Current Psychology (2023) 42:27186-27193
https://doi.org/10.1007/s12144-022-03782-9

®

Check for
updates

Chronic disease and depression among the elderly in China: the
mediating role of instrumental activities of daily living and the

moderating role of area of residence
Jing Yuan' - Yan Wang' - Zejun Liu?

Accepted: 15 September 2022 / Published online: 14 October 2022

© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

Abstract

Chronic diseases are associated with depressive symptoms in older adults. However, the mechanism of this relation is not
clear. In this study, we explored the mediating role of instrumental activities of daily living and the moderating role of
area of residence in the relationship between chronic diseases and depression. The data was from the Chinese Longitudinal
Healthy Longevity Study. Results showed that chronic diseases were positively correlated with depression, and negatively
associated with instrumental activities of daily living (IADLs). Moreover, IADLs mediated the relationship between
chronic diseases and depression. In addition, area of residence (rural/urban) moderated the relation between IADLs and
depression, such that this negative relation was stronger for old adults lived in rural area than for urban area. These results
have important significance for prevention and intervention of depression in the elderly.
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Introduction

The number of elderly people is increasing around the world,
including China. By 2019, the number of people aged 60
or above in China had reached 254 million, accounting for
18.1% of the total population (National Bureau of Statistics
of China, 2019). It is predicted the number of people aged
60 and above is peak at 488 million, accounting for 35.6%
of the total population by 2050 (United Nations Department
of Economic and Social Affairs 2019). Aging-related issues
are becoming increasingly serious. Depression is the most
common mental disorder in later life, affecting 10-20% of
older adults in the world (Ames et al., 2010; Barua et al.,
2011; Byers et al., 2010; Prina et al., 2011). In China, the
prevalence of depression was 20.3% in urban areas and
31.8% in rural areas in middle-aged and older adults (Wu
et al., 2019). Depression among the elders significantly
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increases risk of physical health problems, suicide, mortal-
ity, and reduced physical, executive and social functioning
(Wright & Thorpe, 2016; Hegeman et al. 2016; Elderkin-
Thompson et al., 2006). For example, older adults with
moderately severe depression were 48 times more likely to
have suicidal thoughts than those with no or mild symptoms
of depression (Rossom et al. 2019). Because of its serious
consequences, geriatric depression has received more and
more attention from researchers (Vanderhorst & Mclaren,
2005; Tomas et al., 2019).

Chronic diseases and depression

Chronic disease and multimorbidity (characterized by two
or more chronic diseases) are one of the most important fac-
tors affecting depression in the elderly (Cao et al. 2015; Li et
al., 2015). Chronic diseases refer to long-term and persistent
diseases that affect patients’ normal functioning. Among the
elderly (=60 years old) in China, the prevalence of chronic
diseases among urban residents was as high as 87.0% (Hu
et al., 2015). Chronic diseases have the potential to induce
profound changes in the life of patients, reducing the qual-
ity of life and resulting negative emotion (Sprangers et al.,
2000; Barlow et al., 2015) used growth-curve models and
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found that loneliness increased linearly over time among
participants who reported high rather than low baseline lev-
els of chronic disease.

The association between chronic diseases and depres-
sion has been confirmed in many studies (Ma, 2018; Xue et
al., 2017; Xiao et al., 2018; Olvera et al., 2016; Niti et al.,
2007; Vu et al., 2018, 2019; Ng et al., 2022; Zhang et al.,
2011). Compared with those without chronic diseases, the
elderly with at least one chronic physical condition reported
a high prevalence of depression (3.2% vs. 9.3-23%) (Mous-
savi et al. 2007). Jiang et al. (2020) used data collected
from the China Health and Retirement Longitudinal Study
(CHARLS), and found that in middle-aged and elderly
people 12 kinds of chronic diseases (hypertension, diabetes,
dyslipidemia, cancer, chronic lung disease, liver disease,
heart failure, stroke, kidney disease, arthritis or rheuma-
tism, asthma, digestive disease) and multimorbidity were
significantly associated with depression. Further analysis
showed that among the chronic diseases, asthma patients
had the highest prevalence of depression (57.68%) and
hypertension patients had the lowest prevalence (37.21%).
In a longitude study, Chou and Chi (2002) examined the
impact of a series of chronic diseases on change in depres-
sive symptoms among the older people in Hong Kong with
multiple regression models. They found that arthritis was
associated with depressive symptoms three years later. In
addition, older adults with multimorbidity were reported
to be two to three times more likely to develop depression
than the elderly without multimorbidity (Read et al., 2017).
Although studies have confirmed an association between
chronic illness and depressive symptoms among middle-
aged and elderly people, there is little research on the poten-
tial pathway of this relationship.

