.29 ± 4.68 vs. 14.51 ± 5.02) scores were sig-
nificantly higher in individuals with than in individuals 
without depression at baseline (P < 0.001). After 7 years, 
the mean increases in PSMS (0.64 ± 2.12 vs. 0.85 ± 2.35, t 
= -2.278, P = 0.023), IADL (1.29 ± 3.01 vs. 1.68 ± 3.29, t = 
-2.998, P = 0.003), and ADL (1.93 ± 4.68 vs. 2.53 ± 5.06, t = 
-2.996, P = 0.003) scores in the group with depression at 

Table 2 Adjusted odds ratios of depression for disability in ADL 
and disability in ADL for depression

2015 2018
OR(95%CI) P 

value
OR(95%CI) P value

Study A
No disability 
in ADL

1.000 - 1.000 -

Disability in 
ADL

1.331(1.118,1.584) 0.001 1.969 (1.585, 
2.448)

< 0.001

Study B
No-depression 1.000 - 1.000 -
Depression 1.353(1.127,1.625) 0.001 1.347(1.130,1.604) 0.001

ADL, activities of daily living; CI, confidence interval; OR, odds ratio.
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baseline were all higher than those in the group without 
depression at baseline.

Of the individuals without depression at baseline, 930 
(24.17%) had a disability in ADL by the 7-year follow-
up, and 2,918 (63.66%) had no disability in ADL. Of the 
individuals with depression at baseline, 258 (35.05%) 
had developed a disability in ADL by the 7-year follow-
up, and 478 (64.95%) had not. The incidence of disabil-
ity in ADL was significantly higher in individuals with 
than in those without depression at baseline (F = 38.133, 
P < 0.001). Individuals with depression at baseline had an 
adjusted OR of 1.347 (1.130, 1.604) of developing disabil-
ity in ADL after 7 years (Table 2).

Moreover, ADL score at baseline, education, number of 
chronic diseases, marital status, CESD score at baseline, 
and gender showed a significant relationship with ADL 
score at the 2018 follow-up. Also, the CESD score was 
independent of the other factors (0.050 [0.026, 0.074]).

Discussion
A large number of previous cross-sectional studies have 
found that disability in ADL and depression affect each 
other in middle-aged and older adults [6, 7, 16, 20, 23]. To 
explore this issue, we assessed the ADL and depression 
levels at baseline and at 4- and 7-year follow-up in a large 
cohort study. We also took into account many demo-
graphic and physical health factors that were reported 
in previous studies to have an effect on depression and 
ADL and assessed both the impact of disability in ADL 
on depression and the effects of depression on disability 
in ADL. In general, this study demonstrated the bidirec-
tional association between depression and disability in 
ADL, independent of demographics, lifestyle, physical 
disease, function, and other factors.

In terms of the role of disability in ADL in the subse-
quent depression development of depression, our results 
showed that the group with disability in ADL at base-
line had higher depression scores than those without 
such disabilities, and there were also differences in their 
accompanying demographic and physical functioning, 
such as higher age, lower education level, a differing mar-
ital status, the presence of combined physical disability, 
impaired function, and a higher number of chronic dis-
eases. At both the 4- and 7-year follow-ups, depression 
scores remained significantly higher in the disability 
group than in the no-disability group, and the prevalence 
of depression was significantly higher in the disability 
group than in the no-disability group. However, there was 
no difference in the increase in scores between the two 
groups, suggesting that the higher prevalence of depres-
sion in the disability group was mainly related to baseline 
demographic factors, physical health, and depression 
levels. Therefore, we performed a linear regression 
analysis, excluding the effects of baseline depression 

Table 3 Difference of Study B baseline data between 
participants with and without depression

No‑depres‑
sion
(n = 5910)

Depression
(n = 1037)

F/t P value

Age, years, 
M ± SD

62.68 ± 76.73 63.77 ± 86.17 -0.417 0.677

Gender, n
Male 2578 384 15.670 < 0.001
Female 3332 653

Education, n
0 years 1552 377 90.854 < 0.001
16 years 2500 471
712 years 1731 185
> 12 years 127 4

