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A B S T R A C T   

This study explores the status quo of preventive care use and social capital among middle-aged and elderly people (≥45 years old) in China, and employs a multi-level 
model to analyze whether social capital at different levels is associated with preventive care use. The data are derived from the 2018 China Health and Retirement 
Longitudinal Study (CHARLS), which includes 11,503 respondents and 450 communities. Preventive care use covers the utilization of routine physical examination 
services. Individual social capital is measured by the level of social network and social activities participation. Social network includes contacting with children or 
other people, for example, by phone, text message. Social activities participation is measured by the involvement in social activities, for example, playing mahjong, 
going to community club. Community social capital is evaluated by the richness of community facilities. Results reveals that the utilization of preventive care is 
48.94% among middle-aged and elderly in China. The most used preventive service is routine blood test. The intra-class correlation (ICC) coefficient indicates that 
preventive health behaviors of the respondents are clustered at communities where they live. Multi-level regression shows that influence of social network is not 
significant to preventive care use (p ＞ 0.05). Community facilities and individual social activities participation are significantly associated with preventive care use 
(p < 0.05). The association between social capital and preventive care use could be considered as an important factor when making policies to promote preventive 
care use.   

1. Introduction 

There are more than 200.56 million aged (age ≥ 65) adults at the end 
of 2021 in China, accounting for 14.2% of the total population (National 
Bureau of Statistics of China, 2022). With 14% (age ≥ 65) as the dividing 
line for advanced stage of aging, China has become “in-depth aging 
society” at the end of 2021. As populations age, the incidence of age- 
related non-communicable diseases—for example, ischemic heart dis-
ease, cancer, stroke, arthritis and Alzheimer’s disease—will continue to 
increase (Prince et al., 2015). Chronic diseases are characterized by long 
periods of suffering throughout the afflicted person’s life and consume 
more health resources—thereby bringing a heavy burden to the patients 
and society. 

Preventive care can promote health and save health resources in 
different ways, such as reducing the occurrence and spread of diseases 
through vaccines (D’Souza and Dempsey, 2011; Imai et al., 2018); 
avoiding sudden cardiovascular disease by using blood pressure moni-
toring (Bosio et al., 2003; Fuchs et al., 2013); achieving the early 
diagnosis and treatment of diseases and reducing the possibility of dis-
ease deterioration; decreasing the use of hospitalization services; and 
saving medical costs through biochemical indicators and imaging tests 

(Hale et al., 2015; Tomazelli and Silva, 2017). 
Studies have shown that social capital is essential to increase peo-

ple’s enthusiasm for using preventive care as it standardizes individual 
health behaviors through group pressure and promotes the dissemina-
tion of health information (Peng and Chan, 2020). Psychosocial support 
can be provided and enhanced through individual and community social 
capital, thereby encourage beneficial health activities and promote 
health service utilization (Scheffler et al. 2008). Studies have demon-
strated that social capital has positive effects on cancer screening (Dean 
et al., 2014; Moudatsou et al., 2014; Dean et al., 2015; Crookes et al., 
2016), vaccination (Nagaoka et al., 2012; Chuang et al., 2015; Pala-
nisamy et al., 2018; Shobugawa et al., 2018), health-promoting behavior 
(Nieminen et al., 2013; Wiltshire et al., 2017), and medical check-ups 
(Bender et al., 2015). 

Researchers have defined social capital in a variety of ways. Bour-
dieu (1983) points out that social capital is the sum of resources avail-
able to individuals, and that social networks are an integral part of social 
capital, and it can be maintained by certain institutional rules. Coleman 
(1988) believes that social capital mainly provides welfare to in-
dividuals through social culture, shared trust, and certain social norms 
and systems. Putnam (1993) combines Bourdieu and Coleman’s views 
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on social capital. He believes that social capital should include the social 
network itself and various social common values formed to maintain the 
social network, such as trust and norms. Fukuyama (1995) holds that 
social capital is a set of informal values and codes of conduct that 
members follow together, including honesty, reciprocity and trust. The 
concept of social capital continues to be developed and enriched, but it 
has not been integrated into a unified one. The view that “social capital 
should include core elements such as social network, social participa-
tion, trust and reciprocity” has been recognized by most researchers in 
related fields of study (Wang et al., 2013, p336). 

