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Objective: This study aims to examine the association between home-based
community care services (HBCCS) and mental health in older adults and
specifically analyzes rural—urban differences in the association.

Methods: This cross-sectional study enrolled 852 older adults from Zhejiang
Province, China. The Patient Health Questionnaire (PHQ-9), 7-item Generalized
Anxiety Disorder (GAD-7), University of California Los Angeles 3-item Loneliness
Scale (UCLA-3), and the Mental Health (MH) component score of the 36-item
Short Form (SF-36) were used to measure self-reported mental health status.
Four categories of community care services were examined: daily, medical,
social and recreational, and spiritual comfort. Satisfaction with community care
services was assessed using self-reported measures. We used a multiple linear
regression model.

Results: Satisfaction with daily care services, social and recreational services,
and spiritual comfort services in rural older adults was significantly higher than in
urban older adults (p = 0.016, p < 0.001, p < 0.001, respectively). Rural older adults
reported lower scores on the PHQ-9, GAD-7, and UCLA-3 than urban older
adults (p<0.001, p=0.003, p=0.001, respectively) and had significantly higher
scores on the SF-36 MH than urban older adults (p <0.001). Among urban older
adults, medical care services satisfaction was negatively related to the PHQ-9
and UCLA-3 scores (f=-0.296, p=0.004; f=-0447, p=0.009, respectively).
A lower UCLA-3 score was associated with higher levels of satisfaction with
social and recreational services and with spiritual comfort services (f=-0.426,
p=0.010; p=-0.523, p =0.002, respectively). A higher level of spiritual comfort
services satisfaction was associated with a lower SF-36 MH score (= 0.646,
p<0.001). Among rural older adults, medical care services satisfaction was
negatively related to the GAD-7 score (f=-0.327, p = 0.028).
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Conclusion: Home-based community care services satisfaction was positively
associated with older adults’ mental health status in Zhejiang Province. More
attention should be paid to maintaining relevant satisfaction with HBCCS to
ensure positive mental health among rural and urban older adults.

KEYWORDS

home-based community care service, mental health status, Chinese older adults,
cross-sectional study, rural—urban differences

1 Introduction

China has the largest population of older adults worldwide (1). It
is predicted that the number of adults over the age of 65 in China will
increase to approximately 1.5 billion by 2050, with approximately one
in six people expected to be at least 65 years old (2). More than 90% of
older adults are living at home (3). Given reduced family support and
inadequate medical and old-age care resources, the Chinese
government has been promoting the concept of “home-based
community care services (HBCCS)” to encourage older adults to
obtain higher-quality living conditions at home and promote their
health and well-being (4).

Home-based community care services refers to a range of services
in the areas of daily living support, healthcare, leisure, and spiritual
care (5). In China, HBCCS can be provided by various sources,
including government agencies, non-profit organizations, and private
entities to meet the needs of Chinese older adults living at home.
Depending on the specific services required, HBCCS providers may
include medical professionals, social workers, and other trained
personnel (6). The Chinese government plays a significant role in
providing and regulating HBCCS, and has issued several policy
documents to promote the development of HBCCS (7, 8). Satisfaction
with HBCCS has become a particularly important issue because older
adults often prefer to receive care at home rather than at institutions.
Satisfaction with HBCCS mainly refers to the degree to which older
adults’ self-perceived care needs are met (9). However, studies on
satisfaction with HBCCS in China are limited.

Because most older adults in China live in rural areas, the
numbers of older adults in villages are increasing faster than in cities
(10). In addition, with the process of modernization and urbanization,
there is a clear trend of labor flow from rural areas to cities, resulting
in a steady rise in the number of older adults remaining in rural areas
(11). Given the link between old-age dependency and rural homes
where younger family members have left to go to cities, notable
numbers of rural older adults seek HBCCS for successful aging (12).

