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Abstract
Background Disability can significantly increase the risk of depressive symptoms. That is, the
level of physical function is a risk factor for depression. Previous study also evidenced that the
change of physical functional status had a relationship with increased risk of depressive symptoms.
However, there was no evidence in China to study on this association. This study specifically
focus on the feature of physical functional status at different levels, and combine the different
dimensions of the depression of the population to explore the relationship between physical
functional status’ changes and depressive symptoms in Chinese middle-aged and older adults.
Methods This study included participants aged≥45 years in China Health and Retirement
Longitudinal Study( CHARLS )waves from 2011 to 2013. We excluded the individuals
without depressive symptoms, emotional or spiritual diseases and memories related diseases
in baseline. Information related to demographic characteristics and health status of the
subjects were collected through household-interview. The depressive symptom was assessed
with the Center for Epidemiological Studies of Depression (CES-D10) scale. We used
activities of daily living function to measure physical functional status, which was assessed
by both Basic Activities of Daily living (BADL) and Instrument Activities of Daily living
(IADL) scale. We used Log-rank test to analysis the differences of symptoms of depression in
various BADL/ IADL changing groups, Association between the changes of daily living
activities and depression symptoms were analyzed by Cox regression model. Results The
result of the Log-rank test showed that the differences of depression symptom hazard ratio
were statistically significant in different BADL/ IADL changing groups. Results from the Cox
regression analysis showed that the BADL/ IADL in the deteriorating groups was associated
with the higher hazard ratio of depression symptom (P<0.01), with the HR value (95%CI) for
BADL and IADL deteriorate groups as 1.45(1.20~1.76) and 1.64(1.36~1.98), respectively,
when comparing to the relative group. This phenomenon appeared an urban-rural difference.
While BADL only occurred in rural area, statistical significance on IADL also happened in
both urban and rural areas. Conclusion There appeared an association between the change
of daily living activities and depression symptom in Chinese middle-aged and older adults.
What's more, difference between IADL and BADL was also noticed between urban and rural
areas. This phenomenon suggests that the low level of physical function will affect the risk of
depressive symptoms, and there are differences between urban and rural areas. Therefore, we
must not only pay attention to the prevention of depressive symptoms in people with low
levels of physical health, but also need to pay attention to prevent the occurrence of
depressive symptoms in the crowd when the physical health changes.
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Introduction
With the development of social economy, the number of depressive symptoms among
middle-aged and elderly people is increasing[1]. Depression is one of the most important
public health problems for the elderly. There are many factors affecting depressive symptoms
in the elderly. Among them, disability can significantly increase the risk of depressive
symptoms[2], that is, low levels of bodily functions are risk factors for depression, and daily
activity ability (ADL) is an indicator for measuring the physical health of middle-aged and
elderly people[1,3]. There is a Bidirectional Relationship between daily activity ability (ADL)
and depression. In this relationship, ADL has a stronger effect on depression[4]. Although
there are many studies on the relationship between ADL and depression, most of them are
cross-sectional and small-sample data. There are few studies specifically addressing the
relationship between “ADL changes” and depressive symptoms, and there is also a lack of
national data research[5]. Therefore, this study used the China Health and Retirement
Longitudinal Survey (CHARLS) with two waves from 2011 to 2013 to explore the
relationship between ADL changes and depressive symptoms in the elderly.

Methods
Settings and subjects
Research Subjects: CHARLS in 2011 and 2013 included more than 17,000 people in about
10,000 households in 450 villages (districts) in 150 counties (cities) in 28 provinces in China.
The rate is 80.5%. The 2011 baseline survey data totaled 17 7 08 respondents.n 2013, the total
number of follow-up survey data was 15,197, and the number of deaths in the follow-up
group was 441, and the number of lost follow-ups was 2070.

We excluded the following data from baseline and follow-up surveys, with a total of 2 511
deaths from death and follow-up samples, a total of 7 978 missing depressive symptom scores,
a total of 5 343 missing ADL scores, and 298 missing other key variables, such as baseline
age , gender, urban and rural, marriage, self-evaluation of economic status, education level.