Marital status, n
Married 5175 821 55.349 < 0.001
Separated 
or divorced

59 24

Widowed 
or never 
married

676 192

Physical dis-
ability, n

No 5721 975 19.589 < 0.001
Yes 189 62

Visual impair-
ment, n

No 5610 932 40.968 < 0.001
Yes 300 105

Hearing impair-
ment, n

No 5566 918 45.349 < 0.001
Yes 344 119

Sleep disor-
ders, n

No 5908 1035 3.877 0.049
Yes 2 2

Chronic diseases, 
M ± SD

1.44 ± 1.34 1.92 ± 1.55 -9.354 < 0.001

Smoking, n
No 3738 677 1.578 0.209
Yes 2172 360

Drinking, n
No 4586 828 2.593 0.107
Yes 1324 209

CESD score, 
M ± SD

7.31 ± 4.08 19.11 ± 2.90 -113.058 < 0.001

PSMS, M ± SD 6.18 ± 0.59 6.55 ± 1.08 -10.880 < 0.001
IADL, M ± SD 5.17 ± 0.58 5.47 ± 0.99 -9.597 < 0.001
ADL, M ± SD 11.34 ± 0.98 12.02 ± 1.83 -11.634 < 0.001
ADL, activities of daily living; CESD, Center for Epidemiological Survey 
Depression Scale; IADL, instrumental activities of daily living; M, mean; PSMS, 
Physical Self-Maintenance Scale; SD, standard deviation.
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scores and other factors, and found an increased corre-
lation between baseline PSMS score and CESD score at 
the 4-year follow-up, independent of other factors. At 
the 7-year follow-up, we found a stronger correlation 
between CESD score and baseline IADL. This indicated 
that the long-term depression level was more signifi-
cantly affected by the IADL score. In addition, we con-
ducted multiple logistic regression analysis to determine 
the impact of disability in ADL at baseline on the risk 
of subsequent depression. We found that the impact of 
disability in ADL on the risk of depression significantly 
increased over time, with an OR of 1.969 at the follow-up 
at 7 years compared to 1.331 at the follow-up at 4 years. 
Taken together, the ability to perform daily tasks was 
associated with an increased risk of developing depres-
sion, and the effect was more pronounced over time.

There are various mechanisms by which depression 
can be caused by impaired ADL as follows. (1) Disabil-
ity in ADL leads directly to reduced social activities and 
social participation. Consequently, perceived social isola-
tion and health outcomes, including cardiovascular dis-
ease and depression, worsen in older adults [31–33]. (2) 
People need to turn to others for help due to disability in 
ADL, which can lead to feelings of shame and increased 
guilt and self-blame [34, 35]. (3) People are often unable 
to perform work or perform the tasks that are neces-
sary for ADL; thus, they become financially burdened, 
increasing their risk of depression [36]. (4) The reduced 
quality of life prevents them from feeling happy and ful-
filled [37, 38]. (5) Their chronic disease management may 
be worse, and the aggravation of chronic disease may 
also lead to depression [10]. (6) Caregiver burden had a 
40.0% indirect effect on caregivers’ life satisfaction, due 
to caregiver depression [13], which also indirectly affects 
the mood of the person receiving care [39]. The disabil-
ity in ADL not only leads to individual depression but 
is also considered to be an independent risk factor for 
suicidal ideation [40]. In addition, other studies have 
suggested that older individuals with normal ADL are 
at an increased risk of impaired ADL if they experience 
reduced social interaction [41] and increased loneliness 
[38]. This may further increase the risk of depression, in 
conjunction with many of the reasons mentioned above.

Furthermore, we explored the impact of depression 
on subsequent ADL. The results showed that those with 
depression had higher baseline PSMS, IADL, and ADL 
scores than those without depression, even though they 
did not meet the criteria for daily dysfunction. Simi-
larly, people with depression differed from those with-
out depression in terms of social demography, physical 
health, and other factors. For instance, they were more 
often females, had lower education levels, a differing 
marital status, more physical disability, impaired func-
tion, and a higher number of chronic diseases. These 

factors have previously been reported to be associated 
with the development of depression [42, 43] and disabil-
ity in ADL [44]. During the follow-up after 4 years, we 
found that, in addition to higher PSMS, IADL, and ADL 
scores, and more subjects with disability in ADL, the 
average increase in IADL and ADL scores of the depres-
sion group were also significantly higher than those of 
the no-depression group. After excluding the influence 
of ADL score, sociodemographic factors, physical health, 
and other factors at baseline, we found that the associa-
tion between ADL and CESD scores did not increase. 
This suggests that the ADL of patients with depression 
may be gradually aggravated by the deterioration of 
physical health status as they grow older. After 7 years 
of follow-up, the PSMS, IADL, and ADL scores in the 
depression group were all higher than those in the no-
depression group. The prevalence of disability in ADL in 
the depression group was also higher than that in the no-
depression group, and the correlation between ADL and 
CESD scores was increased. This suggests that the corre-
lation between ADL and CESD scores is more significant 
over time. Furthermore, we found that individuals with 
depression at baseline had a similar risk of impaired ADL 
after 4 and 7 years, with OR values of 1.353 and 1.347, 
respectively, indicating that the impact of depression on 
subsequent ADL was stable and relatively lasting.

Reasons for the disability in ADL caused by depres-
sion may include, first, the characteristics of depression. 
Patients with depression have decreased interest and 
motivation, leading to a decrease in their participation 
in sports and social activities. This decline in functional 
exercise will directly lead to a disability in ADL [45]. 
Second, depression is often accompanied by cognitive 
impairment, which can lead to worse functioning, such 
as in financial management and cooking [46]. Moreover, 
middle-aged and older people are at high risk of cogni-
tive impairment [47, 48], which may further lead to the 
deterioration of patients’ daily functioning. In addition, 
poor sleep may be a robust and independent risk factor 
for disability in adults of all ages [49], and the incidence 
of sleep disorders increases with age [50]. It is worth not-
ing that our study found that the impact of depression 
on daily functioning became more pronounced with age. 
This may be related to indirect changes associated with 
increasing age, such as a less active state, impaired cogni-
tive function [51], living alone, or living with non-spouse 
others [52].

In summary, this investigation found a bidirectional 
relationship between depression and disability in ADL. 
Both depression levels at baseline and ADL were asso-
ciated with depression levels and functioning in ADL 4 
and 7 years later. Therefore, in China’s aging society, it 
is crucial to pay attention to depression in middle-aged 
and older individuals and intervene as soon as possible. It 
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should be noted that this study used data of 4 and 7 years 
of follow-up, and did not include more follow-up stages. 
Although the results showed the correlation between dis-
ability in ADL and depression, they still lacked detailed 
further investigation, and we hope to improve them in 
subsequent studies.
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