Increased attention has been paid to improvement of HBCCS for
rural older adults, especially in developed regions, such as Zhejiang
Province. Zhejiang Province has specifically sought to promote high-
quality development and common prosperity, which is important
given that common prosperity is a key feature of Chinese-style
modernization (13). This goal is possible because the economy of
Zhejiang Province is strong and has developed in a balanced manner,
advancing prosperity. The incomes of urban and rural residents have
ranked first in China for 20 and 36 consecutive years, respectively, and
the income gap between urban and rural residents is only 1.96, which
is much lower than the national level (2.56) (14).

Chinese older adults are currently experiencing an increased
risk of mental health problems (15-17). Mental health distress
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leads to a higher incidence of disability, decline in quality of life,
and increased risk of mortality (18). Studies have revealed that
older urban adults in China have better psychological health than
rural counterparts (19). Additionally, studies have shown that
older Chinese people in rural villages are more vulnerable to
loneliness and social isolation, which are linked to higher risks of
experiencing mental health problems than for those in urban
areas (20).

Nevertheless, while the Chinese government has regarded
HBCCS as a crucial means to promote mental health among older
adults, few studies have focused on satisfaction with HBCCS, and
the association between HBCCS satisfaction and mental health
among older adults remains unclear in China. Studies on the
association between HBCCS and mental health of older adults have
mainly been conducted in developed countries, with differing
findings. Some studies have shown that HBCCS significantly
improve the mental health of older adults (4, 6), whereas others have
found that low-quality care services may aggravate disease symptoms
(21). Furthermore, considering the different rural-urban structures
and regional economic differences in China, it is essential to
compare satisfaction with HBCCS, mental health status, and their
correlation among older adults in specific urban and
rural backgrounds.

Therefore, this study aimed to explore the association between
HBCCS satisfaction and the mental health status of older Chinese
adults in Zhejiang Province. Moreover, considering the rural-urban
disparity, the results of this study were compared across location
groups. We hypothesized that satisfaction with HBCCS would

be positively associated with older adults’ mental health status.

2 Methods
2.1 Study design and sampling

This cross-sectional household study was performed in Zhejiang
Province from March to August, 2021. Stratified sampling was used in
this study. Participants were recruited from the cities of Hangzhou,
Ningbo, Shaoxing, Quzhou, and Lishui, which ranked from low to
high in economic development in Zhejiang Province, representing the
overall average development level. Five districts (counties) from each
city were randomly selected. Subsequently, we randomly and
proportionally selected four or five communities from each district
(county). The inclusion criteria were communities that (1) provided
HBCCS to local older adults, (2) had provided HBCCS for at least
1 month, and (3) did not provide other types of older-care services.
Older adults from any of the communities receiving HBCCS were
included in this study.
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2.2 Participants

Participants in this study were older Chinese adults aged 60 years
and above. The exclusion criteria were as follows: (1) self-reported
history of mental disorders; (2) cognitive impairment with a Mini-
Mental State Examination score <24 (44); (3) substance abuse; (4)
hearing disorder or other disabilities (22). All the participants were
informed of the study procedure through face-to-face interviews.
Informed consent was obtained from each participant or, wherever
appropriate, from their primary caregivers. Eligible Participants were
asked to administer standardized questionnaires. Overall, 1,162
participants were recruited for this study. Among them, 310 were
excluded due to incomplete information. A total of 852 participants
completed the questionnaires. The response rate was 73.3%.

2.3 Sample size calculation

Based on the population covered by the selected communities
included in the study (57,500 older adults aged >60 years), for a 95%
confidence level and sample error tolerance of 5%, the sample size was
determined using the formula (23) n=N/(1 + Ne?), where n=required
sample size, N=total population of older adults enrolled in the
selected communities (57,500), and e= error tolerance (a=0.05). The
calculation yielded a sample size of 397. An additional 30% was added
to the sample size to account for the inevitable losses in the survey
conducted during follow-up, leading to a final sample size of at least
516 individuals assessed at baseline.