Studies have focused on the impact of social capital on the utilization 
of maternal and child health services (Story, 2014); the effect of social 
capital on self-rated health status (Ichida et al., 2009; Meng and Chen, 
2014). Few studies have focused on preventive services. Only one study 
using data from Taiwan Province in China examined the role of social 
capital in medical examinations among older adults during insurance 
coverage (Peng and Lin, 2018). We conduct multi-level model based on 
the China Health and Retirement Longitudinal Study (CHARLS) 2018 to 
explore the relationship between social capital and preventive care use 
among middle-aged and elderly people in China. 

2. Material and methods 

2.1. Data 

The data for this study is from the China Health and Retirement 
Longitudinal Study (CHARLS). It aims to collect a set of high-quality 
microdata representing families and individuals of middle-aged and 
elderly people aged 45 and over in China to analyze the problem of 
population aging and promote interdisciplinary research on aging 
(https://charls.pku.edu.cn/). The CHARLS covers 150 counties and 450 
communities (villages) in 28 provinces (autonomous regions and mu-
nicipalities) in China. It contains the following information: de-
mographic backgrounds, health behaviors and conditions, preventive 
care use, healthcare costs, medical insurance, family economic status, 
and community conditions. 

We use the cross-sectional data of the CHARLS 2018 which contains 
a sample of 19,816 people. Due to the lack of community data in the 
CHARLS 2018, we collect community data from the CHARLS 2011. 
These community indicators are matched with individual indicators 
obtained from the CHARLS 2018. After excluding missing value, the 
final sample consists of 11,503 respondents. 

2.2. Variables 

Preventive care use is measured by the utilization of any of the 
fifteen items in the routine physical examination services, for example, 
routine blood examination, liver function examination and blood 
glucose examination. 

Social capital is classified as individual social capital (ISC) and 
community social capital (CSC) in this study. ISC is measured by social 
network and social activities participation. 

Social network is the frequency with which respondents contact their 
children. We assess social network with two items: 1) In the past year, 
how often did you and your spouse live with your children (not include 
short visits)?; 2) When your child is not living with you, how often do 
you contact with him/her on phone/by message/on wechat/ by mail/ 
by email? The options for the second question are “almost every day”, 
“2-3 times a week”, “once a week”, “once every half month”, “once a 
month”, “once every three months”, “once every six months”, “once a 
year”, “almost never”, and “other”. In our study, we categorize the fre-
quency of contact with children and assigned the values of “1 = contact 
every day”, “2 = contact at least once a month”, and “3 = contact once a 
quarter or more”. If the respondents have been living with their chil-
dren, they are considered to be in contact every day. The respondents 
may have more than one child, we use the frequency of contact between 

respondents and their child who is most closely connected to represent 
the frequency of contact between respondents and their children. 

Social activities participation is measured by 10 social activities that 
respondents participated in the past month. It includes “interacted with 
friends”, “played Ma-jong, played chess, played cards, or went to com-
munity club”, “provided help to family, friends, or neighbors who do not 
live with you”, “went to a sport, social, or other kind of club”, “took part 
in a community-related organization”, “done voluntary or charity 
work”, “cared for a sick or disabled adult who does not live with you”, 
“attended an educational or training course”, “stock investment”, “used 
the Internet”. In our study, the types of social activities that the re-
spondents participated in are classified and assigned “1 = deprived (0 
types of activities)”, “2 = general (1–3 types of activities)”, and “3 =
Rich (types of activities are greater than 3)”. 

CSC is evaluated by the types of activity venues in the respondent’s 
village/community. It includes 14 items such as basketball courts, 
swimming pools, and open-air fitness equipment. In our study, we 
categorize and assign values: 0 = deprived (activity venue type = 0), 1 
= general (activity venue types = 1–3), 2 = rich (activity venue types >
3). 

