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Abstract

China's population aged rapidly from 2010 to 2019, with life
expectancy at birth increasing from 71.4 years to 77.3 years and the
proportion of the population over 60 rising from 13.26% to 18.1%
(NHCC, 2011-2020; NBSC, 2011-2020). Family care plays a vital role
in taking the pressure of aging-related care issues. However, the
maintenance of such family responsibilities can lead to negative
physical and mental health consequences. Most research on the effects
of caregiving focuses on Western countries. It is questionable whether
Western caregivers' findings apply to Chinese society with family
structures and family relationships differ from Western countries.
Therefore, this study aims to investigate the relationship between family
caregiving and caregivers' health among middle-aged and older adults
in China by analyzing a representative sample. We compare the
relationships overall and between three care-type groups: parent
caregiving only, grandchild caregiving only, and both.

This study conducted a secondary analysis of the China Health and
Retirement Longitudinal Study (CHARLS) wave 4 data. The CHARLS
data is a national longitudinal survey of adults aged over 45 in China. A
conceptual framework was drawn through a comprehensive review of
the literature applied to create an analytic model, including individual
characteristics, family structures, social participation status, family
caregiving provision, and health outcomes. Family caregiving provision

includes care type, care intensity, and care duration. Based on the review,
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care type includes parent caregiving only, grandchild caregiving only,
and both. Health outcome is divided into self-rated health and
depression. A five-point scale question measured self-rated health.
Depression was measured using the CES-D-10, a 30-point scale.

This study compared the differences between non-caregivers and
caregivers overall in individual characteristics, family characteristics,
and social activity status using chi-square test and t-test. Next, this study
also compared the differences between non-caregivers and caregivers
classified by three-care types in individual characteristics, family
characteristics, and social activity status using chi-square test, ANOVA
analysis, and Tukey HSD test. Moreover, bivariate analysis and
multivariate analysis were performed to identify the factors associated
with family caregiving provision and the relationship between family
caregiving provision and health. The results of this study are as follows.

Among the analytical sample of 6,871 caregivers, 74.36% were not in
good self-rated health, and 36.24% presented with depressive symptoms
as measured by CES-D-10.

Multivariate analysis of all caregivers results showed income,
location, education, employment, ADL, IADL, chronic disease,
household composition, and social activity status to be factors associated
with caregivers' self-rated health. Study results also showed that age, sex,
income, location, education, ADL, IADL, chronic diseases, the number
of children, social activity, and care intensity are factors associated with
caregivers’ depressive symptoms.

Multivariate analysis of the caregivers’ self-rated health by care type
I



revealed that poor self-rated health was most prevalent among
caregivers who only provided grandchild caregiving. For caregivers
who only provided parent caregiving, gender, income, IADL, and
chronic disease significantly affected self-rated health. For caregivers
who only provided grandchildren caregiving, income, education,
employment, ADL, IADL, chronic disease, multi-generation family, and
social activity largely influence self-rated health. For caregivers who
provided both parent and grandchild caregiving, income, IADL, and
chronic disease were significant factors of self-rated health.

Multivariate analysis of the sample's depressive symptoms by care
type revealed that depressive symptoms were also most prevalent among
caregivers who only provided grandchild caregiving. For caregivers
who only provided parent caregiving, gender, income, employment,
ADL, IADL, chronic disease, and care duration were significant factors
of depressive symptoms. For caregivers who only provided grandchild
caregiving, gender, income, location, education, ADL, IADL, chronic
disease, child number, and social activity were significant factors of
depressive symptoms. For caregivers who provided both parent and
grandchild caregiving, gender, income, ADL, IADL, chronic disease,
and household composition were significant factors of depressive
symptoms.

This study found that poor self-rated health and depressive symptoms
were most prevalent among caregivers who cared for grandchildren.
This result may be due to the millions of left-behind children and older

grandparents in China. Firstly, left-behind children mean that children’s
I
2]



parents worked in a distant place. The children are left behind in their
rural communities, cared for by their grandparents in China. The
intensity was more than two times caregivers caring for grandchildren
only than caring for parents only (62.67 vs 30.68 hours per week).
Providing care to grandchildren was almost equivalent to a full-time job.
With children absent and high intensity of care for grandchildren,
grandchild caregivers commonly feel burn out. Also, caregivers who
only cared for grandchildren were older than other type’s caregivers
(60.48 vs. 53.51 and 56.52 years old). Older individuals may experience
a deterioration of their health condition in older ages, limiting their
capacity for social engagement and, in turn, influencing their well-being
in later life.

The results of this study could not clarify a statistically significant
association between care intensity, care duration and self-rated health.
Compared with previous research, the difference in the measurement of
self-rated health and study type between the earlier studies and this study
may have resulted in different outcomes. Factors influencing self-rated
health and depressive symptoms were examined cross-sectionally. The
factors influencing family caregiving provision and health (self-rated
health, depression) were consistently shown in individual characteristics,
family structures, and social activity status. This suggests caregiving
provision and health of family caregivers were influenced not only by
personal factors such as income but also by family structures and social
activity status.

The multidimensional factors associated with self-rated health and
[\



depressive symptoms indicated the need for a comprehensive approach
to releasing intervention policy for family caregivers. The strong
association between income and health suggests that promoting family
caregivers' financial support could be an effective strategy to improve
their health. The strong association between social activity and health
advances that promoting social engagement within the family caregivers
may improve their health. Finally, the results showed that rural
caregivers had worse self-rated health and more depressive symptoms
than urban caregivers. There is still an urban-rural disparity in social
public infrastructure distribution (i.e., kindergartens, nursing homes) in
China. The truth that the location influences health suggests reducing
the rural-urban gap in public infrastructure distribution could be an

effective health-equity strategy.

Keywords: middle-aged and older adults; family caregiving provision,
self-rated health, depression
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Chapter 1. Introduction

1.1 Background

China's population aged rapidly from 2010 to 2019, with the
proportion of the population over 60 years old rising from 13.26% to
18.1% (NHCC, 2011-2020; NBSC, 2011-2020). The population aged
over 60 rose from 177 million to 254 million from 2010 to 2019(NBSC,
2011-2020). China has become an aging country. The number of beds in
Chinese care facilities rose from 3.15 million to 7.75 million during the
same period (MCAC, 2011-2020). Although the supply of care facility
beds is increasing in China, there is still a seriously inadequate status
compared with the high proportion of the elderly population.

Family caregiving plays a vital role in taking the pressure of aging-
related care issues. There are two kinds of ordinary family caregiving
for middle-aged and older adults: one is to provide grandchildren
caregiving to reduce one or more adult children's' burden of childcare;
the other is to provide parent caregiving (Grundy E et al., 2006). Family
caregivers account for 94% of the care source for frail elderly parents in
China, and 51.58% of the complete care was provided by adult children
and children's spouses (Du P et al., 2016). Recent research points out
that 33.36% of Chinese kids lived together with their grandparents (Liu
Y et al., 2016). Studies also showed that grandparents helping take care
of the children can free mothers from the burden of childcare, and the

mothers then can pursue a career (Arpino et al., 2012; Posadas et al.,
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2012). In China, 58% of grandparents provide care for their
grandchildren (Ko PC et al., 2014). Based on the social exchange theory,
grandchildren care might be a kind of intergenerational exchange in
China (Tian Q et al., 2016). Grandparents care for their grandchildren to
get financial, emotional, and care support from their children due to
China's imperfect care and retirement policy.

The interplay between several social and demographic patterns(i.e.,
delayed family information, extended life expectancy, women's
increased workforce participation, declined fertility rates, and rising
healthcare costs, Etc.) has sandwiched people in between their children
and parents' needs (Hammer & Neal, 2008). Some caregivers who look
after their parents and grandchildren and shoulder responsibilities begin
to compete for middle-aged and older adults after mid-life. In addition
to taking care of their aging parents, they may have to help their mature
children take care of their children. Family care is essential for the
harmony and the stability of Chinese society.

However, maintaining such a family responsibility will lead to
adverse health consequences physically and mentally. (Chen J et al.,
2010; Ku LJ., 2013; Liu H., 2017; Xu H., 2019) such as an increased
possibility of childhood obesity (Li B et al., 2015), decreased frequency
of health behavior (Chassin L et al., 2010), etc. Family care will reduce
the quality of care and marital relationships (Chassin L et al., 2010;
Rogerson PA et al., 2005; Brody EM et al., 1992). Moreover, it also will
result in loss or reduction in employment (Schmidt A. E. et al., 2016;
Carbonell A., 2019).



The current literature is predominantly based on western populations.
Nevertheless, care may have different health consequences in distinctive
cultural contexts (Goodman & Silverstein, 2002). It is questionable
whether these findings based on western caregivers can be applied to
Chinese societies where the family structure and family relationship are
different from those in Western countries. Previous studies in China
focused on the health impacts of care recipients (Chen J et al., 2010;
Zhou J et al., 2016). Despite that looking after parents is common in
China, little research has used nationally representative elderly's
samples to comprehensively measure family caregivers' health utilizing
family caregiving provision (i.e., intensity and duration). Fewer studies
have been made to evaluate the factors associated with care providing in
family structure (i.e., in what circumstance the caregiving is provided).
Therefore, this study aims to investigate the relationship between family
caregiving provision and caregivers' health among middle-aged and

older adults in China using nationally representative samples.



1.2 Objective

This study aims to investigate the relationship between family
caregiving and caregivers' health among middle-aged and older adults
in China by analyzing a representative sample. We compare the
relationships overall and between three care-type groups: parent
caregiving only, grandchild caregiving only, and both. The specific
research questions are as follows:

1) To examine caregivers' characteristics, family caregiving provision,
and caregivers' health in China

2) To examine individual, family, and social activity factors associated
with family caregiving provision (intensity and duration)

3) To examine the relationship between family caregiving provision

and caregivers' health (depression and self-reported health)



Chapter 2. Literature review

2.1 Theoretical background

Igel and Szydlik's model for grandchild care provision (2011)
identified three primary factors affecting grandchild care: opportunity
and need structures, family structures, and cultural contextual structures.
Schmidt, A. E. et al. (2016) adapted Igel and Szydlik's model for
grandchild care (2011). They identified three primary sets of factors
affecting multiple family caregiving provision: individual opportunity
structures, family structures, socio-demographic characteristics, and
individual health.

Chou, E (2007) proposed a model to describe the relationship between
family caregiving and health-related outcomes. The proposed theoretical
framework suggests that health-related outcomes of care result in
interactions among informal caregivers, the caregiving relationship's
nature, caregiving as a function of such relationships, and the caregivers'

internal processes.



2.2 Family caregiving provision

2.2.1 Care type

Xu H (2019) and Liu H (2017) used the family relationship with care
recipients to distinguish family care type, such as grandchild caregiving,
parent caregiving, both, Etc. Kalmijn, M (2019) found two leading types
of family caregiving involving middle-aged and older adults: caring for
grandchildren and parents. Generally, a care recipient is an adult who
requires assistance with personal care or household activities (Qualls,
2016).

Caregivers can be formal and informal. Formal caregivers are
healthcare professionals (HCPs), including nurses, personal support
workers, rehabilitation specialists, and physicians who, according to
society's legislature, are paying for the care and support they provide to
the patients or clients (Ku L et al., 2013). Informal caregivers are
relatives, friends, or neighbors who provide unpaid practical support
daily or at least twice a week to an older adult (Gupta R, 2009; Lethin C
et al., 2016; Savage & Bailey, 2004; Shiba K et al., 2016).

Luna S et al (2019) indicated that the "sandwich generation" are
considered those women who are potential caregivers for two
generations: older relatives and grandchildren. Trends toward delayed
childbearing and increased female labor force participation, for
example, suggest a growing "sandwich generation," especially of

women, who are caught between the demands of child-rearing and elder
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care while attempting to play a more demanding role in the workforce
(Spillman BC et al.,2000).

94% of the care source for frail elderly parents in China, especially
adult children and children's spouses, are 51.58% of the complete care
(Du Petal., 2016). 58% of Chinese grandparents provided care for their
grandchildren in China (Ko P.C. et al., 2014). Moreover, research has
shown that grandparents provide childcare in 35% of rural China
families (Silverstein et al., 2006). Caregivers of parent caregiving only
account for 17.9% of total family caregivers, while 55.5% are caring for
grandchild only, 26.6% caring for both great-grandparent and grandchild
in @ multi-generation family (Xu H, 2019). A study in Europe indicated
that, on average, over a third of the countries' populations provided

informal care in European countries (\Verbakel, E., 2018).

2.2.2 Care intensity

Previous studies defined care intensity as the number of caregiving
hours or caregiving tasks (Gold DP et al., 1994; Garity, 1997; Tan SY.,
2019). The OECD report indicated that providing care for 20 hours per
week could be a risk factor for caregivers' health (OECD, 2011). Chen
F (2012) classified the intensity of grandchildren's caregiving into three
groups: "high intensity" (i.e., 15 or more caregiving hours per week),
"low intensity" (i.e., 1-14 caregiving hours per week), and "no-care"
(reference group). Studies also divide the intensity of informal

caregiving provided by daughters or daughters-in-law into three
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categories: no-caregiving (0 h/week of caregiving), low-intensity
caregivers (less than 10 h/week of caregiving), and high-intensity
caregivers (more than 10 h/week of caregiving) (Chen L et al., 2015;
Carmichael F et al., 2003; Van Houtven CH et al. 2013).