The medicating role of instrumental activities of
daily living

The disability in older adults can be measured in a num-
ber of ways, one of which is instrumental activities of daily
living (IADLs). The IADLs function represents the activi-
ties that are required to independently adapt to the environ-
ment, such as shopping, transportation, housekeeping etc.
(Lawton & Brody, 1969). The inability to perform IADLs
was associated with poorer quality of life, increased health
care costs and risk of mortality (Thompson et al., 2012). As
we know, as people get older, it becomes more and more
difficult to continue living as a capable, active and strong
person. Guo et al. (2020) conducted binary logistic regres-
sions to evaluate the associations between baseline isola-
tion, loneliness and functional capacity (includes activities
of daily living (ADLs) and IADLs) in Chinese older adults,

and found social isolation was significantly associated with
functional disability.

The impact of individual chronic diseases on disability
in function in the elderly has been studied for a long time
(Yokota et al., 2015; Gulley et al., 2018; Griffith et al., 2010)
used data from Canadian Study of Health and Aging, and
found that five chronic diseases (foot problems, arthritis,
cognitive impairment, heart problems and vision) made the
largest contribution to ADLs- and TADLs-related functional
disabilities. They revealed chronic diseases accounted for
nearly 50% of the IADLs-related disability. Bowling et al.
(2011) found decline in IADLs occurred in 35% in older
adults with chronic kidney disease. Calderon-Larrafiaga et
al. (2018) used data from a longitudinal study and found
that the speed of multimorbidity development was a strong
prognostic factor for disability related to ADLs and IADLs.

In addition, impairment in IADLs is also associated
with depression (Kiosses & Alexopoulos, 2005; Kim et
al., 2018). In Lam et al. (2014)’ s study, they performed a
cross-sectional survey to examine the relationship between
IADLs and depression, and found IADLs function signifi-
cantly decreased as depression levels increased in older
adults. As for the direction of causation, sometimes, func-
tional limitation is seen as the cause of depressive symp-
toms. Han (2002) conducted a longitudinal study to examine
the baseline depressive symptoms and subsequent changes
in functional disability among a sample of 6,714 commu-
nity-dwelling older adults, and found depressive symptoms
at baseline predicted a greater deterioration of ADLs and
IADLSs impairments.

The moderating role of area of residence

There are significant urban-rural differences in access to
healthcare in developing countries. In China, where more
than half of the population lives in rural areas, the propor-
tion of the elderly is much higher. The China Health and
Nutrition survey showed that compared with urban areas a
30% increased mortality for those aged 50 and over in rural
areas (Zimmer et al., 2007; Su et al., 2012) compared levels
of depression among empty-nest elderly who living in the
rural and urban area in Wuhan, China, and found the rural
empty-nest elderly had a higher depression score than the
urban. Cheng et al. (2020) also provided evidence of urban—
rural differences in mental health among adults (mean age
58.5) in China. In their study, they found rural participants
reported more symptoms of anxiety and depression com-
pared to urban participants. As for the relationship of IADLs
and area of residence, Zhao et al. (2021) used data from
CHARLS 2015, including 11,176 participants aged 45 and
older. They estimated the effect of multimorbidity on IADLs
disability with multivariable logistic regression models, and
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Fig. 1 Moderated mediation
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found compared to the rural older adults, the impact of mul-
timorbidity on IADLs limitation was lower in the elderly
living in urban areas.

The current study

Aging is a major challenge facing all countries in the world.
The prevalence of chronic diseases in the elderly is very
high, and affect their mental health. However, there is fewer
study to explore the mechanism of relationship between
chronic diseases and depression. By review the literature,
the current study examined the effect of chronic diseases
on depression among Chinese older adults and explored
whether this relationship was indirectly linked via IADLs.
In addition, we also tested the moderating role of area of
residence in the association between IADLs and depres-
sion. Therefore, the following hypothesis was proposed:
(1) chronic diseases would be positively related to depres-
sion in elders and this relationship was expected to be partly
explained by IADLs. (2) Area of residence would moder-
ate the relationship between IADLs and depression, that is,
this association would be stronger for elders lived in rural
area than for urban area. The proposed mediated moderation
model is illustrated in Fig. 1.