2.3. Control variables 

The control variables include respondent gender; age; marital status; 
education; employment; insurance; health condition (chronic diseases, 
instrumental activities of daily living [IADL], activities of daily living 
[ADL], and the Center for Epidemiologic Studies Depression Scale [CES- 
D]); the level of income; and region and area type. There are 14 kinds of 
chronic diseases, of which included hypertension, dyslipidemia, and 
other diseases. 

We use IADL, ADL, and the CES-D to reflect the physical and mental 
health of the sample, respectively. The IADL scale is used to measure 
whether there is an instrumental disorder in their daily lives. There are 6 
items: household chores, cooking, shopping, making phone calls, taking 
medication, and managing finances (Connolly et al., 2017). The options 
of the scale are “no difficulty”, “difficulty but still able to do it”, “diffi-
culty and need help”, and “unable to do it”. The ADL scale is used to 
measure whether there is an activities disorder in their daily lives. There 
are 6 items: dressing, bathing, eating, getting in/out of bed, going to the 
toilet, and controlling urination or defecation (Silverstein et al., 2020). 
The answer items of both ADL and IADL scales are the same, the score of 
options are 1–4 points (1 = no difficulty, 2 = difficulty but can still do it, 
3 = difficulty and need help, 4 = can’t do it). The IADL and ADL score 
between 6 and 24. If respondents report difficulty with any items of 
IADL or ADL scale (i.e., when IADL or ADL score is more than 6), the 
older adult will be considered to have instrumental or activity disorder 
(Yan et al., 2023). In our study, IADL and ADL are defined as binary 
variables, assigned a value of 1 if the respondents had an instrumental or 
activity disorder, and 0 otherwise (Connolly et al., 2017). 

The CES-D is reported through 10 entries, including feeling annoyed 
by trifles, difficulties in concentration, feeling down in the dumps, 
encountering difficulties in doing anything, being hopeful for the future, 
feeling frightened, experiencing poor sleep, feeling happy, feeling 
lonely, and encountering difficulties in continuing life. The higher the 
score, the higher the degree of depression (Wang et al., 2019). If the 
score is greater than 10 (Andresen et al., 1994; Zhou et al., 2021), there 
is a tendency for depression and vice versa. Household income is 
transformed into per capita income and divided into three income 
groups. 

2.4. Statistical methods 

The chi-square test is used to verify the differences between the 
groups with different characteristics. The data we use have a hierar-
chical structure at the county (district)-village (residence)-household- 
individual level. Individuals are not independent, and the data at each 
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level are similar or clustering in terms of economic level, lifestyle, eating 
habits, social capital, and so on. A two-level multi-level logistic model is 
employed to analyze the influence of individual social capital and 
community social capital on preventive care use. The use of multi-level 
statistical modeling allows the researcher to simultaneously analyze the 
effect of individual and cluster level variables while taking into account 
the unobserved group level heterogeneity (Rabehesketh and Skrondal, 
2012). The intra-class correlation coefficient (ICC) shows the percentage 
of variation in preventive care use among communities as a whole. 
Cohen (1988) believes that when ICC is equal or greater than 0.059, it 
can be considered highly correlated within the group, and the multi- 
level model is applicable. In order to observe the influence of different 
variables on preventive care use, the following four models are con-
structed: Null Model (Model 1), Demographic Model (Model 2), 
Individual-level Model (Model 3), and Full Model (Model 4). 

3. Results 

Of the 11,503 respondents, a greater proportion are female 
(53.14%), married (74.68%), with a junior high school or lower level of 
education (86.94%). The physical health level is low, the mental one, by 
contrast, is high (the prevalence of chronic diseases is 81.19%, IADL ≤ 6 
accounted for 72.68%, and CESD greater than 10 accounted for 
33.56%). The rates of preventive care use among those who contacted 
with their children daily are 47.57%, 49.55% per month and 51.71% 
quarterly or above. The higher the frequency of participation in social 
activities, the higher rate of preventive care use: 44.36% for those who 
never participated, 51.39% for those who sometimes participated, and 
71.12% for those who regularly participated. When the number of 
community facility reached more than three, the utilization rate of 
preventive care is higher than 50%. The Chi-square test results show that 

Table 1 
Basic characteristics and preventive care use among middle-aged and elderly people in 2018.  