Freedman and Spillman (2014) indicated that caregivers who assist
only with household activities would spend an average care intensity of
85 hours per month. However, those who care for an older adult with
three or more self-care or mobility needs spend 253 hours per month,
equivalent to nearly two full-time jobs.

7.6% of Europe's population provides informal care at least 11h a
week (Verbakel E etal., 2017). The data from EUROFAMCARE studies
on family caregiving indicated that the average hours of caring was 46
hours per week.

Yihan Wang (2019) found that the average care intensity of elderly
caregivers was 27.40 hours per week in China. The average care

intensity of grandchild caregivers was 53.54 hours per week.

2.2.3 Care duration

Duration of caregiving means the number of months in the caregiver
role (Pinquart, 2003). Caregiving duration also indicates the number of
weeks the care provider cared for recipients (Yihan Wang, 2019).

Cook, S.K (2018) indicated that duration could be classified as the
average duration. The care duration includes care time, body mass, and

family time (Drobniak, S. M et al., 2015). The duration that offspring
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require provisioning in the nest and after fledging (“care time") and the
duration that offspring stay with their parents after nutritional
independence (“family time") (Drobniak S.M et al., 2015).

The data from EUROFAMCARE studies on family caregiving
indicated that the average duration was 60 months.

Yihan Wang (2019) found that the average care duration of elderly
caregivers was 24.40 weeks per year in China. The average care
intensity for caregivers of grandchild caregiving was 37.77 weeks per

year.
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2.3 Factors associated with the family caregiving provision

Family caregiving may vary in intensity, type, and duration of care
provided (Broese van Groenou, M. I., 2016). Studies show that the
association between family caregiving provision and the caregiver's
situation depends on various factors. The quantitative evidence
illustrating such impact is complex. The caregiver's demographic and
socio-economic characteristics at the start and during their care are
associated with caregivers' care status (Ross A et al., 2008). The family
caregiving provision is widespread and varies by country, state provision
of childcare infrastructure, social provision of welfare payments, and

cultural expectations (DI Gessa et al., 2016; Hank K, 2009; Igel C, 2011).
2.3.1 Studies Abroad

The literature suggested that individual characteristics influence
family caregiving provision. Schmidt, A. E. et al. (2016) found that
those belonging to the oldest group (80+) are less likely to provide extra-
residential family caregiving than younger seniors (60-69 years).
Previous research has consistently shown that women are at higher risk
of care provision (Arber S et al. in 1995; Glaser K et al., 2002; Schmid
et al. 2011; Carbonell, A, 2019), including elderly caregiving (Arber S
et al., 1995; Glaser K et al., 2002) and grandchildren caregiving
(Schmidt A. E. et al., 2016). Previous studies have shown that income
and education have a more substantial overall effect on grandchild

caregiving provision (Glaser et al. 2010; Igel and Szydlik 2011; Schmidt,
10



A. E. et al., 2016). Previous studies indicated that parent care reduced
the employment rate (Muurinen J, 1986; Stone R. et al., 1990; Bolin K
et al.,, 2008). In contrast, employment status will also influence
caregiving. Stone R (1987) found that unemployed people are more
likely to provided parent care. People with long working hours are less
likely to provide parent care than non-workers (Josten and De Boer,
2015). Previous studies suggested that compared with male caregivers,
female caregivers significantly provided more care intensity and longer
care duration (Gilligan, 1982; Pinquart, 1983; Barush & Spaid, 1989;
Navaie-Waliser, M. et al., 2002; Pinquart M et al., 2006; Pinquart M et
al., 2007). Differentiation in the types of care has consequences for the
intensity of care provisions of the family and duration (Verbakel, E.,
2018). Caregivers for unemployed, and disabled individuals provided
intensive care more often (Verbakel, E., 2018).

The literature on the provision of care suggests that family structures
influence the provision of care. Schmidt, A. E. et al. (2016) indicated
that larger household composition is positively associated with
grandchild caregiving, while extra-residential care is not significant.
One study reported that larger household size is positively related to
grandchild caregiving; in contrast, care of the elderly found no
significant correlation in foreign countries (Schmidt, A. E. et al., 2016).
Bolin et al. (2008) indicated that the hypothesis could not be rejected for
females that the elderly’s living arrangement affects caregiving
provision. Penning (2016) defines the caregiving network as the

caregiving network'’s size. Care network size means the number of
11



caregivers who provide informal care to the care recipient. In a survey
in Sweden, 28% of those who claimed that they had a parent in need of
support stated that they could not assist because of geographic distance
(Malmberg and Sandstorm, 2006). Adult children have less contact with
their parents as they enter cohabitation or marriage (Bucx, Trudie and
Hagendoorn 2008). However, the frequency of communication was
higher in cases of the child having offspring (Bucx, Trudie, and
Hagendoorn 2008). People with children in the household were more
often intensive caregivers (Verbakel, E., 2018).

The literature on caregiving suggests that social participation affects
care. Baydar N (1998) indicated that social organizations' participation
was relatively low for grandmothers who care for their grandchildren in
foreign countries. Schmidt, A. E. et al. (2016) suggested that all social

participation variables positively and significantly provide family care.

2.3.2 Studies in China

The literature suggested that individual characteristics influence care.
In China, women were more likely to provide eldercare than men
because they have more family responsibilities and more pressure to
participate in socio-economic activities (Zhang Q, 2012). Yi Wang
(2020) suggested that urban residents were more likely to provide
eldercare than rural residents. Employed older women, a high level of
education were more likely to choose low-intensity elder care in China

(Yi Wang, 2020).
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Yihan Wang (2019) indicated that 80% of the grandchild caregivers
lived in China's rural areas. The rural population is more likely to
provide grandchild caregiving in China (Yihan Wang, 2019). The rural
population is more likely to provide high care intensity(Chen F, 2012).
A grandparent with only-children is more likely to provide care to
grandchildren(Wu H, 2019). The grandparents' health condition and
education level are the key factors in providing care to grandchildren (Li
Fen, 2016). Sun Juanjuan(2013) used the 2006 "China Urban and Rural
Elderly Population Status Tracking Survey" data to examine the status
of the elderly caring for grandchildren and its influencing factors and
found that the elderly who are young, healthy, well-educated, have
moderate economic conditions, and whose children have worse
economic conditions more likely to take care of grandchildren.

Urban grandmothers were more likely to provide caregiving to both

parents and grandchildren in China (Xu H., 2019).
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2.4 The health of caregivers

WHO defined health as a state of complete physical, mental, and
social well-being and not merely the absence of disease or infirmity.
Mental health is vital to personal life, family, and interpersonal
relationships.

Self-rated health (SRH) refers to an individual's subjective perception
of his/her health (Tu, R., 2019). A frequently used health measure
consists of a single item asking respondents to rate their overall health
as very good, good, fair, or poor, very poor. Self-rated health evaluates
the state of health in people, which integrates information on the
biological, mental, functional, and spiritual dimensions of an
individual's health (Bjorner, JB et al., 1996). Self-rated health is a robust
predictor of several health outcomes, such as functional ability (Idler EL
et al., 2000), depression (Chou et al., 2011). Self-rated health is often
measured with a single item; it is an easily administered assessment tool
in clinic settings (Cano, A. et al., 2003). One study found that 22.4% of
caregivers reported poor self-rated health, 41.1% reported fair self-rated
health, and 36.5% reported good self-rated health in China (Zhong, Y et
al., 2020).

Depression, which is recognized as a significant chronic disease, has
become a significant health problem worldwide (de Winter CF et al.,
2012). Depressive symptoms are a common mental health problem
worldwide. Pearlin et al. (1981) indicated that self-concepts might be

damaged under conditions of enduring hardships. When this happens,
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people are more likely to suffer symptoms of depression. Family
caregiving fits this situation. Caregivers are more vulnerable to have
depressive symptoms. More than 50% of the caregivers reported
depression (Garcia-Alberca et al., 2011; Ferrara et al., 2008). Three
papers using meta-analysis to examine the nationwide prevalence of
depression among caregivers found that depression prevalence was
between 26% and 57% (Loh AZ et al., 2016; Parker OD et al., 2013;
Sallim AB et al., 2015). However, the caregivers' mental health is critical
to the persons being cared for (Isaac V. et al., 2011). Liu H (2019)
calculated that the average CES-D10 score was 9.54 among caregivers
in CHARLS 2011, 7.44 among caregivers in CHARLS 2013. Liu S et al
(2017) indicated that 5.83% of the caregivers had moderate to severe

depression.
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2.5 The relationship between family caregiving provision and self-

rated health

2.5.1 Studies Abroad

Previous studies have shown that factors associated with elderly
caregivers’ self-rated health include age, sex, education, financial
situation, and care type (Berglund E et al., 2015). Studies that
investigated the effect of elder caregiving on self-rated health were most
cross-sectional studies. Cross-sectional studies pointed out that elderly
parent care leads to worse self-rated health than non-caregivers in
foreign countries (Pinquart and Sérensen 2003; Amirkhanyan and Wolf,
2006; Coe and Van Houtven, 2009; Legg et al., 2013; Chan A, 2013; Do
et al. 2014; Do Y.K et al., 2015; Berglund E et al., 2015). Other studies
also found contradictory results (Rozario et al., 2004). Previous studies
showed that a sex difference in self-rated health for caregivers. Coe N.B
(2009) indicated that shown that female caregivers reported adverse
health effects for parent caregiving. In contrast, male caregivers reported
improved self-rated health two years later (Coe N.B, 2009). However, a
study indicated that male caregivers had worse self-rated health than
female caregivers (H&usler, N et al., 2018).Unemployed parent
caregivers reported worse self-rated health than employed caregivers
(H&usler, N et al., 2018).

The relationship between caring for grandchildren and self-rated
health is mixed. Hughes M. E (2007) indicated that grandmothers who
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provided grandchildren caregiving in skipped-generation households
are more likely to experience negative self-rated health changes. Choi S
(2018) indicated that providing long-term non-residential grandchild
caregiving significantly affected grandmothers' self-rated health in
South Korea. McGarrigle C. A (2014) found that providing grandchild
caregiving was not associated with self-rated health among the sandwich

generation.

2.5.2 Studies in China

Women who are caregivers to their parents have consistently worse
self-reported health and a high intensity of elder care has a negative
impact (Guangya Liu, et al., 2016). Compared to the male caregivers,
the female caregivers more often reported they suffered from poor self-
rated health (Chiou C. J et al.,2005).

The relationship between caring for grandchildren and self-rated
health is mixed. Zhou J et al. (2016) showed that grandparent caregivers
with repeated care had better self-rated health (SRH) than non-
caregivers. Nevertheless, the study data of Zhou J et al. (2016) is limited
evidence because this study just covered rural Chinese elderly. Ku LJ
(2013) showed that compared with non-caregivers, long-term multi-
generational caregivers were more likely to report better self-rated

health. Xu L (2016) indicated that that grandparent caregiving level was
significantly negatively associated with SRH. . Using data from the

China Health and Nutrition Survey, Chen F (2012) found that low
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intensity of grandchild care is positively associated with self-rated
health and high intensity of grandchild care has a negative impact. In
addition, rural grandmothers and grandfathers are more likely to have
worse self-rated health (Chen F, 2012). Wang Hao et al. (2020) found
that providing grandchild care was not significant with self-rated health.

Han Baoging (2019) found that with the caring time increasing, the

probability of self-rated health deterioration of grandparents declines

first and then rises.
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2.6 The relationship between family caregiving provision and

depressive symptom

2.6.1 Studies Abroad

Researchers have also documented that elder caregiving is strongly
associated with depression (Bookwala Y et al., 2000; Maher J et al.,
2002; Mausbach et al., 2010; Schreiner, Morimoto, Arai, & Zarit, 2006).
Schulz & Sherwood (2008) found that elderly family caregiving is often
described as a demanding role with all the chronic stress experience
hallmarks. Do, Y. K (2015) found that caregiving can worsen health
through increased emotional stress and physical strain. Elderly
caregivers exhibit more depression symptoms than their non-caregiving
peers in foreign countries (Ory MG et al., 1999; Bookwala, Y et al.,
2000; Amirkhanyan & Wolf., 2003). Schulz et al. (1990) found that
caring for ill family members can negatively impact caregivers' mental
health. Holding a close family member, such as a spouse or an elderly
parent, with dementia or some other severe disability can lead to stress
or depressive symptoms regardless of whether the unaffected family
member is providing care to the family member with the disability
(Schulz and Beach, 1999; Ory MG et al., 1999; Amirkhanyan & Wolf.,
2003). Litwin and colleagues (2014, p. 230) found that along with
spousal caregivers, adult children's co-resident caregivers experienced
more depressive symptoms than those who gave care to parents or
others. Being an adult child caregiver increases the probability of
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suffering from episodes of depression (Amikhanyan and Wolf, 2006).
Women were more likely to experience higher care burdens (Boucher, A
et al., 2019). Rural to urban migration makes it stressful for young
couples to care for elders (parents and parents-in-law) and their children
while maintaining successful careers. Butler et al(2005) indicated that
multiple factors were associated with depression for rural elder
caregivers. Caregivers with higher education were not significantly
associated with depressive symptoms (McGarrigle, C. A., 2019).
Depressive symptoms were considered persistent for non-working
caregivers (Kumagai, N., 2017). Caregivers who provide co-residential
elder caregiving have lowered psychological health (Kumagai, N.,
2017). Care type was significantly associated with caregiver burden
(Boucher, A et al., 2019). The elderly care activity characteristics can
impact caregivers' health, such as the duration and nature of care
(Whitehead M., 2003). Higher informal care intensity estimates higher
depressive symptoms (Wolf DA, 2018). An OECD report (2011) shows
that caregivers who devote over twenty hours a week to looking after
their family members are 20% more likely than non-caregivers to suffer
from mental disturbances. Most of the literature examined suggests 20
h a week as a threshold to designate high-intensity caregiving (Hirst,
2005; Grammenos, 2005; SPRU, 2009; OECD, 2011). Schulz et al.
(1995) found inconsistent results on the association between care
duration and care outcomes.