Methods
Data sources

The data in this paper were from the Chinese Longitudi-
nal Healthy Longevity Study (CLHLS) -2018 cross sec-
tional dataset. CLHLS is conducted by Peking University
Health Aging and Development Research Center/National
Academy of Development. The survey covers 23 prov-
inces and autonomous regions across China, and the survey
subjects are the elderly aged 65 and above and their adult
children aged 35-64. The survey includes questionnaire
for interviews to the surviving participants and question-
naire addressed to a close family member of the deceased
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interviewees. The survey contents of surviving partici-
pants included basic status of the elderly and their families,
socioeconomic background and family structure, economic
sources and economic status, self-assessment of health and
quality of life, cognitive function, personality and psycho-
logical characteristics, daily activities, lifestyle, life care,
disease treatment and medical expenses.

Participants

Our criteria for screening participants were as follows: (1)
lived in their current area of residence for more than ten
years; (2) had at least one chronic disease and had been
diagnosed by the hospital; (3) there was no missing data for
any variable.

Based on these criteria, there were 1557 participants
whose ages ranged from 65 to 117 (M=282.57, SD=10.54)
in the present study, including male 712 (45.7%), female
845 (54.3%); urban 413 (26.5%), rural 1144 (73.5%); liv-
ing with household member(s) 1244 (79.9%), living alone
285 (18.3%), living in an institution 28 (1.8%). All sub-
jects gave written informed consent in accordance with the
Declaration of Helsinki. The protocol was approved by the
Research Ethics Committees.

Measures
Demographic information and chronic diseases

Demographic information included age, gender, co-res-
idence of participants (living with household members/
alone/in an institution), area of residence (urban or rural
areas). In the original survey, there were three options of
area of residence, city, town and rural, respectively. We
considered both town and rural as rural areas, city as urban
areas in the present study. In the current study, we did not
use hukou, which is commonly used in other studies (Li et
al., 2016; Kuang & Liu, 2012), as the basis for distinguish-
ing between urban and rural areas. Instead, we used the



Current Psychology (2023) 42:27186-27193

27189

criterion of “lived in their current area of residence for more
than ten years™ as the basis for distinguishing.

The chronic diseases were measured by two questions:
(1) diagnosed by hospital or not? (2) disability in daily life.
If the chronic disease was diagnosed by hospital, the score
of disability in daily life caused by it would be taken into
account. In this study, we made a reverse of the score of dis-
ability (1 =no, 2=more or less, 3 =rather serious) from the
original survey (1 =rather serious, 2 =more or less, 3=no).
There were 25 kinds of chronic diseases, such as hyper-
tension, diabetes, heart disease, etc. We took each chronic
disease as an item and added up the scores of disabilities
in the diagnosed chronic disease as the severity of chronic
diseases. The higher the score, the more severe the chronic
diseases.

Depression

The depression was assessed by CES-D-10 (Center for Epi-
demiologic Studies Depression Scale-10) (Andresen et al.,
1994). In the CLHLS, participants were required to rate each
item on a 5-point Likert scale ranging from 1 (always) to 5
(never). To make it easier to understand, we scored items
1,2,3,4,6,8, and 9 in reverse. The sum scores can range
from 10 to 50, with higher scores indicating higher degrees
of depression. The Cronbach’s alpha coefficient was 0.80
CES-D-10 in this study.

IADLs

Eight items in CLHLS were used to measure the IADLs in
this study. The items were taken from the Lawton Instru-
mental Activities of Daily Living Scale (Lawton & Brody,
1969), some of which were localized. The items were as fol-
lowing: (1) able to go outside to visit neighbors? (2) able to
go shopping by yourself? (3) able to make food by yourself?
(4) able to wash clothes? (5) able to walk one kilometer? (6)
able to carry 5 kg weight? (7) able to crouch and stand three
times? (8) able to take public transportation? Participants
responded on a 3-point Likert scale, in the CLHLS survey,
ranging from 1 (yes) to 3 (unable to do so). In our study,
we made a reverse of the scores of these items. The overall
score ranged from 8 to 24. With the higher the score, the
better the ability to take care of themselves. The Cronbach’s
alpha coefficient was 0.95 in this study.

Data analysis

Data were analyzed by SPSS 21.0. Descriptive statis-
tics were used to characterize participants’ demographics.
The relationships among chronic diseases, depression and
IADLs were examined with Pearson correlation analysis.