2.4 Data collection

The questionnaires were administered by a trained research team,
which was composed of more than 30 members. The survey was
conducted in either a designated private room in the HBCCS center
or the participants’ homes. Two researchers helped each participant to
complete the questionnaire. One researcher explained the questions
to the participants because some older adults were illiterate or unable
to understand the questions, and another researcher filled out
questionnaires based on the respondents’ answers. Participants had
the right to withdraw or interrupt the survey at any time if they felt
tired or bored. The order in which the questionnaires were
administered was determined at random. All questionnaires were
administered anonymously and in accordance with ethical standards.
During data collection, we asked permission to digitally record the
survey to protect data.

2.5 Outcome measures

2.5.1 Dependent variable

The Chinese version of the Patient Health Questionnaire (PHQ-9)
was used to assess depressive symptoms, with scores ranging from 0
to 27, and with scores of 5, 10, 15, and 20 indicating mild, moderate,
moderately severe, and severe level of depressive symptoms,
respectively (24). The PHQ-9 has been widely used in China and
various studies have confirmed its reliability and validity (25). The
Cronbach’s @ was 0.83 in this study.
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The Chinese version of the 7-item Generalized Anxiety Disorder
(GAD-7) scale was used to assess anxiety symptoms, with scores
ranging from 0 to 21. Cutoff points of 5, 10, and 15 represent levels of
anxiety as being mild, moderate, and severe, respectively (26). The
GAD-7 has been widely used in China and its reliability and validity
have been confirmed (27). The Cronbach’s @ was 0.87 in this study.

The Chinese version of the University of California Los Angeles
3-item Loneliness Scale (UCLA-3) was used to assess feelings of
loneliness. Scale scores range from 3 to 9, with higher scores
representing higher levels of perceived loneliness (28). The Chinese
version of UCLA-3 has been used among older Chinese people, with
studies confirming its reliability and validity (29). The Cronbach’s
was 0.93 in this study.

The 36-item Short-Form Health Survey (SF-36) mental health
(MH) dimension score, ranging from 0 to 100, was constructed to
measure mental well-being, with higher scores indicating better mental
health status (30). The Chinese version of the SF-36 has shown good
reliability and validity, with appropriate cultural equivalence among
older Chinese individuals (31). The Cronbach’s & was 0.85 in this study.

2.5.2 Independent variables

The demographic items included age, sex, number of diseases (0,
1-2, >2), self-reported health status on a 5-point scale ranging from 1
(very bad) to 5 (very good), self-care ability (none, partly, and
completely), marital status (currently married/co-habitating, currently
single), monthly income (<$155, $155-$310, $310-$465, $465-$620,
>$620), location (urban, rural), and education level (junior high
school and lower, senior high school and higher).

Considering collinearity problems, we separated the available
HBCCS into four categories: daily care services, medical care services,
social and recreational services, and spiritual comfort services. Daily
care services refer to basic life support services provided by the
government, neighborhood committees, and communities. Medical
care services are basic health-related services provided by community
healthcare centers or local clinics. Social and recreational services
mainly refer to cultural and entertainment services organized by the
community. Spiritual comfort services refer to the social attention and
comfort provided in relation to the spiritual needs of older adults (4).
Satisfaction with HBCCS was assessed on a 5-point scale, with scores
ranging from 1 (very dissatisfied) to 5 (very satisfied) using the question
“In general, how do you feel about your daily care/medical care/social
and recreational/spiritual comfort services provided by the community?”.

2.6 Ethical approval

Ethical approval was obtained from the Ethics Committee of
Ningbo First Hospital, Ningbo, China (approval number: 2020-R042),
and all procedures were performed in accordance with the principles
of the Declaration of Helsinki. The voluntary nature of participation
was emphasized throughout the process. The data collection process
adhered to the ethical guidelines.

2.7 Statistical analysis

The Kolmogorov-Smirnov test was utilized to assess the normal
distribution of continuous data. Continuous variables were reported
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as mean * standard deviation (SD) or median [interquartile range
(IQR)], depending on the data distribution. Categorical variables were
presented as percentages. Univariate analysis involved Student’ s ¢-test
or Mann-Whitney U-test for continuous variables, based on the data
distribution, and chi-square tests were employed for
categorical variables.