Variables Definition Sample 
(N) 

% Preventive 
care use (%) 

P value 

Dependent variable      
Preventive care use =1 take preventive care in the past two years; =0 otherwise.     
Independent variables      
Total  11,503   48.94  
Gender Male =1 if male; =0 if female. 5390  46.86  50.35 <0.01** 

Female 6113  53.14  47.69 
Age Age < 65 years =1 if age < 65 years; =0 if age ≥ 65 years. 6711  58.34  40.99 <0.001*** 

Age ≥ 65 years 4792  41.66  60.06 
Married Being married =1 if being married; =0 otherwise. 8590  74.68  48.29 <0.05* 

Otherwise 2913  25.32  50.84 
Education Less than high 

school 
=1 if the highest level of education is less than high school; 
=0 otherwise. 

10,001  86.94  46.63 <0.001*** 

Otherwise 1502  13.06  66.31 
Work status Employed =1 if work status is employed; =0 otherwise. 6815  59.25  45.41 <0.001*** 

Unemployed =1 if work status is unemployed; =0 otherwise. 4360  37.90  53.28 
Retired =1 if work status is retired; =0 otherwise. 328  2.85  64.33 

Insurance Insurances =1 if have any kind of insurances; =0 if have zero kind of 
insurances. 

11,117  96.64  49.64 <0.001*** 
No insurances 386  3.36  28.50 

Chronic disease Suffered 
Chronic diseases 

=1 if suffer from chronic diseases: High blood pressure, Asthma, or 
Stroke, etc.; =0 if have zero kind of chronic diseases. 

9339  81.19  51.56 <0.001*** 

No chronic 
diseases 

2164  18.81  37.62 

IADL IADL ≤ 6 =1 if IADL > 6 means having any difficulties with shopping, doing 
household chores, preparing hot meals, making phone calls, taking 
medications, managing money; =0 don’t have difficulty with these 
activities. 

8360  72.68  48.85 0.77 
IADL > 6 3143  27.32  49.16 

ADL ADL ≤ 6 =1 if ADL > 6 means having any difficulties with dressing, 
showering, eating, getting into or out of bed, using the toilet, 
controlling urination and defecation; =0 don’t have difficulty with 
these activities. 

9225  80.20  48.38 <0.05* 
ADL > 6 2278  19.80  51.19 

CES - D CES - D ≤ 10 =1 if CESD-10 > 10 means participant is prone to depression; 
=0 participant isn’t prone to depression. 

7643  66.44  50.33 <0.001*** 
CES - D > 10 3860  33.56  46.17 

Income level Income level 1 =1 if the first group of three equal income groups; =0 otherwise. 3835  33.34  43.55 <0.001*** 
Income level 2 =1 if the second group of three equal income groups; =0 otherwise. 3834  33.33  46.53 
Income level 3 =1 if the third group of three equal income groups; =0 otherwise. 3834  33.33  56.73 

Region East =1 if east; =0 otherwise. 4239  36.85  50.06 0.132 
Middle =1 if middle; =0 otherwise. 4308  37.45  47.89 
West =1 if west; =0 otherwise. 2956  25.70  48.85 

Area City =1 if city; =0 if town. 3169  27.55  58.44 <0.001*** 
Town 8334  72.45  45.32 

Social network (Frequency of 
contacting with children) 

Daily =1 if contact with children daily; =0 otherwise. 5512  47.92  47.57 <0.01** 
Monthly =1 if contact with children monthly; =0 otherwise. 4212  36.62  49.55 
Quarterly or 
above 

=1 if contact with children quarterly or above; =0 otherwise. 1779  15.46  51.71 

Social activities participation 
(Abundance of participation in 
social activities) 

Deprived =1 if participate in 0 kinds of activity; =0 otherwise. 5300  46.07  44.36 <0.001*** 
General =1 if participate in 1to3 kinds of activities; =0 otherwise. 5746  49.95  51.39 
Rich =1 if participate in more than 3 kinds of activities; =0 otherwise. 457  3.97  71.12 