Table 1 Means, standard deviations, and correlations among study
variables

M=SD 1 2 3
1 Chronic diseases 4.04+3.30 1
2 IADLs 19.35+5.60 —0.167** 1
3 Depression 22.42+5.96 0.139%* —0.192%* 1
** p<.01

The moderated mediation model was tested with the SPSS
Marco PROCESS (Model 4 and Model 14) (Hayes, 2013).
To obtain the standardized regression coefficients, all the
raw scores were transformed to z-scores before testing the
mediated moderation effect, and the area of residence was
defined as a dummy variable.

Results
Bivariate analyses

We conducted the Pearson correlations to calculate the rela-
tionships among chronic diseases, depression and IADLs.
Table 1 showed the results of the correlations as well as the
means and standard deviations of the variables. The results
showed that chronic diseases were negatively correlated
with IADLs (r=-.167, p <.01) and positively correlated with
depression (r=.139, p<.01). IADLs was negatively corre-
lated with depression (r=-.192, p<.01).

Mediation analyses

Model 4 was used to test the mediating role of IADLs on
the relation between chronic diseases and depression. The
results were shown in Table 2. After controlling demo-
graphic variables (sex, age and co-residence), we found
chronic diseases negatively predicted IADLs (f=-0.15,
p<.001) and positively predicted depression (5=0.14,
p<.001), and IADLSs negatively predicted depression (f=-
0.20, p<.001). The result of bias-corrected bootstrapping
showed that IADLs mediated the relation between chronic
diseases and depression, and the standardized indirect effect
was 0.054, 95% CI [0.033, 0.081], accounting for 22.04%
of'the total effect (total effect was 0.245). The direct effect of
chronic diseases on depression was 0.191, 95% CI [0.102,
0.280], accounting for 77.96% of the total effect. We gen-
erated 5000 bootstrapping procedures as recommended in
previous studies (Hayes, 2013).

Mediated moderation analyses

After the mediation model was verified, we conducted Model
14 in SPSS PROCESS Marco to examine the mediated
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Table 2 Testing the moderated Dependent Independent R B (SE) LLCI ULCI
mediation effect variable variables
IADLs 0.63 ***
Sex —0.09 (0.22) *** -1.397 -0.525
Age —0.60 (0.01) *** -0.339 —0.298
Co-residence 0.06 (0.24) ** 0.204 1.158
Chronic diseases —0.15 (0.03) *** -0.319 —0.188
Depression 0.19 ***
Sex 0.08 (0.30) ** 0.310 1.487
Age 0.06 (0.01) * 0.008 0.064
Co-residence 0.06 (0.33) * 0.175 1.463
Chronic diseases 0.14 (0.05) *** 0.156 0.333
Depression 0.24 ***
Sex 0.06 (0.30) * 0.109 1.278
Age —0.06 (0.02) -0.067 0.003
Co-residence 0.07 (0.33) ** 0.326 1.603
Chronic diseases 0.11 (0.05) *** 0.102 0.280
IADLs —0.20 (0.03) *** —0.280 —0.147
Depression 0.34 ***
Sex 0.53 (0.29) —0.040 1.098
Age —0.04 (02) * —0.068 —0.001
Co-residence 0.93 (0.32) ** 0.304 1.545
Chronic diseases 0.24 (0.04) *** 0.156 0.330
IADLs —0.01 (0.09) —0.201 0.175
Area of residence 3.05 (0.33) *** 2.399 3.691
Int —0.14 (0.05) * —0.243 —0.029
%p<.05, %% p<.0L: ¥¥% p < 001, S&fé:gﬁtgﬁ;ﬁi effect of IADLSs on Depression  f (Boot SE) BootLLCI BootULCI
Standardized regression coef-
ficionts appear aiove. e Areg | uwban —0.15 (0.048) ** —0.244 —0.054
of residencexIADLS. rural —0.28 (0.038) ***  —0.359 -0.210
30 stronger than that for urban elders (b, =-0.15, p<.01).
The moderation effects were illustrated in Fig. 2.
g = , .
2 20 —_— . .
- 4 Discussion
=
. 10 With the aging of the population, issues related to the
% 5 elderly are receiving attention. Researchers have recognized
b the close relationship between physical and mental health in
0 older adults (Petrova & Khvostikova, 2021). However, the
- strong mechanism of this relation has been less explored. In this
BELS study, we examined the mediating role of IADLs in the rela-
——urban - - rural