To evaluate the association between the quality of HBCCS and
the mental health of the older adults, a multiple linear regression
model was implemented with adjustments for sex, age, self-
reported health status, number of diseases, self-care ability, marital
status, monthly income, and education level. A robustness test was
conducted to ensure the reliability of the results. In this study,
we removed all the control variables to further examine the
association between HBCCS satisfaction and the mental health
among older adults. All statistical analyses were performed using
SPSS version 26.0 (SPSS Inc., Chicago, IL, United States) software,
and statistical significance was considered at the alpha level of

p<0.050r p<0.01.

3 Results

3.1 Descriptive characteristics, HBCCS
satisfaction, and mental health

A total of 852 participants were enrolled in this study. The
baseline characteristics of the included older adults are presented
in Table 1. Regarding residential areas, 468 (54.93%) respondents
lived in urban areas, and 384 (45.07%) lived in rural areas. The
average age was 77.55 (SD=9.06). Regarding self-reported health
status, the rural older adults reported higher average scores than
the urban older adults (p<0.001). Satisfaction with daily care,
social and recreational, and spiritual comfort services was
significantly higher in the rural older adults than in the urban
older adults (p=0.016, p<0.001, p <0.001, respectively). Regarding
mental health among the respondents, the rural older adults
reported lower scores on the PHQ-9, GAD7, and UCLA-3 than the
urban older adults (p <0.001, p=0.003, p=0.001, respectively), and
had significantly higher scores on the SF-36 MH than the urban
older adults (p <0.001).

3.2 Multivariate regression results

The results of the multiple linear regression for all respondents
are presented in Table 2. After adjusting for sex, age, self-reported
health status, number of diseases, self-care ability, marital status,
monthly income, location, and education level, for every degree of
satisfaction with medical care services, there wasa 0.133 and 0.313
point decrease in the PHQ-9 and GAD-7 scores, respectively
(p=0.041 and p=0.002, respectively). A higher level of social and
recreational services satisfaction was associated with a lower
UCLA-3 score (f=—0.266, p=0.035). Furthermore, a higher level
of spiritual comfort services satisfaction was significantly
associated with lower PHQ-9 and UCLA-3 scores (f=-0.135,
p=0.042; f=-0.478, p<0.001, respectively) and higher SF-36 MH
scores (f=0.565, p<0.001).
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Table 3 shows the association between mental health and HBCCS
satisfaction in the urban and rural groups. Among the urban
respondents, satisfaction with medical care services had a significantly
negative relationship with PHQ-9 and UCLA-3 scores (f=—0.296,
p=0.004; f=—0.447, p=0.009, respectively), satisfaction with social
and recreational services had a significantly negative relationship with
UCLA-3 scores (f=—0.426, p=0.010), while satisfaction with spiritual
comfort services had a significantly negative relationship with
UCLA-3 scores (#=—0.523, p=0.002) and a positive relationship with
SE-36. MH component scores (#=0.646, p<0.001). The rural
respondents showed a negative association between satisfaction with
medical care services and GAD-7 scores (f=—0.327, p=0.028).

3.3 Robustness test results

Table 4 shows the linear regression models without the control
variables. To ensure the reliability of the results in Tables 2, 3,
we removed the control variables to test the robustness of the
results, with only four community care service satisfaction items
set as independent variables. The results indicated that the
significance and direction of the coefficients of the dependent
variables in Table 4 were consistent with those in Tables 2, 3, which
suggested that the estimates and results concerning the association
between HBCCS satisfaction and mental health in this study were
robust and reliable.