Community facility (Abundance 
of Community facilities) 

Deprived =1 if own 0 kinds of equipment; =0 otherwise. 3102  26.97  44.13 <0.001*** 
General =1 if own 1 to 3 kinds of equipment; =0 otherwise. 3509  30.51  42.69 
Rich =1 if own more than 3 kinds of equipment; =0 otherwise. 4892  42.52  56.46 

*p < 0.05; **p < 0.01; ***p < 0.001. 
Chronic diseases: Hypertension; Dyslipidemia; Diabetes or high blood suga; Cancer or malignant tumor; Chronic lung diseases; Liver disease; Heart problems; Stroke; 
Kidney disease; Stomach or other digestive diseases; Psychiatric problems; Memory-related disease; Arthritis or rheumatism; Asthma. 
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the difference of preventive care use between respondents with different 
levels of variables (except IADL and region variables) are statistically 
significant (Table 1). 

The top five preventive care services used are routine blood test, 
electrocardiogram, blood glucose test, lipids profile test and routine 
urine test (Fig. 1). Routine blood test, electrocardiogram, blood glucose 
test, physical examination, lipids profile test, routine urine test are the 
six most frequently used preventive care for both genders (Fig. 2). The 
node sizes and arc widths of routine blood tests are greatest in each 
group when community facilities, social activity participation, and so-
cial networks serve as the target nodes for preventive care use, that is, 
the frequency of flow to each group through routine blood test is the 
highest (Fig. 3). 

ICC shows the variation in preventive care use of Model 1 represents 
12.7% of the overall variation, greater than 0.059, which can be 
considered to be highly correlated within the group and suitable for 
multi-level model analysis. Preventive care use of the middle-aged and 
the elderly people are related to the community where they live in, 
therefore, the multi-level model estimation is more accurate. Model 2 
takes into account individual level variables by including individual 
social characteristics. In Model 2, age, marital status, education, chronic 
disease, income, region are significantly associated with preventive care 
use (p < 0.05). Model 3, on the basis of Model 2, adds individual social 
capital variables. The results show individual-level social activities 
participation is associated with preventive care use (p < 0.05). Pre-
ventive care use in the Deprived group and the General group are 
significantly reduced when compared with the Rich group. No evidence 
put in place suggests any effect of individual-level social network (p >
0.05). When reviewing all of the individual characteristics, individual 
social capitals, and community facilities in Model 4, the association 
between community facility and preventive care use remains statisti-
cally significant (p < 0.05). For community facilities, compared with 
Rich group, the odds ratio (OR) of General group is 0.62 (95 %CI: 
0.52–0.73), and that of Deprived group is 0.70 (95 %CI: 0.59–0.84). The 
variance components of the multi-level model provide valuable infor-
mation regarding the variation between community levels (Table 2). 

In order to test the robustness of the research results, we analyze the 
impact of social capital on the preventive care use of middle-aged and 

elderly people. Research further divide the sample population into two 
groups according to age (<65 years old or ≥ 65 years old) and perform 
multi-level model regression respectively. The robustness test results 
show that the impact of social capital on preventive health care use is 
consistent with the overall regression results (Supplementary:Table S1 
and Table S2). Community facilities and individual social activities 
participation are significantly associated with preventive care use (p <
0.05). Social networks is not significantly associated with preventive 
care use (p＞0.05). 

4. Discussion 

Our study shows that less than half (48.94%) of middle-aged and 
older adults use preventive care. This ratio is lower than the annual 
medical examination rate for the elderly in Shandong (76.2%) and 
Beijing (46.7%). It shows middle-aged and elderly people have insuffi-
cient preventive care use and cannot effectively play its role in pro-
moting the health of middle-aged and elderly people. The higher rate of 
preventive care use among people aged 65 and above may be related to 
the free physical examination provided in basic public health services. 
Since the implementation of the China’s New Healthcare Reform in 
2009, preventive care has been provided free to seniors aged 65 and 
above in rural and urban areas. 