The relationship between grandchildren's caregiving and depressive

symptoms is mixed. Factors, including caregiver's age, income, location,
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care recipient's gender, age, total caregiving time, family support, and
knowledge of tasks, were significantly associated with grandchildren
caregivers' depressive symptoms (Butler et al. 2005; Ku, L. J. et al.,
2013; Danielsbacka, M. et al., 2019). Relevant studies in foreign
countries indicated that grandchildren's caregiving could lead to fewer
depressive symptoms (Grundy E.M et al., 2012; Mehta KK., 2012;
Danielsbacka M. et al., 2019). Another study suggested that grandchild
caregiving relates to more depressive symptoms (Hughes, M. E., 2007).
According to the life stress paradigm, the interplay of stressors and
resources directly impacts psychological distress, precisely depressive
symptoms (Ensel &Lin, 1991). Hughes M.E (2007) indicated that
caregivers of grandchild caregiving in skipped-generation households
are more likely to experience negative changes in depression. Robison
et al. (2009) reported no impact of household composition on
psychosocial outcomes. Caregiving outcomes have suggested that
providing more care was related to more depression (Baumgarten et al.,
1992; Yates et al., 1999; McGarrigle C. A, 2018). Grandparents who
provided high-intensity grandchild care and did not participate in a
social or leisure activity had increased depressive symptoms
(McGarrigle, C. A., 2019).

Providing caregiving to both parents and grandchildren can impact
depressive symptoms. Baker L. A. (2008) found that giving caregiving
to both parents and grandchildren leads to worse depressive symptoms
in foreign countries. Baker, L. A. (2008) found that grandparents who

have been raising grandchildren for more extended periods seem to
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benefit from their participation in multiple roles.

2.6.2 Studies in China

Elder caregiving is associated with depressive symptoms (Yihan
Wang, 2019). Yihan Wang (2019) indicated that caregiving duration was
negatively associated with caregivers’ depressive symptoms. However,
care intensity was not significantly associated with caregivers’
depressive symptoms in China (Yihan Wang, 2019).

Being a grandparent was a predictive factor related to better well-
being for men but not for women in China (Chen J et al., 2010). Factors,
including caregiver's age, income, location, care recipient's gender, age,
total caregiving time, family support, and knowledge of tasks, were
significantly associated with caregivers' depressive symptoms (Wang et
al., 2010; Ku, L. J. et al., 2013). Long care duration was related to fewer
caregiver depressive symptoms in China (Yihan Wang, 2019). High care
intensity was related to worse depressive symptoms in China (Yihan
Wang, 2019). The relationships were based on various household
characteristics, including a sizable number of household generations and
a tremendous amount of childcare involvement of co-residential and
non-residential grandparents (Chen F et al., 2011).

Previous studies indicated that caregivers who provided caregiving to
parents and grandchildren reported fewer depressive symptoms than
non-caregivers in China (Ku LJ., 2013; Xu H., 2019). Xu H (2019)

focused on the population aged 45 or above in 2011 and 2013 CHARLS
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data and found that rural grandmothers reported worse depression,
followed by urban grandmother, rural grandfather, and urban
grandfather. Using the data of CHARS 2011 and 2013, Liu H (2017)
found that compared to others, seniors who provided continuing
caregiving to grandchildren and those who gave up parental caregiving
reported fewer depressive symptoms. Long-term multi-generational
caregivers were more likely to report fewer depressive symptoms (Ku,
L. J. etal., 2013).
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2.7 Literature review conclusion

Firstly, previous studies have shown that factors associated with
caregiving  rovision include individual  socio-demographic
characteristics, family structures, and social participation status.

Secondly, it confirmed that family caregivers' caregiving has a
significant relationship with depressive symptoms and self-rated health.
Previous studies have shown that the factors associated with the health
of caregivers include: socio-demographic characteristics, individual
health, family structure, social participation status, family caregiving
provision. We can see that caring for grandchildren and health (including
self-rated health and depressive symptoms) is mixed. In contrast, the
relationship between eldercare and health is negative. Besides this, the
relationship between caregiving provision and health is also varied.

However, there is a lack of integration between the caregiving
provision model and informal caregivers' effects on the health-related
outcomes model. Xu, H (2019) researched the relationship between
health and caregiving provision in China. Xu H (2019) studied the
population of a four-generation family whose parents and grandchildren
are alive and whose grandchildren are under the age of 16. However,
this does not mean that the household generation in the research
population is a multi-generational family. The family may not live
together. However, those who only had a live parent or grandchild under
16 years old were not included in the research population in Xu H

(2019)'s study. The relationship between these kinds of caregivers and
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health is neglected. Besides this, care intensity and duration are
Important factors affecting a caregiver's health. Therefore, this study
will expand the research population, including people with living
parents or grandchildren under 16 years old. Yihan Wang (2019)
researched the relationship between family caregiving provision and
health. Nevertheless, Yihan Wang (2019) distinguished the care type
between parent care and grandchild care, neglecting the caregivers who
provided caregiving to both parents and grandchildren.

Therefore, this study did not choose the research population based on
whether the respondents have living parents or grandchildren or not.
This study used their care status to select and differentiate whether they
care or not and whom they care for. This study will explore the
relationship between family caregiving provision and health among
middle-aged and older adults in China. Besides this, this study will also

explore the factors associated with caregiving provision.
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Chapter 3. Method

3.1 Conceptual framework

A conceptual framework was developed based on Igel (2011) and
Schmidt A. E's model (2016) on factors associated with family care, Cho
E's model (2007) on the relationship between family caregiving
provision and health model, and previous studies on caregiving. This
framework identifies three main sets of factors associated with family
caregiving provision: individual characteristics, family structures, and
social participation. Family caregiving provision includes caregiving
type, caregiving intensity, and caregiving duration.

The details of the conceptual framework are shown in Figure 1.

Caregiving provision
Individual characteristics _Care type

-Socio-demographic status
-Health status

-Care intensity

-Care duration

Family structures
-Household composition
-Child number

Health outcome
-self-rated health
-Depression

Social activity participation
-Saocial activity

Figure 1 The conceptual framework of the study based on the theoretical
models on family caregiving
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3.2 Study data

This study conducted a secondary analysis on the China Health and
Retirement Longitudinal Study (CHARLS) wave 4 data and was
approved for deliberation exemption by the Institutional Review Board
(IRB) of Seoul National University (No.E2011/003-006). The CHARLS
data is a national longitudinal study of adults over 45 years of age in
China. The CHARLS data cover 29 provinces and 150 counties,
including 19,816 in 2018. The CHARLS aims to examine the primary
health and economic adjustments of China’s rapidly aging population.
The CHARLS coordinated by including Peking University, the National
Natural Science Foundation of China, the Behavioral and Social
Research Division of the National Institute on Ageing, and the World
Bank. The CHARLS had four waves: Wave 1 in 2011, Wave 2 in 2013,
Wave 3 in 2015, and Wave4 in 2018.

Based on the previous studies (Liu H, 2017; Xu H, 2019; Yihan Wang,
2019), we made the sample inclusion criteria. Sample inclusion criteria
must be:

1) Respondents aged over 45.

2) Respondents answered questions about family caregiving (parent
caregiving and grandchildren caregiving), care duration of care, and care
intensity.

3) The selected respondents, according to the above two standards,
respondents should also answer questions about demographic status

(education, gender, income, children status, marital status, etc.), family
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information (children status, household status, Etc.), and health (ADL,
IADL, depressive symptoms, self-rated health).

Following the above criteria, this study selects 15511 of the study
population number in wave4, including non-caregivers(8670),
caregivers that provided caregiving to parents only (934), grandchildren

only (5,352), and both (585).
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3.3 Measurements

Variables are selected and measured by referring to previous studies,

and the details are showed in tablel.

3.3.1 Independent variable: General characteristics

Individual characteristics include socio-demographic characteristics
and health status. Moreover, socio-demographic characteristics include
age, gender, income, location status, education status, employed status.
Age referred to participants' chronological age. Gender is grouped into
female and male. Income refers to the Chinese fifth-class criteria of 2018
into the low-income team, the middle and high-income team by the
national bureau of China's statistics. Income is represented by two
categories: less than $3,636 and above. The hukou policy represented
location status in the urban region and rural region. Education is grouped
into two categories from less than primary school education and more
than middle school education. Employed status was represented by
employed and unemployed.

Health includes physical health and chronic disease status. Physical
status is represented in ADL and IADL. The Katz ADL and the Lawton
IADL were used to evaluating the self-reported functional disability.
ADL refer to daily self-care tasks, including taking a bath, eating, getting
in and out of bed, dressing, using the toilet, and maintaining continence
of urine and feces. Meanwhile, the abilities such as doing housework,

cooking, taking medicine, shopping, and taking care of finances required
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for living independently in the community, are used to assess the IADL.
The questionnaire of CHARLS asked the respondents whether they have
any difficulty in doing each of the following activities: (a) dressing, (b)
bathing, (c) eating, (d) getting into or out of bed, (e) using the toilet, and
(F) controlling urination and defecation for BADL. They were also asked
about the level of difficulty when (a) doing household chores, (b)
preparing hot meals, (c) shopping for groceries, (d) taking the right
portion of medication on time, and (e) managing money for IADL. Each
answer in CHARLS was divided into four responses as follows: (1) No,
I do not have any difficulty, (2) | have difficulty but still can do it, (3)
Yes, | have difficulty and need help, and (4) | cannot do it. For both
BADL and IADL, the respondents' responses were scored as: | do not
have any difficulty=0, and | have difficulty but can still do it =0; | have
difficulty and need help=1, I cannot do it=1. The respondents who
completed all items without any help were classified as ADL- or IADL-
independent. In contrast, participants who reported needing any help in
any items were classified as having ADL or IADL disability. Chronic
disease was classified into having no chronic disease and having one or
more chronic disease.

Family structure variables include household composition and
number of children. The household composition was classified as one-
generation, two-generation, and multi-generation. One-generation
household means the caregivers live alone or live only with a spouse. A
two-generation family means that besides the spouse, the caregivers live

with parents, children, or grandchildren. A multi-generation family
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means that besides the spouse, the caregivers live with parents, children,
and grandchildren besides the spouse, which means the family of
caregivers includes three generations or more. Number of children is
represented by no child or only-one child and two or more children.
Social participation status includes social activity numbers. Social
activity number was grouped into no social activity and having social

activity.
3.3.2 Independent variable: Care-related characteristics

Family caregiving provision includes care type, care intensity, care
duration, Etc.

Care type was respondents' self-reported family caregiving provision
the last year, which consists of four categories: (1) non-caregivers; (2)
parent caregiving only; (3) grandchild caregiving only; (4) both.

Care intensity was classified into three groups by care type: the
intensity of caregivers who provided caregiving to parents only; the
intensity of caregivers who provided caregiving to grandchildren only;
and the intensity of caregivers who provided caregiving to parents and
grandchildren. The care intensity of caregivers who care for parents was
assessed by the question: How many hours per week did you spend
taking care of an older parent last year? The intensity was measured by
the average hours per week of caring for a father, mother, father-in-law,
or mother-in-law. If the respondent provided caregiving to more than

one parent, the hours were summed up. The care intensity of caregivers
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who care for grandchild was assessed by the question: How many hours
per week did you spend taking care of grandchildren last year? The
intensity was measured by the average hours per week of caring for
grandchild. If the respondent provided caregiving to more than one
grandchild, the hours were summed up. The grandchild and parent care
status assessed caregivers who provided caregiving to parents and
grandchildren. Suppose the respondents take care of their grandchild and
parents simultaneously. In that case, we will define them as caregivers
who provided caregiving to parents and grandchildren. The care hours
of parent care and grandchild care were summed up as their care
intensity. The log transformation was adapted to improve the normality
of intensity (Yihan Wang, 2019).

Care duration was also classified into three groups by care type: the
duration of caregivers who provided caregiving to parents only; the
duration of caregivers who provided caregiving to grandchildren only;
and the duration of caregivers who provided caregiving to parents and
grandchildren. The care duration of caregivers who care for parents was
assessed by the question: How many weeks per year did you spend
taking care of an older parent last year? The duration was measured by
the average weeks per year of caring for a father, mother, father-in-law,
or mother-in-law. If the respondent provided caregiving to more than
one parent, the weeks were summed up. The care duration of caregivers
who care for grandchild caregivers was assessed by the question: How
many weeks per year did you spend taking care of a grandchild last year?