4 Discussion

In this study, we investigated the associations between four
types of HBCCS satisfaction and the mental health level of older
individuals, including the differences in these associations among
urban-rural groups. Data analysis revealed that HBCCS
satisfaction is a significant factor likely to influence the mental
health status among older adults in Zhejiang Province. The results
of this study showed that, in general, satisfaction with HBCCS
among the older rural adults was significantly higher than that
among those living in urban areas. This finding is inconsistent with
previous studies (4). There are three possible reasons for this
finding. First, in response to the disparity in satisfaction with
HBCCS between rural and urban areas, the Zhejiang Provincial
government has expanded investment in welfare institutions and
facilities, making HBCCS more accessible to older people in rural
villages (5). Extending the concept of socialization to HBCCS and
making full use of services provided by families, communities, and
institutions are essential to meet the growing needs of older adults
in rural areas. Second, previous studies have demonstrated that the
proportion of those willing to engage with HBCCS is greater in
rural older adults than in urban older adults (32), and a higher
level of willingness might drive higher satisfaction with HBCCS
(33). Third, the proportion of older adults in urban areas with high
educational levels was greater than that of their rural counterparts.
A previous study demonstrated that older adults with high
educational levels expected higher HBCCS quality (34), which may
lead to
rural counterparts.

relatively lower HBCCS satisfaction than their

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1449670
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Ying et al.

10.3389/fpubh.2024.1449670

TABLE 1 The baseline characteristics of the urban and rural older adult participants.

Variable Total Urban (n = 468) Rural (n = 384) p-value
Age 77.55(9.06) 77.91 £9.07 77.11+9.03 0.202
Sex 0.583
Male 386(45.31) 216(46.15) 170(44.27)
Female 466(54.69) 252(53.85) 214(55.73)
Self-reported health status 3.82(0.96) 3.72+1.08 3.94+0.77 <0.001
Number of Disease 0.033
0 165(19.37) 78(16.67) 87(22.66)
1-2 312(36.62) 168(35.90) 144(37.50)
>2 375(44.01) 222(47.44) 153(39.84)
Self-care ability <0.001
None 56(6.57) 50(10.68) 6(1.56)
Partly 336(39.44) 173(36.97) 163(42.45)
Completely 460(53.99) 245(52.35) 215(55.99)
Marital status <0.001
Currently married/cohabitating 783(91.90) 412(88.03) 371(96.61)
Currently single 69(8.10) 56(11.97) 13(3.39)
Monthly income 0.054
<$155 31(3.64) 25(5.34) 6(1.56)
$155-$310 247(28.99) 130(27.78) 117(30.47)
$310-$465 144(16.90) 80(17.09) 64(16.67)
$465-$620 255(29.93) 135(28.85) 120(31.25)
>$620 175(20.54) 98(20.94) 77(20.05)
Education 0.342
Junior high school and lower 388(45.54) 220(47.01) 168(43.75)
Senior high school and higher 464(54.46) 248(52.99) 216(56.25)
Satisfaction of community care services
Daily care 3.72(0.93) 3.65+1.01 3.80+0.80 0.016
Medical care 3.83(0.97) 3.78+1.06 3.89+0.84 0.095
Social and recreational 3.93(0.96) 3.83+1.05 4.05+0.83 <0.001
Spiritual comfort 3.89(0.97) 3.78+1.09 4.03+£0.79 <0.001
Mental health
PHQ-9 4.80(1.86) 5.07+2.22 4.47+1.21 <0.001
GAD-7 5.47(2.63) 5.71+2.85 5.18+2.31 0.003
UCLA Loneliness Scale 30.17(3.65) 30.55+4.13 29.71+£2.89 0.001
SF-36 MH 50.06(3.38) 49.53+£3.75 50.69+2.75 <0.001

HBCCS, home-based community care services; PHQ-9, The Chinese version of Patient Health Questionnaire; GAD-7, 7-item Generalized Anxiety Disorder; UCLA-3, University of California
Los Angeles 3-item Loneliness Scale; SF-36 MH, 36-item Short-Form Health Survey mental health (MH) dimension.