Because people with depressive symptoms or other related mental illnesses at baseline (such
as Alzheimer's disease, atrophy of the brain, Parkinson's disease) had different effects on the
study results, we excluded 2,595 people from the sample. In this article, only those who did
not have depressive symptoms or related psychiatric illness were selected at baseline, so the
final inclusion of the study was 3,131.

The study included participants from the 2011-2013 China Health and Retirement
Longitudinal Study (CHARLS) age ≥45 years. We excluded no depressive symptoms, mood
or mental illness and memory related diseases (such as Alzheimer's disease, brain atrophy,
Parkinson's disease) at baseline. The key variables of the enrollees (2011 age, gender, urban
or rural, marriage, self-assessment of economic status, education level; 2011 and 2013 ADL,
depressive symptoms) were complete. Information related to the demographic characteristics
and health status of the subject is collected through family interviews. Depressive symptoms



were assessed using the Depression Epidemiology Research Center (CES-D10) scale.The
project was reviewed by the Biomedical Ethics Committee of Peking University, and all
respondents signed informed consent.

Instruments and assessment
Research methods: Questionnaire survey was used to conduct random home visits and data
collection for randomly selected counties, county-level cities and districts. Investigators were
trained to meet the eligibility requirements of the survey and took steps to strictly control the
quality of the questionnaire, data entry and logic checks. The information collected includes
general demographic characteristics, health status and function, health care and insurance, job
retirement and pensions, income and expenditure, and asset and housing characteristics. The
collection of the above information is based on the voluntary mitigation of respondents.

Depressive symptoms were determined using the Center for Epidemiological Studies
Depression Scale CES-D 1 0 item[6,7]. The scale consists of 3 depression emotion options, 5
physical symptom items and 2 positive emotion items. According to the Chinese version of
the scale calculation method, 0 means <1 d, 1 means 1~2 d, 2 means 3~4 d, 3 represents 5 to 7
d total calculation, the total score is 30 points, the higher the score, the more severe the
depressive symptoms, and the 10 points or more is assessed as having depressive symptoms.

Determine BADL and IADL using The Basic Activities of Daily Living (BADL) and The
Instrument Activities of Daily Living(IADL). The BADL scale is based on Katz's ADL scale,
which includes going to the toilet, eating, dressing, controlling bowel movements, getting up
and taking a shower. The IADL scale mainly refers to the IADL scale of Lawton and Brody,
which combines the social and cultural background of the elderly in China, including
housework, cooking, shopping, financial management and medicine. Respondents were able
to complete each project independently, rated BADL / IADL normal; respondents have one or
more needs to be completed with the help of others, rated as BADL / IADL restricted. If the
BADL / IADL in 2011 is restricted and in 2013 is normal, we rates it "becomes better"; if the
BADL / IADL in 2011 is normal and in 2013 is restricted, we rate it “Deteriorated”; if 2011
and 2013 BADL / IADL are the same, we rate it“Unchanged”.

We judge the level of education by asking “What is your highest degree of education?” and
divide the answer into “ No school, Primary school, junior high school, Senior high
school, >=College”. Judging the marital status by the interviewee describing the marital status,
the answer is divided into“Living alone,Living with spouse”. By setting the question“Has
the doctor diagnosed you with a chronic disease?” to determine if the subject has a chronic
illness,The answer is “Yes, No” . By setting the question "What do you think of your
financial situation?." to determine the self-assessment of the subject's socioeconomic status,
the answer is divided into "Bad, General, Good."

Statistical analysis



Patients were divided into a group without depressive symptoms and a group with depressive
symptoms. Baseline characteristics of the two groups were compared by Chi-square test.
According to changes in BADL / IADL, there are three groups: "unchanged", "good" and
"Deteriorated". Changes in BADL/IADL in different groups of depressive symptoms were
examined by log-rank test. Then, using the Cox regression model, depressive symptoms as a
dependent variable, adjusting baseline age, gender, urban and rural, marriage, self-evaluation
of economic status and education level, discussed the relationship between BADL / IADL
changes and depressive symptoms, and urban-rural differences A comparison was made. Note:
Observed time (in "months"), data analysis was performed using Stata 12.0 , and the
difference was statistically significant at P < 0.05.