The duration was measured by the average weeks per year of caring for
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the grandchild. If the respondent provided caregiving to more than one
grandchild, the weeks were summed up. The grandchild and parent care
status assessed caregivers who provided caregiving to parents and
grandchildren. Suppose the respondents take care of their grandchild and
parents simultaneously. In that case, we will define them as caregivers
who provided caregiving to parents and grandchildren. The care weeks
of parent care and grandchild care were summed up as care duration of
caregivers who provided caregiving to parents and grandchildren. The
log transformation was adapted to improve its normality (Yihan Wang,
2019).

3.3.3 Dependent variable

Self-Rated health was measured using a 1~5 ordinal scale based on
the following question in the CHARLS questionnaire: would you say
your health is very good, good, fair, poor, or very poor? ". SRH has been
consistently documented to be a valid measure of health and a robust
indicator of morbidity and survival of the elderly (Ferraro KF., 1980;
Idler EL, 1990; Hays JC et al., 1996; ldler EL, 1997). Therefore it is
appropriate to use it as a dependent variable.

Depressive symptoms were assessed using the 10-item version of the
Center for Epidemiological Studies Depression Scale (CES-D-10)
(Anderson EM et al., 1994), which has been used to measure depressive
symptoms accurately (Anderson EM et al., 1994). The Chinese version

of this scale has good reliability and validity among the elderly
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population in China, and Cronbach's alpha was 0,813(Huang Q et al.,
2015). It is believed that CES-D-10 can effectively measure the
depression level of the elderly in the CHARLS data. The result of factor
analysis on the scale's structural validity shows that the 10-item CES-D
scale can be divided into a negative and positive two-factor structure.
The correlation coefficient between the two factors is 0.56. The
depression score is calculated according to the standard: the four levels
are counted as 0, 1, 2, and 3 points in turn, of which the two positive
emotion options are reverse scores, namely 3, 2, 1, 0 points. Thus, the
total score of the CES-D-10 ranges from 0 to 30, with a lower score
indicating a lower depressive symptoms level. A cutoff score > of 10 was
used to identify the respondents who had significant depressive

symptoms.
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Table 1 Study variables
Variable

Independent Variable: General characteristics

Socio-demographic
characteristics

Individual

characteristics

Health status

Family structures

Social participation status

Age

Gender

Location status

Education status

Individual income

Employment

ADL

IADL

Having chronic

disease

Household

composition
children number

Forms of social

participation

Independent Variable: Care-related characteristics

Family caregiving provision

Care type

Care intensity
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Measurement

0: 45-54

1: 55-64

2:65-74

3: 75+

1: Male 2: Female

1:Rural  region  2:Urban
region

0: less than primary school
education

1: middle school education

0: less than  $3,636
1: >=$3,636

0:No 1:Yes

0: ADL O 1: ADL 1-6

0: IADL 0 1: IADL 1-5

0: No 1:Yes

0: One-generation

1: Two-generation

2: Multi-generation
0:<=11:>1

0: No social participation

1: one kind of social

participation or above

0: Non-caregivers

1: Caring for parents only

2: Caring for grandchildren
only

3: Both

Care intensity:>=1 hour per
week

0: 1-20 hours per week



Dependent variable

Self-Rated Health

Depressive symptoms

36

Care duration

1: >20 hours per week

Care duration:>= 1 week per
year

0: 1-20 weeks per year

1: >20 weeks per year

Self-rated health scale: 1-5

0: Not goof(Fair/Poor/very
poor)

1:Good(Good/Very good)
Depressive symptoms score:
0-30

0: Not Depressed(CES-D 0-
10)

1: Depressed(CES-D 10-30)



3.4 Statistical methods

This study is a cross-sectional study. For the analysis method, this
study first carried out univariate analyses and reported caregivers’
general characteristics (including individual characteristics, family
structures, and social participation status), caregiving provision
(intensity, duration), and health. And then, this study conducted a chi-
square and T-test to compare the general characteristics, caregiving
provision, and health between non-care group and all care group overall.
Then this study conducted a chi-square, ANOVA analysis, Tukey HSD-
test to compare the differences between non-care group and three-care
group in general characteristics, caregiving provision, and health overall.
This study will then carry out bivariate analysis and multivariate
analysis to explore the factors associated with caregivers' caregiving
provision (intensity, duration), and the relationship between family
caregiving provision and health. Lastly, this study would use the R
version 4.0.2 as the statistical analysis program. Moreover, the
significance level was considered to be statistically significant if the p-

value was less than 0.05.
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Chapter 4. Results

4.1 Sample characteristics

4.1.1 Descriptive statistics of the sample

Table 2 shows the descriptive comparisons between non-caregivers
and all caregivers classified by whether they provided care for their
grandchildren or parents. The non-caregiving group was the reference
group.

The characteristics of the 8640 non-caregivers are as follows. The
average age of them was 62.27. Slightly less than half (48.56%) were
female. The average annual income was $2,091. 77.09% of them lived
in rural areas. The majority (65.76%) of them had an education level of
middle school and above. Over half of them (67.29%) were currently
working. The population's functional status was relatively good, with
94.21% of the population ADL functionally independent and 86.18% of
the population IADL functionally independent. However, over half
(79.35%) of the population having at least one chronic disease. 64.09%
of the population lived in a one-generation family. Furthermore, the
average number of children in the population was 2.78. Over half
(81.45%) of the population had two children or more. Over half (53.54%)
of the population had social activity.

The characteristics of the 6871 caregivers are as follows. They were

younger (59.20 years old) than non-caregivers. They were more likely
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(54.53%) to be female than non-caregivers. Their average annual
income was $1,734, which was lower than non-caregivers. 77.88% of
them live in rural areas, which was slightly higher than non-caregivers.
69.09% of them attended more than middle school education, which was
higher than non-caregivers. 67.33% of them were employed. They were
highly independent than non-caregivers, with 96.45% of them ADL
functionally independent and 89.06% of them IADL functionally
independent. Their health was better than non-caregivers, with 78.62%
of the caregivers having at least one chronic disease. 42.40% of them
lived in one-generation families, which was lower than non-caregivers.
Their average children's number (2.48) was lower than non-caregivers.
80.93% of them had two or more adult children. They were more active

than non-caregivers, with 41.13% of them did not have social activity.
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Table 2 Descriptive comparisons between non-caregiving group and all caregiving group

(n=15511)
Non-caregiving All caregiving
n=8640 n=6871 X?ort
n(%o) n(%)

Age(years)
Mean+SD 62.27 (£10.32) 59.20+7.53  t=21.42***
45-54 2260(26.16)  1766(25.70) X2=558.81***
55-64 2394(27.71)  2979(43.36)
65-74 2506(29.00)  1561(22.72)
75+ 1480(17.13)  565(8.22)

Gender
Male 4444(51.44)  3124(45.47) X?=54.33***
Female 4196(48.56)  3747(54.53)

Income($)
Mean+SD 2091+4039  1,734+3099  t=6.23***
< $3,636 6664(77.13)  5506(80.13) X2=20.26***
>=$3,636 1976(22.87)  1365(19.87)

Location
Rural 6661(77.13) 5351(77.88) X?=1.30
Urban 1979(22.87)  1520(22.12)

Education
Less than primary school 2958(34.24)  2124(30.91) X?=19.04***
Middle school and above 5682(65.76)  4747(69.09)

Employment
No 2826(32.71)  2245(32.67) X2=0.00
Yes 5814(67.29) 4626(67.33)

ADL
No ADL disability 8140(94.21)  6627(96.45) X?=41.41***
ADL disability 500(5.79) 244(3.55)

IADL
No IADL disability 7446(86.18)  6119(89.06) X?=28.57***
IADL disability 1194(13.82)  752(10.94)

Having chronic disease
No 1784(20.65)  1469(21.38) X?=1.20
Yes 6856(79.35)  5402(78.62)

Household composition
One-generation 5537(64.09)  2913(42.40) X?2=939.44***
Two-generation 2232(25.83)  2175(31.65)
Multi-generation 871(10.08)  1783(25.95)
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Child Number
Mean+SD
<=1
>=2+

Activity
No social activity
Have social activity

2.78 1.60
1603(18.55)
7037(81.45)

4014(46.46)
4626(53.54)

2.48+1.32  t=13.06%**
1310(19.07)  X2=0.63
5561(80.93)

2826(41.13) X?=43.87***
4045(58.87)

Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.1.2 Family caregiving provision and health of the sample

Table3 shows the family caregiving provision and health comparisons
between non-caregiving group and all caregiving group.

The average self-rated health score of non-caregivers was 2.93. Over
half of them (74.12%) had poor self-rated health. The average score of
depression was 8.58. 37.22% were depressed.

The average intensity of all caregivers was 60.96 hours per week.
76.98% of all caregivers provided care for 20 hours and above per week.
The average care duration of all caregivers was 45.54 weeks per year.
79.04% of the caregivers were providing care on the 20 weeks and above
per week. The average self-rated health score of all caregivers was 2.90.
Over half (74.36%) of all caregivers have poor self-rated health. The
average score of depression among all caregivers was 8.27, which was

lower than non-caregivers. 36.24% of all caregivers were depressed.
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Table 3 Family caregiving provision and health comparisons between non-caregiving group

and all caregiving group (n=15511)

Non-caregiving All caregiving

Nn=8640 n=6871 X%ort
n(%) n(%)
Care intensity(hours)
Mean+SD 60.96+53.37
0 8640(100.00)
1-20 h 1582(23.02)
>20 h 5289(76.98)
Care duration(weeks)
Mean+SD 45.54+30.03
0 8640(100.00)
1-20 weeks 1440 (21.96)
>20 weeks 5431 (79.04)
Self-rated health
Mean + SD 2.93+1.04 2.90+1.00 t=1.61
1 1118(12.94)  869(12.65) X2=14.81***
2 1118(12.94) 893(13.00)
3 4208(48.70)  3502(50.97)
4 1665(19.27)  1264(18.40)
5 531(6.15) 343(4.99)
Self-rated health
Not good (3-5) 6404(74.12)  5109(74.36)  X?=0.10
Good (1-2) 2236(25.88)  1762(25.64)
Depression (CES-D10)
Meanz SD 8.58 +6.63 8.27+6.31  t=2.91***
Depressed (>=10) 3216(37.22)  2490(36.24)  X?=1.55
Undepressed (<10) 5424(62.78)  4381(63.76)

Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.2 Sample characteristics by care type

4.2.1 Descriptive statistics of the sample by care type

Table 4 shows the descriptive comparisons among non-caregiving
group and three-care type groups.

The descriptive statistics of caregivers who provided caregiving to
parents only are as follows. They were relatively younger (53.51) than
non-caregivers. Over half (51.28%) of them were male. Their average
annual income ($3,037) was somewhat higher than non-caregivers.
They were more likely to be urban residents (29.76%) than non-
caregivers. They were higher educated than non-caregivers, with 79.87%
of them attended middle school education and above. They were more
likely to be employed (83.73%) than non-caregivers. They were highly
independent than non-caregivers, with 98.50% of them ADL
functionally independent and 94.86% of them IADL functionally
independent. They were less likely to have chronic disease than non-
caregivers, with 69.38% of them had at least one chronic disease. They
were more likely to live in two-generation families, with 48.07% of
them lived in two-generation families. Their average children's number
(1.94) was slightly lower than non-caregivers. They were more active
than non-caregivers, with over half (69.16%) having social activity.

The descriptive statistics of caregivers who provided caregiving to
grandchildren only are as follows. They were younger (60.48 years old)

than non-caregivers. They were more likely to be female (54.99%) than
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non-caregivers. Their average annual income ($1,510) was lower than
non-caregivers. They were more likely to be rural residents (79.19%)
than non-caregivers. Their education levels (66.70% attended middle
school education and above) were higher than non-caregivers. They
were more likely to be unemployed (33.30%) than non-caregivers. They
were highly independent than non-caregivers, with 96.06% of them
ADL functionally independent and 87.87% of them IADL functionally
independent. Their health was slightly worse than non-caregivers, with
80.40% of the caregivers having at least one chronic disease. 42.60% of
them lived in one-generation families, which was lower than non-
caregivers. Their average children's number (2.60) was higher than non-
caregivers. 43.87% of them did not have social activity. They were less
active than non-caregivers.