Interestingly, this study found that the mental health of the
rural older adults was significantly better than that of the urban
older adults, which is inconsistent with the findings of Sun and Lyu
(19). They found that rural older adults had worse mental health
than their urban counterparts using the data sourced from the
2014 wave of the Chinese Longitudinal Healthy Longevity Survey
(CLHLS) (19). This inconsistency might be explained by the small
rural-urban difference in socio-economic status in Zhejiang
Province, given that socio-economic status is the major factor
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resulting in rural-urban mental health problems divergence in
China (35). However, the findings are consistent with those of
relevant studies conducted in developed countries. One reason for
these findings may be that urban life in developed areas, including
Zhejiang Province in this study, may be more stressful relative to
rural living due to more crowded environments, higher pollution
level, and a faster pace (36). Additionally, in this study, the rural
older adults reported better self-reported health status and fewer
diseases than their rural counterparts. Physical illnesses and
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TABLE 2 The association between HBCCS satisfaction and mental health scores among all respondents.

Variable

Sex (ref: male)

PHQ-9

0.075(0.103)

GAD-7

0.040(0.158)

UCLA-3

—0.166(0.201)

10.3389/fpubh.2024.1449670

SF-36 MH

0.264(0.191)

Age

—0.003(0.006)

0.003(0.009)

—0.029(0.012)*

—0.016(0.011)

Self-reported health status

—0.189(0.072)*

—0.024(0.111)

—0.585(0.140)**

0.336(0.133)*

Number of disease (ref: 0)

1-2 0.132(0.145) —0.438(0.224)* 0.193(0.285) 0.528(0.270)

>2 0.366(0.145)* —0.216(0.223) 0.684(0.284)* 0.285(0.269)
Self-care ability (ref: none)

Partly —2.346(0.358)%* —2.647(0.550)%* —3.688(0.702)** 3.085(0.663)%**

Completely —2.335(0.356)%* —2.620(0.547)%* —3.587(0.698)** 3.719(0.662)**
Marital status (ref: married/cohabitating) 0.663(0.275)* 0.713(0.424) 1.360(0.540)* —0.872(0.512)
Monthly income (ref: <$155)

$155-$310 —0.435(0.337) —1.477(0.520)** —0.297(0.661) 0.885(0.627)

$310-$465 —0.352(0.361) —1.352(0.558)* —0.264(0.710) 1.504(0.673)*

$465-$620 —0.651(0.350) —1.356(0.540)* —0.671(0.687) 1.081(0.651)

>$620 —0.650(0.358) —1.429(0.552)* —0.733(0.703) 1.004(0.666)
Location (ref: urban) —0.199(0.105) —0.050(0.161) —0.009(0.205) 0.491(0.195)*

Education (ref: junior high school and lower)

—0.085(0.104)

—0.316(0.160)

0.107(0.204)

0.190(0.193)

Satisfaction of community care services

Daily care services

—0.126(0.066)

0.062(0.102)

—0.023(0.130)

0.067(0.123)

Medical care services

—0.133(0.065)*

—0.313(0.100)**

—0.176(0.128)

0.081(0.121)

Social and recreational services

0.104(0.064)

—0.168(0.099)

—0.266(0.126)*

0.023(0.119)

Spiritual comfort services

—0.135(0.066)*

—0.137(0.102)

—0.478(0.130)**

0.565(0.123)**

Adjusted R?

0.367

0.249

0.368

0.339

#p<0.05, *##p <0.01. HBCCS, home-based community care services; PHQ-9, The Chinese version of Patient Health Questionnaire; GAD-7, 7-item Generalized Anxiety Disorder; UCLA-3,
University of California Los Angeles 3-item Loneliness Scale; SF-36 MH, 36-item Short-Form Health Survey mental health dimension.

TABLE 3 The association between HBCCS satisfaction and mental health scores among the urban and rural older adults.