In regard to community level social capital, the richness of facilities 
creates more opportunities for residents to interact and socialize. People 
from the group of rich in community facility use more preventive care 
services. The result is similar with previous studies that points out that 
investing in attractive playgrounds and recreations areas (i.e., material 
infrastructure) could potentially increase children’s access to health 
promoting places and arenas for increasing social capital in their local 
environment (Eriksson and Dahlblom, 2020). 

People from the group of rich in social activities participation use 
more preventive care services. This result is consistent with some of the 
previously studies, which found significant positive effects of social 
participation on preventive care use (Nieminen et al., 2013; Tashiro 
et al., 2017). The increase of social participation is related to more in-
formation exchanges, trust, and reciprocity. This is likely to come from 
players in community chess rooms and users of sports facilities. These 

Fig. 1. Number of middle-aged and elderly people using items of preventive care in 2018. Physical_exam, physical examination; blood_test, routine blood test; 
urine_test, routine urine test; function_test, liver function test; Kidney_test, kidney function test; profle_test, lipids profile test; glucose_test, blood glucose test; In-
ternal, internal medicine; Five_organ, five sense organ test; Electr, electrocardiogram; B_type, B_type ultrasonic; Chest, chest fluoroscopy; Male_female, male or 
female specialist. 
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people gather, share information, and exchange resources via common 
hobbies and fixed community places. Some residents not only stay at the 
level of participating in social activities but become organizers of the 
association. The intimacy and reciprocity of members in the association 
will be higher than ordinary neighbors. So, trust may have secretly 
planted seeds in people’s hearts (Musalia, 2016) to change information 
and share resources on the basis of trust. 

As an emotional dimension of social capital, social network is used to 

measure the degree of intimacy and trust of individuals in the social 
circle (Peng et al., 2019). Our results show social network has insignif-
icant influence on preventive care use. The finding is similar with pre-
vious studies that found no significant association between social 
network and health promotion behaviors (Marquez et al., 2014) and 
most disease-specific preventive care uses, including flu shot, fecal 
occult blood test, colonoscopy, bone density test, pap test, breast exam 
(Peng and Lin, 2018). The effect of social networks on preventive care 

Fig. 2. Preventive care use in different gender middle-aged and elderly people in 2018.  

Fig. 3. Preventive care use in different social capital middle-aged and elderly people in 2018.  
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use may differ by gender and age. It is valuable to examine other aspects 
of social network that may influence preventive care use, such as specific 
interactions with network members in the further study. 

Consistent with previous studies, we find that income, education, 
and marital status are positively correlated with preventive care use. 
The increase of income improves the economic accessibility of a person’s 
preventive care use; in addition, the improvement of education level 
enhances a person’s health awareness of using preventive care, thus 
generating a higher level of health investment. Spouses may provide 
information and companionship to individuals or motivate them to 
improve their health (Lau and Kirby, 2009). The existence of chronic 
diseases is related to most preventive care use. After suffering from a 
chronic disease, a person’s health awareness may be stronger, so the 
probability of seeking preventive care is higher. At the same time, pa-
tients suffered from chronic diseases will also visit the hospital regularly, 
which is another channel for them to obtain knowledge and information 
related to preventive care use (Chen et al., 2013). 

This study has some limitations. Firstly, due to the availability of 
data, preventive care includes only routine physical examinations in our 
study. Secondly, we focus on the overall preventive care use, did not 
consider specific preventive care items. In the end, due to the use of 
community data from 2011, there may be differences compared to real 
situation. However, the change in community facilities may not be 
excessive considering facility lifespan and stability of community facility 
planning (The People’s Government of Beijing Municipality, 2022). 

5. Conclusion 

A total of 48.94% of the respondents have utilized preventive care. 
Our study provides evidence that community social capital and indi-
vidual social activities participation are associated with the elderly’s 
behavior of preventive care use. The association between social capital 
and preventive care use found in our study could be considered as an 
important factor when making policies to promote preventive care use. 
However, whether there is a causal relationship between the two re-
quires further cohort studies to confirm. 
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Table 2 
Multi-level logistic regression estimates (odds ratios and 95% confidence in-
tervals) and variance components of preventive care use, N = 11,503 individuals 
nested within N = 450 communities.  