The descriptive statistics for caregivers who provided caregiving to
both parents and grandchildren are as follows. They were younger
(56.52 years old) than non-caregivers. They were more likely to be
female (59.66%) than non-caregivers. Their annual income was $1702,
which was lower than non-caregivers. They were more likely to be rural
residents (78.12%) than non-caregivers. Their education levels (73.68%
attended middle school education and above) were higher than non-
caregivers. They were more likely to be employed (71.62%) than non-
caregivers. They were highly independent than non-caregivers, with
96.75% of them ADL functionally independent and 90.6% of them
IADL functionally independent. 77.09% of them had at least one chronic

disease. They were more likely to live in a two-generation family
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(35.04%) than non-caregivers. Their average children's number (2.24)
was less than non-caregivers. 32.48% of them did not have social

activity, and they were more active than non-caregivers.
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Table 4 Descriptive comparisons between non-caregiving group and three-care type groups (n=15511; 0: Non-caregiving, 1: Parent caregiving only,

2: Grandchild caregiving only, 3: Both)

Non Parent caregiving Grandchild Caregiving Both X% or Scheffe
caregiving only only (n=585) F
n (%) n (%) n (%) n (%)
Age(years)
Mean+SD 62.27 £10.32 53.51 +6.47 60.48 £7.32 56.52 £5.91 F=323.90*** 1<3<2<0
45-54 2260(26.16) 556(59.53) 1017(19.00) 193(32.99) X2°1326.80***
55-64 2394(27.71) 242(25.91) 2451(45.80) 286(48.89
65-74 2506(29.00) 67(7.17) 1434(26.79) 60(10.26)
75+ 1480(17.13) 69(7.39) 450(8.41) 46(7.86)
Gender
Male 4444(51.44) 479(51.28) 2409(45.01) 236(40.34)  X¥73.82%**
Female 4196(48.56) 455(48.72) 2943(54.99) 349(59.66)
Income($)
Mean+SD 2091 +4039 3,037 4536 1,510 £2,722 1,702 F=59.07*** 2<3<<0<1
< $3,636 6664(77.13) 619(66.27) 4409(82.38) 478(81.71)  X¥143.45%**
>=$3,636 1976(22.87) 315(33.73) 943(17.62) 107(18.29)
Location
Rural 6661(77.13) 656(70.24) 4238(79.19) 457(78.12)  X*37.83***
Urban 1979(22.87) 278(29.76) 1114(20.81) 128(21.88)
Education
Less than primary school ~ 2958(34.24) 188(20.13) 1782(33.30) 154(26.32)  X*87.89***
Middle school and above  5682(65.76) 746(79.87) 3570(66.70) 431(73.68)

Employment

47



No
Yes
ADL
No ADL disability
ADL disability
IADL
No IADL disability
IADL disability

Having chronic disease
No
Yes
Household composition
One generation
Two generation
Multi generation
Child Number
Mean+SD
<=1
>=2+
Activity
No social activity
Have social activity

2826(32.71)
5814(67.29)

8140(94.21)
500(5.79)

7446(86.18)
1194(13.82)

1784(20.65)
6856(79.35)

5537(64.09)
2232(25.83)
871(10.08)

2.78 +1.60
1603(18.55)
7037(81.45)

4014(46.46)
4626(53.54)

152(16.27)
782(83.73)

920(98.50)
14(1.50)

886(94.86)
48(5.14)

286(30.62)
648(69.38)

415(44.43)
449(48.07)
70(7.50)

1.94+1.11
329(35.22)
605(64.78)

288(30.84)
646(69.16)

1927(36.01)
3425(63.99)

5141(96.06)
211(3.94)

4703(87.87)
649(12.13)

1049(19.60)
4303(80.40)

2280(42.60)
1521(28.42)
1551(28.98)

2.60 +1.35
863(16.12)
4489(83.88)

2348(43.87)
3004(56.13)

166(28.38)
419(71.62)

566(96.75)
19(3.25)

530(90.60)
55(9.40)

134(22.91)
451(77.09)

218(37.26)
205(35.04)
162(27.69)

2.24 +1.02
118(20.17)
467(79.83)

190(32.48)
395(67.52)

X?7146.06***

X252, 43%**

X%765.60***

X2760.41%**

X?°1269.40***

F=113.00***
X?°191.36***

X27118.32%**

1<3<2<0

Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.00



4.2.2 Caregiving provision and health of the sample by care type

Table 5 shows the caregiving provision and health between non-
caregiving group and three-care type groups.

The caregiving provision and health for caregivers who provided
caregiving to parents only are as follows. Their average intensity was
30.68 hours per week. 51.18% of them provided care for less than 20
hours per week. Their average duration was 29.33 weeks per year. 59.31%
of them provided care for more than 20 weeks per year. Their average
self-rated health score (2.74) was lower than non-caregivers. They were
less likely to have poor self-rated health (69.16%) than non-caregivers.
Their average depression score (7.21) was lower than non-caregivers.
They were less likely to be depressed (29.87%) than non-caregivers.

The caregiving provision and health for caregivers who provided
caregiving to grandchildren only are as follows. Their average intensity
was 62.67 hours per week, which was higher than caregivers who only
care for parents. Over half of them (80.36%) provided care for more than
20 hours per week, which was higher than caregivers who only care for
parents. Their average duration was 45.48 weeks per year, which was
higher than caregivers who only care for parents. Over half of them
(81.37%) provided care for more than 20 weeks per year, which was
higher than caregivers who only care for parents. Their average self-
rated health score was 2.9. 75.41% of them had not good self-rated

health. Their average depression score was 8.47. 37.56% of them were
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depressed.

The caregiving provision and health for caregivers who provided
caregiving to parents and grandchildren are as follows. Their average
intensity was 93.60 hours per week, which was higher than caregivers
who only provided caregiving to parents. 90.94% of them provided care
for more than twenty hours, which was higher than caregivers who only
provided caregiving to parents. Their average duration of caregivers was
71.94 weeks per year, which was higher than caregivers who only
provided caregiving to parents. 89.23% of them provided care for more
than 20 weeks per year, which was higher than caregivers who only
provided caregiving to parents. Their average self-rated health score
(2.83) was lower than non-caregivers. 72.99% had poor self-rated health.
Their average depressive symptoms score was 8.10. 34.36% of them

were depressed.
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Table 5 Descriptive comparisons between non-caregiving group and three-care type groups (n=15511; 0: Non-caregiving, 1: Parent caregiving only,
2: Grandchild caregiving only, 3: Both)

Non caregiving Parent caregiving only Grandchild Caregiving only ~ Both X?or  Scheffe
(n=8670) (n=934) (n=5352) (n=585) F
n (%) n (%) n (%) n (%)
Care intensity(hours)
Mean+SD 30.68 +38.68 62.67 £51.45 93.60 +65.65 F=91.63*** 1<2<3
0 8640(100.00)
1-20 h 478(51.18) 1051(19.64) 53(9.06) X?°516.71***
>20 h 456(48.82) 4301(80.36) 532(90.94)
Care duration(weeks)

Mean+SD 29.33 +26.29 45.48 +27.56 71.97+37.81 F=120.29*** 1<2<3
0 8640(100.00)
1-20 weeks 380(40.69) 997(18.63) 63(10.77) X%273.61***
>20 weeks 554(59.31) 4355(81.37) 522(89.23)
Self-rated health
Mean = SD 2.93 +£1.04 2.74 +0.98 2.94 £1.01 2.83+0.95 F=11.99*** 1<0,2
1 1118(12.94) 142(15.20) 654(12.22) 73(12.48) X2758.73***
2 1118(12.94) 146(15.63) 662(12.37) 85(14.53)
3 4208(48.70) 491(52.57) 2697(50.39) 314(53.68)
4 1665(19.27) 125(13.38) 1044(19.51) 95(16.24)
5 531(6.15) 30(3.21) 295(5.51) 18(3.08)
Not good (3-5) 6404(74.12) 646(69.16) 4036(75.41) 427(72.99) X¥16.95***
Good (1-2) 2236(25.88) 288(30.84) 1316(24.6) 158(27.01)
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Depression (CES-D10)

Meanz SD 8.58 £6.63 7.2145.77
Depressed (>=10) 3216(37.22) 279(29.87)
Undepressed (<10) 5424(62.78) 655(70.13)

8.47+6.36
2010(37.56)
3342(62.44)

8.10+6.45 F=12.98*** 1<0,2,3

201(34.36) X2°22.76%**
384(65.64)

Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.00
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4.3 Factors associated with care intensity

4.3.1 Bivariate analysis of the factors associated with care intensity

Table6 shows results on factors associated with care intensity,
stratified by care type.

Table6 presents the factors associated with care intensity: age, gender,
income, location, education, employment, ADL, IADL, chronic disease,
household composition, child number, activity, and care type for all
caregivers. For caregivers, female, lower-income, unemployed, more
complex household composition, and more children were significantly
associated with a higher care intensity (p<.001). Younger age was
significantly associated with more care intensity when caregivers are
less than 74 (p<.001). Grandchild caregiving only was significantly
associated with higher care intensity (p<.001). Providing caregiving to
parents and grandchild was significantly associated with more care
intensity (p<.001).

For caregivers who provided caregiving to parent only, rural hukou
and lower-income were significantly associated with higher care
intensity (p<.01). ADL disability, IADL disability, and no social activity
were significantly associated with higher care intensity (p<.05). For
caregivers who provided caregiving to parents only, a more complex
household composition was significantly associated with higher care
intensity (p<.01). Unemployed caregivers were more likely to provide

higher care intensity (p<.05).
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For caregivers who provided caregiving to grandchildren only, female,
lower-income, unemployed, simpler household composition, and more
children were significantly associated with higher care intensity
(p<.001). Besides this, caregivers aged 55 to 64 were more likely to
provide higher care intensity than other age group caregivers (p<.001).
Rural caregivers were more likely to provide higher care intensity than
urban caregivers (p<.05).

For caregivers who provided caregiving to parents and grandchildren,
the two-generation family was significantly associated with more care
intensity (p<.001). Having a chronic disease or more and no social
activity were significantly associated with higher care intensity (<.01).
Female and more children were significantly associated with higher care

intensity (p<.05).
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Table 6 Bivariate analysis of the factors associated with care intensity

All caregiving  Parent caregiving only Grandparent caregivingonly  Both

B SE B SE B SE B SE

Age

45-54(ref)

55-64 0.39*** 0.04 0.15 0.11 0.15%** 0.04 0.08 0.34
65-74 0.24*** 0.04 0.28 0.18 -0.04 0.05 0.003 0.98
75+ 0.25*** (.06 0.06 0.18 0.05 0.06 0.06 0.69
Gender

Male(ref)

Female 0.19*** 0.03 -0.08 0.09 0.18*** 0.03 0.16* 0.03
Income

< $3,636(ref)

>=$3,636 -0.29*** 0.04 -0.06 0.10 -0.19%** 0.04 -0.11  0.24
Location

Rural (ref)

Urban -0.11** 0.04 0.12 0.10 -0.09* 0.04 0.003 0.98
Education

Less than primary school (ref)

Middle school and above -0.10**  0.03 -0.01 0.12 -0.03 0.03 -0.02 0.82
Employment

No(ref)

Yes -0.23*** 0.03 -0.30* 0.12 -0.11*** 0.03 -0.11  0.17
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No (ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

0.16*

0.10*

0.14***

0.17***
0.29***

0.28***

-0.06*

1.11%**
1.64%**

0.08

0.05

0.04

0.03
0.04

0.04

0.03

0.04
0.06

-0.22

0.06

0.11

0.41**
0.54***

-0.03

0.09

0.38

0.21

0.10

0.09
0.18

0.10

0.10

0.09

0.02

0.03

O. 18***
O. 14***

0.16***

-0.007

0.08

0.05

0.04

0.04
0.04

0.04

0.03

0.17

-0.05

0.24**

0.29%**
0.17*

0.23*

-0.22**

0.42

0.70

0.01

0.00
0.07

0.01

0.01
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Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.3.2 Multivariate analysis of the factors associated with care

intensity

Table7 shows results on factors associated with care duration,
stratified by care type.

Table7 presents the factors associated with care intensity: age, gender,
income, employment, household composition, child number, and care
type for all caregivers. For caregivers in the 55-64 age group (p=0.15,
p<.001), female (p=0.10, p<.001), a two-generation family (f=0.23,
p<.001), more children (p=0.10, p<.01), caregivers who provided
caregiving to grandchildren only (p=1.02, p<.001), and caregivers who
provided caregiving to parents and grandchildren (B=1.53, p<.001) were
significantly associated with higher care intensity. For all caregivers,
high income (p=-0.12, p<.01) and employment ($=-0.15, p<.001) were
significantly associated with lower care intensity.

For caregivers who provided caregiving to parents only, unemployed
(B=-0.27, p<.05) was significantly associated with higher care intensity
from the care type grouping results. A multi-generation family (f=0.54,
p<.01) was significantly associated with higher care intensity.

For caregivers who provided caregiving to grandchildren only, 55-64
age (B=0.15, p<.001), female (p=0.13, p<.001), and a two-generation
family (B=0.17, p<.05) were significantly associated with more care
intensity.