Variable
Urban

PHQ-9

GAD-7

UCLA-3

SF-36 MH

Satisfaction of community care services

Daily care services

~0.130(0.100)

0.063(0.135)

~0.005(0.169)

~0.122(0.167)

Medical care services

—0.296(0.101)**

—0.244(0.136)

—0.447(0.171)**

—0.026(0.169)

Social and recreational services

0.138(0.098)

0.035(0.131)

—0.426(0.166)*

0.083(0.164)

Spiritual comfort services

—0.121(0.101)

—0.265(0.136)

—0.523(0.172)**

0.646(0.170)**

Ccv Yes Yes Yes Yes
Adjusted R? 0.450 0.398 0.544 0.461
Rural
Satisfaction of community care services
Daily care services —0.033(0.081) 0.209(0.158) 0.111(0.199) 0.194(0.186)
Medical care services 0.048(0.076) —0.327(0.149)* 0.189(0.187) 0.145(0.175)

Social and recreational services

0.132(0.077)

—0.270(0.152)

0.044(0.191)

—0.197(0.179)

Spiritual comfort services —0.072(0.080) 0.132(0.158) —0.130(0.198) 0.350(0.186)
CcvV Yes Yes Yes Yes
Adjusted R 0.059 0.004 0.001 0.028

#p<0.05, *¥p<0.01. HBCCS, home-based community care services; CV, control variables; PHQ-9, The Chinese version of Patient Health Questionnaire; GAD-7, 7-item Generalized Anxiety

Disorder; UCLA-3, University of California Los Angeles 3-item Loneliness Scale; SF-36 MH, 36-item Short-Form Health Survey mental health dimension.
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TABLE 4 Linear regression models without the control variables.

10.3389/fpubh.2024.1449670

Variable PHQ-9 GAD-7 UCLA-3 SF-36 MH

Total

Satisfaction of community care services
Daily care services —0.330(0.069)%* —0.123(0.102) —0.363(0.133)%* 0.306(0.126)**
Medical care services —0.410(0.067)** —0.604(0.098)** —0.681(0.129)** 0.532(0.122)**
Social and recreational services —0.114(0.066) —0.401(0.098)*x* —0.626(0.128)** 0.370(0.121)*
Spiritual comfort services —0.406(0.067)** —0.422(0.099)** —0.967(0.129)*x* 1.025(0.122)**
Ccv No No No No
Adjusted R? 0.233 0.178 0.264 0.230

Urban

Satisfaction of community care services

Daily care services

—0.356(0.101)**

—0.208(0.136)

—0.363(0.173)*

0.206(0.173)

Medical care services

—0.651(0.098)**

—0.710(0.132)**

—1.038(0.169)**

0.616(0.167)**

Social and recreational services

—0.128(0.097)

—0.342(0.130)**

—0.802(0.165)**

0.520(0.164)**

Spiritual comfort services —0.447(0.098)** —0.607(0.131)%** —1.140(0.167)** 1.242(0.166)**
Ccv No No No No
Adjusted R 0.361 0.303 0.462 0.354
Rural
Satisfaction of community care services
Daily care services —0.099(0.079) 0.186(0.150) 0.006(0.191) 0.206(0.179)
Medical care services 0.054(0.076) —0.302(0.144)* 0.122(0.182) 0.224(0.171)

Social and recreational services

0.108(0.077)

—0.294(0.146)*

—0.011(0.185)

—0.114(0.174)

Spiritual comfort services —0.055(0.081) 0.101(0.153) —0.165(0.194) 0.346(0.183)
CvV No No No No
Adjusted R? 0.001 0.015 —0.008 0.011

#p<0.05, *¥p <0.01. The results were presented as f§ (Standard Error). HBCCS, home-based community care services; CV, control variables; PHQ-9, The Chinese version of Patient Health
Questionnaire; GAD-7, 7-item Generalized Anxiety Disorder; UCLA-3, University of California Los Angeles 3-item Loneliness Scale; SF-36 MH, 36-item Short-Form Health Survey mental

health dimension.

disabilities are known to increase the risk of mental health
problems in older adults (37).