Fig.2 Area of residence as a moderator between IADLs and depression

moderation model, and the results were shown in Table 2.
The interaction of area of residence and IADLs negatively
predicted depression (f=-0.136, p <.05). These results sug-
gested that area of residence played a moderating role in
the relation between IADLs and depression. Simple slope
analyses revealed that, for rural elders, the negative predic-
tion of IADLs on depression (b =-0.28, p<.001) was

simple
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tion between chronic diseases and depression, and the mod-
erating role of area of residence in this association. Resulted
showed, as we hypothesized, IADLs mediated the relation
between chronic diseases and depression, and area of resi-
dence moderated the relation between IADLs and depres-
sion. In addition, simple slope analysis showed that IADLs
was a more negative predictor of depression in older adults
in rural areas than in urban areas.
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The mediating role of IADLS

Mediating model test showed that chronic diseases not only
had a direct predictive effect on mental health of the elderly,
but also had an indirect effect on depression through IADLs.
These results are consistent with previous studies, which
indicates that chronic diseases positively relate to depres-
sion (Pruchno et al., 2016; Sharpe et al., 2017) and nega-
tively relate functional ability (the more severe the chronic
diseases, the weaker the functional ability) (Bowling et al.,
2011; Calderon-Larrainaga et al., 2018).

Older adults with chronic diseases are at increased risk of
poorer quality of life and mental health (Leung et al., 2020).
The disability model proposed by Verbrugge and Patrick’s
(1995) explains the mechanism of the relation between
chronic diseases and mental disorders. The disability model
describes the path from pathology (biological level) to
disability (quality of life). On the biological level: Some
chronic diseases and depression share a common biological
substratum. On the impairments and functional limitations
level: Chronic diseases have generic characteristics such as
life threat and may themselves be considered as stressors.
Moreover, disability and impairment caused by chronic
diseases have stressful consequences that produce stress.
The more stressful these consequences are, the greater the
likelihood of developing a mental disorder, such as depres-
sion and anxiety. Furthermore, due to functional limitations,
chronic diseases may have a social, relational or physical
impact that can be stressful or cause mental distress (Ver-
haak et al., 2005). To be specific, chronic diseases such as
heart and lung disease, arthritis, hypertension, and diabetes
accompanied by a lot of pain and physical limitation, are
significant risk factors for depressive symptoms. It is likely
that elders with chronic diseases may have less IADLs
capacity and become more dependence, making them feel
stressed and ultimately lead to depression.

The moderating role of area of residence

In this study, we found the relation between depression and
ability in JADLs was more negative in elders lived in rural
area than that of in urban area. The predictive power of
urban-rural differences is consistent with previous studies,
and the likelihood of IADLs disability in rural elderly was
significantly higher than that in urban elderly (Zhang et al.,
2017). As we all know, adequate access to healthcare is par-
ticularly important for older adults who need higher levels
of treatment and care to treat disease and prolong survival.
There are significant urban-rural differences in access to
and utilization of health services in China. Compared with
urban elders, rural elders have less access to healthcare.
When rural elderly people have health problems, they are

often unable to receive timely treatment due to their dis-
tance from hospitals. Inadequate access to healthcare was
significantly associated with higher rates of disability and
mortality among older adults.

Studies also have showed that rural elders in China have
higher levels of depression than urban elders (Dong &
Simon, 2010; Li et al., 2011). This may be because on the
one hand, urban residents are likely to have benefited more
from recent economic developments than rural residents
in terms of economic status, quality of life and improved
medical services. On the other hand, rural elders have worse
health status, faster decline in physical function compared
with their urban peers. Physical limitation and disability are
known to increase the risk of depression in older adults (Li
et al., 2016).

Limitations and contributions

Several limitations of the present study should be mentioned.
Frist, since the data were collected through self-report, there
may be common-method biases, which may affect the valid-
ity of our conclusions. Second, due to the cross-sectional
design adopted in this study, our findings can only be inter-
preted as correlation. Therefore, we should be careful in
interpreting the findings. Future researchers can use longi-
tudinal study to elucidate the causality of these variables.
Third, the samples in this study were Chinese elderly people
over 65 years old, as we know, the functional limitation may
be more severe with age. Perhaps the relationship among
chronic diseases, ADLs, depression and area of residence
would be more pronounced if we can distinguish between
different age groups. Last but not least, based on the avail-
able data, we cannot obtain the influence of post-COVID-19
syndrome on depression, which is a very complex problem
and deserves to be studied (Renaud-Charest et al., 2021).
Even with these limitations, this study contributes to grow-
ing efforts to understand the potential pathway from chronic
diseases to depression. This is of great significance for the
prevention and intervention of depression in the elderly.
Additionally, as far as we know, CLHLS has the largest
sample of elderly population in China. Therefore, the find-
ings in this study are very representative.
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