For caregivers who provided caregiving to grandchildren only, high-

58



income (p=-0.12, p<.05), employed (p=--0.14, p<.05), and social
activity (p=-0.24, p<.001) were significantly associated with less care
intensity. Female (f=0.20, p<.05), chronic disease (=0.25, p<.01), two-
generation families (f=0.30, p<.001), and more children (f=0.23, p<.05)

were significantly associated with more care intensity.
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Table 7 Multivariate analysis of the factors associated with care intensity

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 0.15*** 0.04 0.20* 0.11 0.15%** 0.04 0.07  0.08
65-74 -0.02  0.06 0.34* 0.19 -0.04 0.05 -0.02 0.13
75+ 0.05 0.03 0.06 0.18 0.05 0.06 -0.05 0.14
Gender
Male(ref)
Female 0.10*** 0.04 -0.10 0.10 0.13%** 0.03 0.20* 0.08
Income
< $3,636(ref)
>=$3,636 -0.12**  0.04 -0.10 0.11 -0.12* 0.05 -0.06 0.11
Location
Rural (ref)
Urban -0.001 0.04 0.07 0.12 -0.03 0.05 007 011
Education
Less than primary school (ref)
Middle school and above 0.02 0.03 -0.05 0.12 0.03 0.03 0.10 0.09
Employment
No(ref)
Yes -0.15*** 0.03 -0.27* 0.13 -0.14%** 0.03 -0.10 0.09
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No(ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

0.06

-0.05

0.06*

0.23%**
0.17%**

0.10**

0.01

1.02%**
1.53***

0.08

0.05

0.03

0.03
0.03

0.04

0.03

0.04
0.06

-0.43

0.10

0.06

0.47%**
0.54**

-0.08

0.07

0.40

0.22

0.10

0.10
0.18

0.11

0.10

0.08

-0.05

0.03

0.17***
0.13***

0.15%**

0.02

0.08

0.05

0.04

0.04
0.04

0.04

0.03

0.20

-0.17

0.25**

0.30***
0.17*

0.23*

-0.24%%

0.22

0.14

0.09

0.09
0.09

0.10

0.08
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Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.4 Factors associated with care duration

4.4.1 Bivariate analysis of the factors associated with care duration

Table8 presents the factors associated with care duration: age,
gender, income, education, employment, IADL, chronic disease,
household composition, child number, and care type for all caregivers.
For all caregivers, younger age, female, lower-income, lower education
level, unemployed, more generation, more children, care for
grandchildren only, and care for both parents and grandchildren were
significantly associated with longer care duration (p<.001). For all
caregivers, having IADL disabilities and chronic diseases were
significantly associated with longer care duration (p<.01).

For caregivers who provided caregiving to parents only, urban
hukou (p<.001), two-generation family (p<.001), more children (p<.01)
were significantly associated with longer care duration. ADL disability
was significantly associated with shorter care duration (p<.05).

For caregivers who provided caregiving to grandchildren only,
females, lower-income, lower education level, and unemployed, more
generations were significantly associated with longer care duration
(p<.001). A lower education level was significantly associated with
longer care duration (p<.01). Besides this, younger age was significantly
associated with longer care duration (p<.05).

For caregivers who provided caregiving to parents and

grandchildren, More generations (p<.001) were significantly associated
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with longer care duration. Low-income and unemployed were

significantly associated with longer care duration (p<.05).
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Table 8 Bivariate analysis of the factors associated with care duration

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 0.37*** 0.03 0.18 0.11 0.23*** 0.04 0.09 0.08
65-74 0.32*** 0.04 0.26 0.18 0.18*** 0.04 0.06 0.12
75+ 0.24***  0.05 -0.04 0.18 0.15* 0.06 019 0.13
Gender
Male(ref)
Female 0.13*** 0.03 -0.01 0.09 0.12%** 0.03 0.08 0.07
Income
< $3,636(ref)
>=$3,636 -0.20*** 0.03 0.13 0.10 -0.16%** 0.04 -0.20*  0.09
Location
Rural (ref)
Urban 0.02 0.03 0.44%** 0.10 -0.01 0.03 0.11  0.08
Education
Less than primary school (ref)
Middle school and above -0.11***  0.03 0.10 0.11 -0.10** 0.03 -0.03  0.08
Employment
Unemployment(ref)
Employment -0.23***  0.03 -0.08 0.12 -0.16*** 0.03 -0.17*  0.07
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No (ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

0.02

0.12**

0.10**

0.27***
0.46***

0.14%***

-0.04

0.80***
1.36***

0.07

0.04

0.03

0.03
0.03

0.03

0.03

0.04
0.06

-0.79*

0.08

0.11

0.36***
0.23

-0.27**

0.18*

0.38

0.21

0.10

0.10
0.18

0.10

0.10

0.01

0.06

0.03

0.29***
0.36***

0.10**

-0.03

0.07

0.04

0.04

0.03
0.03

0.04

0.03

0.004

-0.01

-0.02

0.38***
0.46***

0.13

-0.07

0.19

0.12

0.08

0.08
0.08

0.08

0.07
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Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.4.2 Multivariate analysis of the factors associated with care

duration

Table9 presents the factors associated with care duration: age, gender,
income, location, employment, household composition, and care type
for all caregivers. For all caregivers in the 55-64 age group ($=0.22,
p<.001), female (f=0.06, p<.001), urban hukou (f=0.10, p<.05), a multi-
generation family ($=0.38, p<.001) have long care duration. Caregivers
with high income (B=-0.13, p<.001), employment (=-0.13, p<.001)
were significantly associated with shorter care duration. Grandchild
caregiving only (B=0.67, p<.001) was significantly associated with
longer care duration. Care for both parents and grandchildren (p=1.23,
p<.001) was significantly associated with longer care duration.

From the care type grouping results, for caregivers who provided
caregiving to parents only, 65-74 age group ($=0.49, p<.01), urban
hukou (B=0.37, p<.01), and two-generation family ($=0.44, p<.001)
were significantly associated with longer care duration. ADL disability
(B=-1.01, p<.05), and more children (p=-0.24, p<.05) were significantly
associated with shorter care duration.

For caregivers who provided caregiving to grandchildren only,
younger age, female (=0.07, p<.05), and more generation families were
significantly associated with longer care duration. High income (B=-
0.14, p<.01) and employment (B=-0.17, p<.001) were significantly

associated with shorter care duration.
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For caregivers who provided caregiving to parents and grandchildren,
high income (p=-0.26, p<.001) and employment (=-0.18, p<.05) were
significantly associated with shorter care duration. Multi-generational
families were significantly associated with higher care duration ((p=0.38,

p<.001).
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Table 9 Multivariate analysis of the factors associated with care duration

All caregiving  Parent caregiving only  Grandchild caregiving only Both
B SE B SE B SE B SE

Age

45-54(ref)

55-64 0.22***  0.03 0.31** 0.11 0.24%** 0.04 0.08 0.07

65-74 0.17*** 0.04 0.49** 0.19 0.18*** 0.04 0.04 0.12

75+ 0.12*  0.05 0.03 0.18 0.14* 0.06 0.11 0.13
Gender

Male(ref)

Female 0.06*  0.03 0.03 0.09 0.07* 0.03 0.05 0.07
Income

< $3,636(ref)

>=$3,636 -0.13***  0.04 -0.02 0.11 -0.14** 0.04 -0.26** 0.10
Location

Rural (ref)

Urban 0.10* 0.04 0.37** 0.12 0.02 0.04 0.15 0.10
Education

Less than primary school (ref)

Middle school and above -0.03 0.03 -0.04 0.12 -0.04 0.03 0.04 0.08
Employment

No (ref)

Yes -0.13***  0.03 0.13 0.13 -0.17%** 0.03 -0.19* 0.08
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ADL
No ADL disability(ref)

ADL disability -0.10 0.07 -1.00* 0.39 -0.05 0.08 -0.06  0.20
IADL

No IADL disability(ref)

IADL disability 0.02 0.04 0.35 0.22 -0.004 0.05 -0.02  0.12
Having chronic disease

No (ref)

Yes 0.02 0.03 0.10 0.10 0.02 0.03 -0.005 0.08
Household composition

One generation(ref)

Two generation 0.34***  0.03 0.44%** 0.10 0.30*** 0.03 0.39***  0.08

Multi generation 0.38***  0.03 0.22 0.18 0.37*** 0.03 0.47*** 0.08
Child number

<=1(ref)

>=2+ -0.01 0.03 -0.24* 0.10 0.06 0.04 0.10 0.09
Activity

No social activity(ref)

Have social activity 0.01 0.03 0.08 0.10 0.01 0.03 -0.06  0.07
Care type

Caregiving to parents only(ref)

Caregiving to grandchildren only ~ 0.66***  0.04

Both 1.23***  0.06
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Note: *p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.5 The relationship between family caregiving provision and self-

rated health

45.1 Bivariate analysis of the relationship between family

caregiving provision and self-rated health

Table10 shows the relationship between family caregiving provision
and health, factors associated with health, stratified by care type.

Tablel0 presents the factors associated with self-rated health: age,
gender, income, location, education, employment, ADL, IADL, chronic
disease, household composition, child number, activity, care type, care
duration, and care intensity for all caregivers. For all caregivers, female,
lower-income, rural hukou, lower-education, unemployed, ADL
disability, IADL disability, chronic disease, more children, no social
activity, and care for grandchildren only were significantly associated
with worse self-rated health (p<.001). Older caregivers who are under
74 have worse self-rated health (p<.001). A multi-generation family was
significantly associated with worse self-rated health (p<.05).

From the care type grouping results, for caregivers who provided
caregiving to parents only, 55-64, lower-income, ADL disability, IADL
disability, and chronic disease were significantly associated with worse
self-rated health (p<.001). Rural hukou and lower education were
significantly associated with worse self-rated health (p<.01). Women

were significantly associated with worse self-rated health (p<.05).
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For caregivers who provided caregiving to grandchildren only, 65-
74, lower-income, rural hukou, lower education level, unemployed,
ADL disability, IADL disability, chronic disease, and more children
were significantly associated with worse self-rated health (p<.001).
Women were significantly associated with worse self-rated health (p<.
01).

For caregivers who provided caregiving to parents and
grandchildren, lower-income, ADL disability, IADL disability, chronic
disease, more children, and no social activity were significantly

associated with worse self-rated health (p<.001).
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Table 10 Bivariate analysis of the relationship between family caregiving provision and self-rated health?

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 0.12*** 0.03 0.28*** 0.08 0.07* 0.04 -0.05  0.09
65-74 0.27*** 0.03 0.17 0.13 0.24*** 0.04 -0.02 0.14
75+ 0.13**  0.05 0.05 0.12 0.13* 0.06 -0.10 0.16
Gender
Male(ref)
Female 0.10*** 0.24 0.14* 0.06 0.08** 0.03 0.13 0.08
Income
< $3,636(ref)
>=$3,636 -0.32*** 0.03 -0.39%*** 0.07 -0.27%** 0.04 -0.44*** 0.10
Location
Rural (ref)
Urban -0.16*** 0.03 -0.21** 0.07 -0.12%** 0.03 -0.25** 0.10
Education
Less than primary school (ref)
Middle school and above -0.21***  0.03 -0.24** 0.08 -0.20*** 0.03 -0.10 0.09
Employment
No (ref)
Yes -0.21*** 0.03 -0.09 0.09 -0.23%** 0.03 0.03 0.09
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ADL
No ADL disability(ref)

ADL disability 1.05***
IADL

No IADL disability(ref)

IADL disability 0.84***
Having chronic disease

No (ref)

Yes 0.75%**

Household composition

One generation(ref)

Two generation -0.01

Multi generation 0.06*
Child number

<=1(ref)

>=2+ 0.15%**
Activity

No social activity(ref)

Have social activity -0.19***
Care type

Caregiving to parents only(ref)

Caregiving to grandchildren only ~ 0.20***

Both 0.09*

0.07

0.04

0.03

0.03
0.03

0.03

0.02

0.04
0.05

0.99***

0.76%**

0.68***

-0.07
0.06

0.13*

-0.13*
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0.26

0.14

0.07

0.07
0.13

0.07

0.07

1.05***

0.83***

0.76***

0.03
0.05

O. 13***

-0.19%**

0.07

0.04

0.03

0.03
0.03

0.04

0.03

0.83***

0.81***

0.75%**

-0.05
0.05

0.12

-0.06

0.22

0.13

0.09

0.09
0.10

0.10

0.08



Care intensity(hours) 0.03** 0.01
Care duration(weeks) 0.03* 0.01

0.03
0.004

0.02
0.02

0.02
0.02

0.01
0.01

0.01
0.002

0.04
0.05

Note: ref=reference
@ Self-rated health: 1—-5(very good—very poor)
*p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.5.2 Multivariate analysis of the relationship between family

caregiving provision and self-rated health

Tablell presents the factors associated with self-rated health scores:
income, location, education, employment, ADL, IADL, chronic disease,
household composition, and social activity status for all caregivers.

For all caregivers, high income (p=-0.22, p<.001), urban hukou (B=-
0.06, p<.l), higher education (B=-0.05, p<.1l), employed (p=-0.13,
p<.001), and having a social activity or more (p=-0.10, p<.001) were
significantly associated with better self-rated health. However, for all
caregivers, ADL disability (p=0.48, p<.001), IADL disability (p=0.56,
p<.001), chronic disease (=0.68, p<.001), with a multi-generation
family (B=0.06, p<.05) were significantly associated with worse self-
rated health.

For caregivers who provided caregiving to parents only, female
(B=0.14, p<.05), IADL disability (p=0.46, p<.01), chronic disease
(B=0.63, p<.001) were significantly associated with worse self-rated
health. For caregivers who provided caregiving to parents only, high
income (=-0.23, p<.01) was significantly associated with better self-
rated health.

For caregivers who provided caregiving to grandchildren only, high
income (B=-0.20, p<.001), high education (p=-0.06, p<.05),
employment (=-0.16, p<.001), and having social activity (p=-0.11,

p<.001) were significantly associated with better self-rated health. For
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caregivers who provided caregiving to grandchildren only, ADL
disability (f=0.50, p<.001), IADL disability (f=0.56, p<.001), chronic
disease (f=0.69, p<.001), and with a multi-generation family ($=0.06,
p<.05) were significantly associated with worse self-rated health.