Results
Baseline characteristics: 1371 males (43.79%), 1760 females (56.21%), 1544 (49.31%) in the
45-59 age group, 1005 (32.10%) in the 60-69 age group, and 505 (16.13%) Between 70-79
years old, 77 (2.46%) are over 80 years old. Compared with the results of the survey of
non-depressed patients in 2013, the baseline population of depressive symptoms has the
following characteristics: First, women, rural residents, people with good socioeconomic
status, and people with low education levels account for a large proportion; Second, the age
structure is middle-age oriented. Third, the proportion of chronic patients is low. The
difference was statistically significant (Table 1).

Table 1 Baseline characteristics of study subjects

Characteristics
Total

(n=3131)

Non depressive symptom group

（n=2443)

Depressive symptom group

(n=688)
2 P

Sex 13.52 <0.01

Female 1760(56.21) 1331(54.48) 429(62.35)

Male 1371(43.79) 1112(45.52) 259(37.65)

Age group 21.46 <0.01

45-59 1544(49.31) 1161(47.52) 383(55.67)

60-69 1005(32.10) 79(32.38) 214(31.10)

70-79 505(16.13) 428(17.52) 77(11.19)

≥80 77(2.46) 63(2.58) 14(2.03)

Region 37.24 <0.01

Urban 758(24.21) 652(26.69) 106(15.41)

Rural 2373(75.79) 1791(73.31) 582(84.59)

Education level 23.91 <0.01

No school 834(26.64) 612(25.05) 222(32.27)

Primary school 556(17.76) 429(17.56) 127(18.46)

Junior high 760(24.27) 610(24.97) 150(21.80)

Senior high 638(20.38) 499(20.43) 139(20.20)

>=College 343(10.95) 239(11.99) 50(7.27)

Married status 0.89 0.345

Living alone 474(15.14) 362(14.82) 112(16.28)

Living with spouse 2657(84.86) 2081(85.18) 576(83.72)



Chronic disease 12.31 <0.01

No 2318(74.03) 1773(72.57) 545(79.22)

Yes 813(25.97) 670(27.43) 143(20.78)

Self-report SES 13.64 <0.01

Bad 87(2.78) 71(2.91) 16(2.33)

General 1787(57.07) 1433(58.66) 354(51.45)

Good 1257(40.15) 939(38.44) 318(46.22)

Note: The data outside the brackets is the number of people, and the data in parentheses is the
composition ratio (%)

The relationship between BADL/IADL changes and the risk of depressive symptoms was as
follows: There was a statistically significant difference in the risk of depressive symptoms
between different BADL and IADL changes (P < 0.01). The log-rank test found that the
difference in risk of depressive symptoms was statistically significant in different BADL
changes, log-rank = Chi(2) = 42.94, P <0.01; the difference in risk of depressive symptoms
was statistically significant in different IADL changes. , log-rank = Chi(2) = 56.49, P < 0.01.

Through the Cox proportional hazard model analysis, when the other variables were not
adjusted, the risk of depressive symptoms in the Deteriorated group was higher than that in
the normal BADL/IADL group (P <0.01). There was some difference in the strength of the
BADL/IADL degrading group from the risk of depressive symptoms compared with the
abnormal group. The HR values (95% CI) were 1.45 (1.20~1.76) and 1.64 (1.36~1.98),
respectively. After adjusting demographic characteristics, self-assessment of economic status
and health status, the difference is still statistically significant. The difference in risk of
depressive symptoms between BADL/IADL was only statistically significant in rural
populations, but the risk of BADL/IADL changes in urban and rural areas of the IADL
-Deteriorate group was different from that of depressive symptoms. Compared with the
invariant group, the difference in the risk of depressive symptoms in the BADL group was
only statistically significant in rural areas, but the difference in the risk of depressive
symptoms in the IADL - degrading group was statistically significant (P < 0.01). (Table 2)

Table 2 The effect of BADL and IADL on the risk of depressive symptoms in urban and
rural elderly in China

Variables
Risk of depressive symptoms HR (95% CI)
Urban area Rural area Total

Before adjustment

BADL（Ref.=Stable）

Meliorate 0.59(0.24~1.47) 0.88(0.65~1.18) 0.87(0.66~1.16)

Deteriorate 1.42(0.84~2.40) 1.42 a(1.15~1.75) 1.45a(1.20~1.76)