Variables Model 1 Model 2 Model 3 Model 4 

Preventive care 
use     

Male vs Female  0.92 
(0.85–1.01) 

0.94 
(0.86–1.02) 

0.94 
(0.87–1.03) 

Age ≥ 65 years vs 
Age < 65 years  

2.68 
(2.44–2.95)*** 

2.78 
(2.53–3.06) 
*** 

2.76 
(2.51–3.04) 
*** 

Married vs 
Otherwise  

1.11 
(1.00–1.23)* 

1.10 
(0.99–1.22) 

1.10 
(0.99–1.22) 

Less than high 
school vs 
Otherwise  

0.43 
(0.38–0.50)*** 

0.46 
(0.41–0.53) 
*** 

0.47 
(0.41–0.54) 
*** 

Employment     
Employed vs 

Unemployed  
1.07 
(0.96–1.19) 

1.06 
(0.95–1.18) 

1.06 
(0.95–1.18) 

Retired vs 
Unemployed  

1.45 
(1.12–1.87) ** 

1.43 
(1.11–1.85) 
** 

1.41 
(1.09–1.82) 
** 

Insurances vs No 
Insurances  

2.39 
(1.87–3.06) *** 

2.36 
(1.84–3.02) 
*** 

2.34 
(1.83–2.99) 
*** 

Health 
condition     

Chronic vs No 
Chronic  

1.68 
(1.51–1.87) *** 

1.66 
(1.49–1.86) 
*** 

1.67 
(1.50–1.86) 
*** 

ADL > 6 vs ADL 
≤ 6  

1.07 
(0.95–1.20) 

1.08 
(0.96–1.22) 

1.09 
(0.97–1.23) 

IADL > 6 vs IADL 
≤ 6  

0.94 
(0.84–1.04) 

0.96 
(0.86–1.07) 

0.97 
(0.87–1.08) 

CES-D > 10 vs 
CES-D ≤ 10  

0.95 
(0.87–1.04) 

0.96 
(0.86–1.05) 

0.96 
(0.88–1.05) 

Income level 2 vs 
Income level 1  

1.15 
(1.04–1.27)* 

1.14 
(1.03–1.26)* 

1.13 
(1.03–1.26)* 

Income level 3 vs 
Income level 1  

1.47 
(1.31–1.64) 
*** 

1.41 
(1.26–1.58) 
*** 

1.39 
(1.24–1.56) 
*** 

Region     
Middle vs East  0.84 

(0.72–0.99) * 
0.83 
(0.70–0.97) * 

0.87 
(0.74–1.02) 

West vs East  1.00 
(0.84–1.20) 

1.01 
(0.84–1.20) 

1.09 
(0.91–1.30) 

City vs Town  1.25 
(1.11–1.41) ** 

1.22 
(1.08–1.37) 
** 

1.11 
(0.98–1.26) 

Social network     
Monthly vs Daily   1.03 

(0.94–1.13) 
1.04 
(0.95–1.14) 

Quarterly or 
above vs Daily   

0.98 
(0.86–1.10) 

0.97 
(0.86–1.10) 

Social activities 
participation     

General vs Rich   0.50 
(0.40–0.63) 
*** 

0.51 
(0.40–0.64) 
*** 

Deprived vs Rich   0.38 
(0.30–0.48) 
*** 

0.39 
(0.31–0.49) 
*** 

Community 
facility     

General vs Rich    0.62 
(0.52–0.73) 
*** 

Deprived vs Rich    0.70 
(0.59–0.84) 
*** 

Variance 
components     

Level 2 variance, 
σ2μ(S.E.) 

0.48 
(0.049) 

0.355(0.041) 0.347(0.040) 0.314 (0.037) 

Intra-class 
correlation, p 

0.127    

*p < 0.05; **p < 0.01; ***p < 0.001. 

L. Zhou et al.                                                                                                                                                                                                                                    



Preventive Medicine Reports 35 (2023) 102329

7

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.pmedr.2023.102329. 
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