For caregivers who care for alive parents and grandchildren, high
income (B=-0.43, p<.001) was significantly associated with better self-
rated health. For caregivers who care for living parents and
grandchildren, IADL disability (B=0.56, p<.001), chronic disease (=.73,

p<.001) was significantly associated with worse self-rated health.
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Table 11Multivariate analysis of the relationship between family caregiving provision and self-rated health?

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 -0.02  0.03 0.14* 0.07 -0.04 0.04 -0.08  0.08
65-74 0.03 0.04 -0.02 0.13 0.02 0.04 -0.02 0.13
75+ -0.05 0.05 0.01 0.12 -0.06 0.05 -0.09 0.14
Gender
Male(ref)
Female -0.01  0.02 0.14* 0.06 -0.04 0.03 0.08 0.08
Income
< $3,636(ref)
>=$3,636 -0.22*** 0.03 -0.23** 0.07 -0.20%** 0.04 -0.43*** 0.11
Location
Rural (ref)
Urban -0.06*  0.03 -0.09 0.08 -0.06 0.04 -0.01 o011
Education
Less than primary school (ref)
Middle school and above -0.05*  0.03 -0.04 0.08 -0.06* 0.03 0.12 0.09
Employment
No (ref)
Yes -0.13*** 0.03 0.09 0.09 -0.16%** 0.03 0.01 0.09
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No (ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

0.48***

0.56***

0.68***

0.02
0.06*

-0.02

_O.lo***

-0.02
-0.06

0.07

0.04

0.03

0.03
0.03

0.03

0.02

0.04
0.5

0.42

0.46**

0.63***

0.001
0.06

-0.07

-0.10
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0.26

0.15

0.07

0.07
0.12

0.07

0.07

0.50***

0.56***

0.69***

0.05
0.06*

-0.01

_O. ll***

0.07

0.04

0.03

0.03
0.03

0.04

0.03

0.28

0.56***

0.73***

-0.06
0.06

-0.02

-0.05

0.22

0.14

0.09

0.09
0.09

0.10

0.08



Care intensity 0.01 0.01
Care duration -0.003 0.01

0.02
0.002

0.02
0.02

0.01
-0.01

0.01
0.01

-0.04
-0.01

0.04
0.05

Note: ref=reference
2 Self-rated health: 1—-5(very good—very poor)
*p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.6 The relationship between family caregiving provision and

depressive symptom

4.6.1 Bivariate analysis of the relationship between family

caregiving provision and depressive symptom

Tablel2 presents the factors associated with depression: age, gender,
income, location, education, IADL, chronic disease, child number, care
type, and care intensity for all caregivers. For all caregivers, female,
lower-income, rural hukou, lower education level, ADL disability,
IADL disability, chronic disease, more children, no social activity, and
grandchild caregiving only were significantly associated with worse
depression (p<.001).

For caregivers who provided caregiving to parents only, the female,
lower-income, rural hukou, lower education level, ADL disability,
IADL disability, chronic disease, and more children were significantly
associated with more depressive symptoms (p<.001). No social activity
was significantly associated with more depressive symptoms (p<.01).

For caregivers who provided caregiving to grandchildren only, female,
lower-income, rural hukou, lower education level, ADL disability,
IADL disability, chronic disease, more children, no social activity, and
more care intensity were significantly associated with more depressive
symptoms(p<.001). Two-generation families and longer care duration

were significantly associated with more depressive symptoms (p<.05).
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For caregivers who provided caregiving to parents and grandchildren,
lower-income, rural hukou, lower education level, ADL disability,
IADL disability, chronic disease, more children, no social activity, and
more care intensity were significantly associated with more depressive
symptoms (p<.001). Female, unemployed were significantly associated
with more depressive symptoms (p<.01). Two-generation families and
more children were significantly associated with more depressive

symptoms (p<.05).
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Table 12 Bivariate analysis of the relationship between family caregiving provision and depressive symptom?

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 0.50**  0.19 0.54 0.45 0.26 0.24 -0.44  0.60
65-74 0.35 0.22 0.61 0.75 0.08 0.26 -1.68*  0.95
75+ 0.65*  0.30 -0.42 0.74 0.64* 0.36 -0.53 1.06
Gender
Male(ref)
Female 2.03*** (.15 1.86*** 0.37 2.07*** 0.17 1.67** 0.54
Income
< $3,636(ref)
>=$3,636 -3.45%** 0.19 -2.81%** 0.39 -3.45%** 0.22 -3.93*** 0.67
Location
Rural (ref)
Urban -2.38*** (.18 -1.68*** 0.41 -2.38%** 0.21 -3.02*%**  0.63
Education
Less than primary school (ref)
Middle school and above -2.14***  0.16 -1 0.47 -2.07*** 0.18 -2.52***  0.60
Employment
No (ref)
Yes -0.18 0.16 0.23 0.51 -0.24 0.18 1.69**  0.59
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No (ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

7.58***

5.61%**

2.45%**

0.32*
0.04

2.04***

_1.18***

1.26***
0.89**

0.40

0.23

0.18

0.18
0.19

0.19

0.15

0.22
0.33

9.07%%*

6.28***

2.27*%**

-0.13
-0.55

1.35%**

-1.14**
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1.53

0.83

0.40

0.39
0.75

0.39

0.41

7.16%%*

5.36***

2.34***

0.45*
-0.11

2.13***

-1.13***

0.44

0.26

0.22

0.21
0.21

0.24

0.18

9.96***

6.95%**

2.79%**

1.25*
0.69

1.45*

-0.85

1.45

0.87

0.63

0.63
0.67

0.66

0.57



Care intensity(hours) 0.32***  0.06 0.08 0.14 0.30***
Care duration(weeks) 0.11* 0.07 -0.35* 0.14 0.18*

0.08
0.09

0.28
-0.39

0.30
0.33

Note: ref=reference
@ Depressive symptom: CES-D-10 score (1-30; Higher score means more depressive symptom)
*p<0.1; *p<0.05; **p<0.01; ***p<0.001
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4.6.2 Multivariate analysis of the relationship between family

caregiving provision and depressive symptom

Tablel3 presents the factors associated with depression score: age,
gender, income, location, education, ADL, IADL, chronic disease, child
number, social activity status, and care intensity for all caregivers. For
all caregivers, the 65-74 age (p=-0.51, p<.05), high income (p=-1.85,
p<.001), urban hukou (p=-0.69, p<.01), high education (p=-0.63,
p<.001), and having one or more social activity (p=-0.40, p<.01) were
significantly associated with fewer depressive symptoms. However,
female (B=1.35, p<.001), ADL disability (B=4.34, p<.001), IADL
disability (B=3.73, p<.001), chronic disease (=2.01, p<.001), more
children (f=0.70, p<.001), and more care intensity (f=0.14, p<.05) were
significantly associated with worse depression status for all caregivers.

For caregivers who provided caregiving to parents only, high income
(B=-1.72, p<.001) and longer duration (p=-0.31, p<.05) were
significantly associated with fewer depressive symptoms. For caregivers
who provided caregiving to parents only, female (B=1.69, p<.001),
employment (f=1.31, p<.05), ADL disability (f=5.04, p<.001), IADL
disability (p=4.20, p<.001), chronic disease (f=2.07, p<.001) were
significantly associated with more depressive symptoms.

For caregivers who provided caregiving to grandchildren only, female
(B=1.31, p<.001), ADL disability (p=4.09, p<.001), IADL disability
(B=3.60, p<.001), chronic disease (p=1.98, p<.001), and more children
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(B=0.95, p<.001) were significantly associated with more depressive
symptoms. For caregivers who provided caregiving to grandchildren
only, higher income (=-1.82, p<.001), urban hukou (p=-0.77, p<.01),
higher education (f=-0.67, p<.001), and having one or more activity
(B=-0.37, p<.05) were significantly associated with fewer depressive
symptoms.

For caregivers who care for alive parents and grandchildren, high
income (B=-2.48, p<.001) was significantly associated with fewer
depressive symptoms. For caregivers who provided caregiving to
parents and grandchildren, female (p=1.20, p<.05), ADL disability
(B=6.16, p<.001), IADL disability (p=4.24, p<.001), chronic disease
(B=2.31, p<.001), and a two-generation family (p=1.19, p<.05) were

significantly associated with more depressive symptom.
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Table 13 Multivariate analysis of the relationship between family caregiving provision and depressive symptom?

All caregiving  Parent caregiving only  Grandchild caregiving only Both

B SE B SE B SE B SE
Age
45-54(ref)
55-64 -0.01 0.8 0.26 0.44 0.01 0.22 -0.03 0.56
65-74 -0.51* 0.23 -0.16 0.74 -0.48* 0.26 -1.10  0.90
75+ -0.04  0.29 -0.39 0.69 0.04 0.34 -0.07 097
Gender
Male(ref)
Female 1.35%** 0.15 1.69*** 0.37 1.32%** 0.17 1.20* 054
Income
< $3,636(ref)
>=$3,636 -1.85***  0.21 -1.72%** 0.41 -1.82%*** 0.26 -2.48***  0.74
Location
Rural (ref)
Urban -0.69** 0.21 -0.28 0.46 -0.77** 0.25 -0.81 0.73
Education
Less than primary school (ref)
Middle school and above -0.63*** 0.16 -0.15 0.48 -0.67*** 0.18 -0.65 0.60
Employment
No (ref)
Yes 0.21 0.17 1.31* 0.52 -0.01 0.19 0.97 0.61
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ADL
No ADL disability(ref)

ADL disability
IADL
No IADL disability(ref)
IADL disability
Having chronic disease
No (ref)
Yes

Household composition
One generation(ref)
Two generation
Multi generation
Child number
<=1(ref)
>=2+
Activity
No social activity(ref)
Have social activity
Care type
Caregiving to parents only(ref)
Caregiving to grandchildren only
Both

4.34%%*

3.73%%*

2.01***

0.21
-0.17

0.70***

-0.40**

0.10
-0.14

0.41

0.25

0.17

0.17
0.18

0.19

0.15

0.23
0.33

5.04**

4.20%**

2.07***

0.19
-0.53

0.05

-0.63

91

1.54

0.86

0.40

0.38
0.70

0.41

0.40

4.09%**

3.60***

1.98***

0.13
-0.24

0.95***

-0.37*

0.45

0.27

0.20

0.20
0.20

0.23

0.16

6.16***

4.24%%*

2.31%**

1.19*
0.71

-0.02

-0.46

1.49

0.91

0.59

0.59
0.63

0.65

0.53



Care intensity 0.14*  0.06 0.12 0.13 0.14*
Care duration -0.09 0.07 -0.31* 0.13 -0.003

0.08
0.08

0.06
-0.61*

0.28
0.32

Note: ref=reference
@ Depressive symptom: CES-D-10 score (1-30; Higher score means more depressive symptom)
*p<0.1; *p<0.05; **p<0.01; ***p<0.001
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Chapter 5. Discussion

This study targets caregivers who care for parents and grandchildren
in China. This study investigated caregivers’ characteristics, caregiving
provision, and health in China. Secondly, this study examined the factors
associated with family caregiving provision. Besides that, the
relationship between family caregiving provision and health and the
factors related to health were identified.

The analysis results of this study and the consequences of previous

studies are summarized as follows.

5.1 Caregivers' characteristics, caregiving provision, and health in

China

Descriptive analysis was performed to examine the caregivers’
characteristics, caregiving provision, and health in China. As a result,
6.02% of all samples provided caregiving to parents only. This result
was slightly lower than the previous study (Xu H, 2019). 34.50% of all
samples provided caregiving to grandchildren only. This result was
somewhat higher than the earlier studies (KO PC et al., 2014; Xu H,
2019). 3.78% of all caregivers provided caregiving to parents and
grandchildren. This result was slightly lower than the previous study
(Xu H, 2019). In China, grandparents caring for grandchildren are

common for many families. Firstly, grandparents care for their
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grandchildren to get financial, emotional support from their children due
to China’s imperfect care and retirement policy. Secondly, a high level
of co-residence between grandparents and grandchildren and extensive
sharing of child-care responsibilities in China (Chen L et al., 2011). In
addition to cultural factors, Chinese grandparents may take care of
grandchildren due to their adult children’s full-time work and the lack
of childcare services (Zhou J et al., 2016). Low parent caregiving only
and both caregiving prevalence may be explained by the low life
expectancy of Chinese. In 2019, the Chinese population's average life
expectancy was 77.3 years old (NBSC, 2020). This study found that
non-caregivers were older than caregivers who only cared for parents
who were younger (62.27 vs. 53.51 years old). This study also found
that non-caregivers are older than caregivers who cared for both parents
and grandchildren (62.27 vs. 56.52 years old). Thus, most non-
caregivers may not have living parents.

This study compared the differences between non-caregivers and
caregivers overall in individual characteristics, family characteristics,
and social activity status using chi-square test and t-test. This study also
compared the differences between non-caregivers and caregivers
classified by three-care types in individual characteristics, family
characteristics, and social activity status using chi-square test, ANOVA
analysis, and Tukey HSD test.