IADL（Ref.=Stable）

Meliorate 0.82(0.37~1.78) 0.97(0.74~1.28) 0.97(0.75~1.26)

Deteriorate 2.20a(1.37~3.53) 1.53a(1.24~1.88) 1.64a(1.36~1.98)

After adjustment



BADL（Ref.=Stable）

Meliorate 0.52(0.21~1.3) 0.86(0.64~1.16) 0.83(0.63~1.10)

Deteriorate 1.44(0.85~2.45) 1.43 a(1.16~1.76) 1.42a(1.17~1.72)

IADL（Ref.=Stable）

Meliorate 0.72(0.33~1.58) 0.96(0.73~1.26) 0.92(0.71~1.20)

Deteriorate 2.14 a(1.32~3.47) 1.56a(1.27~1.92) 1.63a(1.35~1.96)

Note: All are “unchanged” as the control group; adjustment variables include baseline age, gender, urban

and rural, marriage, self-evaluation economic status, education level;a P<0.01.

Discussion
Main findings
This study showed that ADL changes in middle-aged and elderly people in China were
associated with the risk of depressive symptoms. After controlling for other variables, the risk
of depressive symptoms in the BADL / IADL Deteriorate group was higher than that in the
invariant group. The results are similar to existing studies. Li investigated elderly people in
Beijing and found that older people with functional status had a higher risk of depressive
symptoms than those with unchanged IADL status[5]. At present, some studies in the elderly
in Europe, the Middle East and other Asian countries show that physical function limitation is
associated with the risk of depressive symptoms [11-13], and this phenomenon also occurs in
patients with stroke and heart failure. However, we should realize that most of these studies
focus on the impact of ADL states, and the effects of different state changes in ADL are
rarely discussed.

The causes of ADL deterioration and increased risk of depressive symptoms may be as
follows: First, the deterioration of ADL is associated with loss of physical function, and the
loss of strength or impaired mobility affects the patient's mood [11]. Therefore, regardless of
disease, disability, or health, people with unchanged ADL are more likely to maintain positive
emotions than those with worse ADL,because they can adapt to their physical condition
[16-17]. Second, people with low ADL levels are vulnerable to social exclusion such as
“discrimination”. Because they are unable to achieve social roles, gain identity recognition
or participate in social activities, they may deteriorate their mental health and may be more
difficult to cope with changes in their lives.

Regarding the reasons for the association between BADL and IADL changes and the risk of
depressive symptoms, this study concluded that BADL and IADL are two measures for
assessing ADL. The IADL reflects the independent living ability of the population and is the
basis for maintaining social activities. BADL reflects the ability of people to live alone and is
the basis for maintaining physical activity [20-21]. After IADL is impaired, negative behavior
such as goal-oriented behavior reduction, indifference and lack of enthusiasm [22] may be
more difficult to adapt than BADL damage. The urban-rural differences between BADL and
the risk of depressive symptoms may be due to the fact that urban populations have higher
social resources than rural areas and are more adaptable to BADL damage. For example,
urbanization has more medical resources and more convenient transportation. The more social



resources, the more positive experiences and positive emotions, the higher the level of mental
health [23]. In the past few decades, the differences in urban and rural social and economic
development in China have led to differences in the medical services and long-term care
compensation systems for urban and rural elderly, which may be one of the reasons why
urban populations' ability to fight health risks is generally better than that in rural areas.

Limitations
First of all, due to the limitations of the survey data and the short observation period, it is
impossible to fully grasp the changes of ADL, and it is more difficult to discuss the complex
changes such as ADL “first rise and then fall”. Second, although multiple indicators have
been adjusted in the study, it is still difficult to include all factors that may affect depressive
symptoms in the model analysis. In conclusion, ADL changes are associated with the risk of
depressive symptoms in middle-aged and elderly populations. This suggests that while
focusing on the level of physical health affecting the risk of depressive symptoms, we must
pay attention to the prevention of depressive symptoms in low-level healthy people. It is
important to pay attention to the prevention of depressive symptoms in the transformation of
physical health, which is of great significance to improve the quality of life of middle-aged
and elderly people in China and reduce the risk of depression.
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