The key findings of this study indicate that in general,
HBCCS satisfaction had a positive relationship with mental
health among the older adults, which is similar to the findings of
many previous studies conducted in China. Wang et al. (38)
found that using home and community care services decreased
depression scores among older adults. Another study
demonstrated that community-based support and services were
significantly associated with a good quality of life among older
adults in China (39), and a high quality of life was found to
be positively associated with better mental health status (40). A
study conducted in western China also found that the utilization
of daily care services and social and recreational services was
significantly and positively associated with good mental health
in older adults (4).

Higher satisfaction levels with social and recreational services
were positively associated with mental health among the urban
respondents, which was similar to the findings of Yang et al. (4),
who conducted their study in Shanxi Province. Although the types
of social and recreational services in Zhejiang Province and Shanxi

Frontiers in Public Health

Province may differ, such social activities would appear to
be effective in alleviating the symptoms of mental health problems
among older Chinese adults living in urban areas. Previous studies
have also indicated that participation in social activities plays a
greater role in relieving mental health symptoms in urban older
adults than in rural older adults (41).

The results also indicated that satisfaction with medical care
services was significantly and negatively associated with GAD-7
scores among the rural older adults, whereas other services had
no significant association with mental health status. Similarly,
Chen and Hao (42) found that providing home-based healthcare
had a significantly positive impact on mental health, whereas
providing spiritual comfort services did not. Several medical
illnesses are highly comorbid with anxiety disorders in older
adults (43); as a result, medical services may improve anxiety
levels. Nevertheless, social and recreational services among rural
Chinese older adults mainly organized by the rural community,
and spiritual comfort services in rural areas in China mainly refer
to non-professional psychological counseling services. Therefore,
the professional level of these services provided by the rural
community is likely to fall far short of meeting the psychological
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needs of rural older adults and in improving their GAD-7
scores (12).

In order to improve HBCCS satisfaction and alleviate mental
health problems among this vulnerable population, several targeted
interventions are recommended. First, health policy makers should
collaborate to promote HBCCS facilities with qualified personnel for
older adults. Second, the service quality of HBCCS needs to
be improved for older adults, especially medical care services, social
and recreational services, spiritual comfort services for urban older
adults, and medical care services for rural older adults. Finally, higher
vocational colleges in Zhejiang Province should train the relevant
professionals to provide high-quality HBCCS.

This study has some significant strengths. First, to the best of
our knowledge, this is the first study to provide evidence of an
association between HBCCS satisfaction and mental health status
among older adults in Zhejiang Province. The participants included
in this study were representative of Zhejiang Province; thus, the
findings could be generalized to the entire Zhejiang Province.
Second, confounding biases were decreased through using multi-
variable adjustment. Third, we estimated mental health status using
previously developed measurement tools that have shown good
reliability and validity.

This study has some limitations. First, because of the nature of
this cross-sectional study, we could not determine causal
relationships. Second, assessing mental health among the older
adult population is a complex issue. Other factors associated with
mental health among older adults were not controlled for in this
study, which may have biased the results. Third, the mental health
questionnaires provided self-reported detail on mental health and
no objective measures of mental health were used; therefore,
reporting bias is a concern. Finally, the survey was conducted only
in Zhejiang Province, which has one of the highest levels of
economic development in China. Thus, a further cohort study
should be conducted using diagnostic mental health criteria and
controlling for more factors associated with mental health among
older adults. In addition, in future studies, more provinces that
better represent the overall economic development level in China
should be included to explore differences between regions with
different economic levels.

5 Conclusion

In this cross-sectional study, we found a strong correlation
between high HBCCS satisfaction and better mental health status
among older adults in Zhejiang Province, with the older adults in rural
areas rating HBCCS more highly. These findings could help inform
the development of more effective HBCCS strategies to continuously
improve satisfaction with HBCCS in Zhejiang Province, especially to
maintain HBCCS satisfaction that is relevant to the mental health of
rural and urban older adults.
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