This study found significant differences between non-caregivers and
caregivers about depressive symptoms. Compared to non-caregivers, the

average depression score of caregivers was lower (8.58 vs. 8.27). The
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average depression score was between 7.44 and 9.54 in the previous
study (Liu H, 2019). However, by separating the three types of caring,
our results on caring on depressive symptoms yield a complex picture.
This study did not find significant differences between non-caregivers
and caregivers who only provided grandchildren caregiving or both.
Among caregivers who only provided parent caregiving, caregiving
provision predicted fewer depressive symptoms. In China, common
family caregiving due to cultural traditions that accentuate family
harmony and collective well-being, including intergenerational
exchanges, filial family responsibilities, and social expectations (Lou &
Chi, 2012). Providing family caregiving can interact and strengthen the
international bond and benefit psychological health (Chen X et al., 2000;
Ku L etal., 2013).

This study also found that poor self-rated health and depressive
symptoms were most prevalent among caregivers who cared for
grandchildren. This result may be due to the millions of left-behind
children and older grandparents in China. Firstly, left-behind children
mean that children’s parents worked in a distant place. The children are
left behind in their rural communities, cared for by their grandparents in
China. This study found that about four times rural grandparents caring
for grandchildren than urban grandparents (79.2 vs. 20.8%). Migrant
parents from rural areas typically decided to leave their children behind,
creating a potentially vulnerable subpopulation of left-behind children
(LBC) in rural and urban areas (Tong L et al., 2019). This kind of

migrant has led to a prevalence of family separation among migrant
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workers, with millions of children left behind in their rural communities
cared for by their grandparents in China (Liu, Li &Ge, 2009). The
intensity was more than two times caregivers caring for grandchildren
only than caring for parents only (30.68 vs. 62.67 hours per week).
Providing care to grandchildren was almost equivalent to a full-time job.
With children absent and high intensity of care for grandchildren,
grandchild caregivers commonly feel burn out. Also, caregivers who
only cared for grandchildren were older than other caregivers (60.48 vs.
53.51 and 56.52 years old). Older individuals may experience a
deterioration of their health condition in older ages, limiting their
capacity for social engagement and, in turn, influencing their well-being
in later life (Schmidt AE et al., 2016).

Family caregivers were more likely to be younger, female, more
active, and to live in larger households. These findings were consistent
with previous studies (Arber S et al. in 1995; Glaser K et al., 2002;
Schmid et al., 2011; Zhang Q, 2012; Carbonell, A, 2019). In China,
women were more likely to provide eldercare than men because they
have more family responsibilities and more pressure to participate in
socio-economic activities (Zhang Q, 2012). This study found no
difference in location between non-caregivers and caregivers who
provided both parent and grandchild caregiving. This finding differed
from a previous study (Xu H, 2019). This study is a cross-sectional study,
and the study of Xu H (2019) was longitudinal. Study type differences

in family caregiving may create an inconsistent result.
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5.2 Factors associated with family caregiving provision

5.2.1 Factors associated with family caregiving intensity

Multivariate regression analysis was conducted to identify factors
related to care intensity.

The factors related to care intensity commonly suggested were age,
gender, income, employment, household composition, child number,
and care type for all caregivers. According to the research results, it was
found that women are more likely to have a higher level of intensity than
men, which is consistent with previous studies (Gilligan, 1982; Pinquart,
1983; Barusch&Spiaid, Ross, 1987; Barush & Spaid, 1989; Navaie-
Waliser, M. et al., 2002; Pinquart M et al., 2006; Pinquart M et al., 2007).
Caregivers who live in a two-generation family were more likely to have
a higher intensity level. This study was consistent with the previous
research (Verbakel, E., 2018). This study found that the rural population
was more likely to provide high care intensity. This finding was
consistent with an earlier study (Chen F, 2012). Unemployed caregivers
were more likely to have a higher intensity level. This finding was
consistent with the previous research (Verbakel, E., 2018). Caregivers
living in a two-generation family were significantly associated with
higher care intensity. This finding was consistent with the previous study
(Verbakel, E., 2018). Care type was significantly associated with care
intensity. This finding was consistent with the research earlier (\erbakel,
E., 2018).
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For caregivers who provided caregiving to parents only, unemployed
was significantly associated with more care intensity. This result was
consistent with several studies on the relationship between care type and
care intensity (Yi Wang, 2020).

5.2.2 Factors associated with family caregiving duration

Multivariate regression analysis was conducted to identify factors
related to care duration.

The factors related to care duration commonly suggested were age,
gender, income, location, employment, household composition, and care
type for all caregivers. According to the research results, it was found
that female was more likely to provide care with longer duration than
male, which was consistent with previous studies (Gilligan, 1982;
Barusch&Spiaid; Ross, 1987; Barush & Spaid, 1989; Pinquart M et al.,
2006; Pinquart M et al., 2007). Care type was significantly associated
with care duration. This finding was consistent with the previous study
(Verbakel, E., 2018).
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5.3 The relationship between family caregiving provision and health

Multivariate regression analysis was conducted to identify the
relationship between family caregiving provision and health and health-

related factors.

5.3.1 The relationship between family caregiving provision and self-

rated health

Following analysis of the samples' self-rated health, it was confirmed
that there was a significant difference in age, gender, income, location,
education, ADL, IADL, a condition of chronic disease, household
composition, social activity. Female caregivers have worse self-rated
health than male caregivers. This result was consistent with the previous
study result (Coe and Van Houtven, 2010). Unemployed caregivers who
provided caregiving to parents only have worse self-rated health than
employed caregivers. This result was consistent with the previous study
results (Hausler N et al., 2018). Providing grandchildren's care of a two-
generation family was not significantly associated with self-rated health.
This result was consistent with the result found in a previous study
(McGarrigle CA., 2014). This study found that providing grandchild
care was not significant with self-rated health, which consistent with the
earlier study of China(Wang Hao et al., 2020)

For caregivers who provided caregiving to parents only, this study

reported that female was more likely to report poor self-rated health than
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male caregivers, which was consistent with previous studies(Chiou C. J
et al.,2005; Coe N.B, 2009; Hausler, N et al., 2018).

For caregivers who provided caregiving to grandchildren only, this
study reported that multi-generational caregivers were more likely to
report worse self-rated health, which is in contrast with a previous study
in China(Ku LJ,2013). This study found that care intensity was not
significantly related to self-rated health. However, previous studies
found that care intensity was significantly associated with self-rated
health in China (Chen F, 2012; Han Baoging, 2019). This study is a
cross-sectional study, and the study of Chen F (2012) and Han Baoging
(2019) were longitudinal. The inconsistent evidence suggests that study
type differences in family caregiving may create an inconsistent result.
Besides, this study used five scale measurements (very good, good, fair,
poor, and very poor) to measure self-rated health. However, Chen F
(2012) used four scale measurements (excellent, good, fair, and poor) to
measure self-rated health. The difference in measurements may create

different results.

5.3.2 The relationship between family caregiving provision and

depression

Multivariate regression analysis was conducted to identify the
relationship between family caregiving provision and depression and
related factors.

Following analysis of the caregivers’ depressive symptoms, it was

100



confirmed that there was a significant difference between sex, income,
location, education, ADL, IADL, income, state of chronic illness,
number of children, social activity, and intensity of care. There was no
significant relationship when only compares care type. This result was
consistent with the results found in previous studies (Dura, Stukenberg,
& Kiecolt-Glaser, 1991b; Schulz et al., 1995). Female caregivers have
more depressive symptoms than male caregivers. This result was
consistent with the results found in previous studies (Boucher A et al.,
2019). Caregivers with higher education were significantly associated
with less depressive symptoms. This result was consistent with the
results found in previous studies (Mcgarrigle C A et al.,2019). Higher
care intensity was significantly associated with more depressive
symptoms. This result was consistent with the results found in previous
studies (Wolf DA.,2018; Hirst,2005; Grammenos, 2005; SPRU,2009;
OECD,2011). Caregiver duration was negatively associated with the
health of caregivers who provided caregiving to parents only. This result
was consistent with the results found in previous studies (Yihan Wang,
2019).

For caregivers who provided caregiving to parents only, this study
indicated that caregivers with higher education were not significantly
associated with depressive symptoms, which was consistent with the
previous research (McGarrigle, C. A., 2019) Caregiving duration was
negatively associated with caregivers’ depressive symptoms, which was
consistent with the earlier study of China (Yihan Wang, 2019). However,

care intensity estimates higher depressive symptoms in foreign countries
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(OECD,2011; Wolf DA, 2018). Caregiving intensity was not
significantly associated with caregivers’ depressive symptoms, which
was consistent with the previous study in China (Yihan Wang, 2019).
For caregivers who provided caregiving to grandchildren only, this
study reported that caregivers' income and location were significantly
associated with grandchildren caregivers' depressive symptoms, which
were consistent with previous studies (Butler et al. 2005; Wang et al.,
2010; Ku, L. J. et al., 2013; Danielsbacka, M. et al., 2019). This study
found that care duration and intensity were not significantly associated
with caregivers’ depressive symptoms, which was inconsistent with the
previous research in China (Yihan Wang, 2019). The inconsistency is
perhaps due to the effect of the family care type of these caregivers.
Yihan Wang (2019) did not distinguish caregivers who provided
caregiving to both parents and grandchildren from family caregivers.
Thus, given that both parent and grandchildren caregiving have a bias to

the results in Yihan Wang (2019)’s study.
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5.4 Policy implications

This study suggests a policy drive to strengthen preventative and
treatment services targeted at mental health for family caregivers.

Firstly, to develop financial support for family caregivers. Low-
income caregivers have worse self-rated health and more depressive
symptoms than high-income caregivers. The strong association between
income and health suggests that promoting family caregivers' financial
support could be an effective strategy to improve their health. For
elderly care, it is an effective strategy for using financial support to
integrate family caregivers and Long-Term Care Insurance (LTCI).
During the 13th five-year plan (2016-2020) period, the Chinese
government started developing the home and community-based care
policy and integrated medical and aged care. Home and community-
based care policies include building the home and community
infrastructure and developing LTCI. It can be seen from the Chinese
government's policies that the future community-based care policy will
become the main direction of China's future care. Family caregivers will
be the primary care source in the future. Therefore, it is necessary to
improve the health of family caregivers at the family level. Since 2016,
LTCI has started to launch pilots in 15 pioneer cities and two provinces
in China. It is better to link family care for long-term care insurance.
Internationally, in countries such as South Korea, the LTCI has attached
to family caregivers. In June 2011, the administration announced a

notification about the amendment of the compensations for in-home care
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services offered by family caregivers, such as cash.

Secondly, promoting social activity for intergenerational caregivers at
a community level. This study finds that more active caregivers have
better self-rated health and less depressive symptoms. The strong
association between social activity and health suggests that promoting
social engagement within the family caregivers may be an effective
strategy for better health. Grandparent care is a benefit for family and
country. However, the support to grandchildren caregivers is lacking.
Not only in China, but Western countries also did not have an
appropriate policy. Community staff can organize these grandparents
who take care of their grandchildren and help them be more active to
improve their health.

Lastly, to decrease the urban-rural disparity in the social welfare
sector. The results showed that rural caregivers had worse self-rated
health and more depressive symptoms than urban caregivers. There is
still an urban-rural disparity in social public infrastructure distribution
(i.e., kindergartens, nursing homes) in China. The strong association
between location and health suggests that the promotion of reducing
rural-urban disparity in the distribution of public infrastructure could be

an effective health equity strategy.

104



5.5 Significance and limitation of the study

This study is a valuable contribution to the caregiving literature.
Firstly, unlike previous research in this field (Zhou J et al., 2016), this
study used a population-based representative sample in China. Secondly,
this study compared the relationship between family caregiving
provision and health overall and between three-care types. Because the
heterogeneity among caregivers is too substantial, we adopted the
method of grouping linear regression analysis by the type of care. The
same caregivers may have the same social background; therefore,
grouping regression analysis can reduce caregivers' heterogeneity in the
same group. By studying middle-aged and older adults’ family
caregiving provision characteristics, this study can help the population
understand the factors related to family caregiving provision and the
relationship between family caregiving provision and health. By
studying family caregiving's health impacts, this study provides
evidence to develop a family intervention policy. Lastly, this study
contributes to provides evidence to develop health predictors of family
caregivers. Compared with formal caregivers, the health predictors of
family caregivers lack quantitative evaluation standards. This study
offers three family caregiving measures (i.e., type, intensity, and
duration), which proves that the type, intensity, and care duration impact
family caregivers' health.

This study has several limitations. Firstly, although we considered the

caregiving situation to be a predictor of self-rated health and depression,
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this study is a cross-sectional study using single-year data. Therefore,
this study could not investigate causality between caregiving and health.
Furthermore, this study lacked information on whether family
caregivers were still in the same position after the reference period and
given the low number of family caregivers (parent caregiving only:
n=934; both: n=585). Lastly, the distribution of self-rated health is
biased. Nearly 50% of respondents selected the answer: fair. There
wasn’t any research investigating the Chinese version of this self-rated
health 5-scale has good reliability and validity or not among the elderly
population in China.

Despite the limitation, this study provides pioneering evidence for the
relationship between family caregiving provision and health in China
and its association with individual characteristics, such as gender. This
study will prompt further discussion and investigation on the health
interaction and its associated factors for family caregivers. It is also
necessary to further discuss why the multivariate regression models

have many significant variables but a low R-squared value.
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