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Objective: Prior studies showed mixed results of the association between 
grandchild care and grandparents’ health. This research focused on the 
mechanisms behind the above link by studying how internet use served as a 
mediator through which grandchild care has impacted grandparents’ health. The 
study aimed to draw implications to improve health of grandparents who offer 
care to grandchildren.

Methods: Using a sample of 16,829 grandparents aged 50 through 80 from the 
2018 wave of China Health and Retirement Longitudinal Study (CHARLS), the 
study relied on the KHB method to conduct the analysis. Grandparental health 
was measured by self-rated health (SRH), instrumental activity of daily living 
(IADL), life satisfaction and depression.

Results: Overall, grandchild care had a positive effect on grandparental health. 
Those who engaged in grandchild care were more likely to use internet. In addition, 
internet use mediated the ways in which grandchild care impacted grandparents’ 
health. Interne use generally promoted the positive influence of grandparental 
caregiving on grandparents’ health. Specifically, the mediating effects of watching 
videos and chatting through the internet were most pronounced among urban 
grandmothers. The mediating effects of watching news were most noticeable 
among both urban grandmothers and grandfathers.

Conclusion: Internet use served as a mediator in the association between 
grandchild child care and grandparental health. Promoting internet usage 
may be  an effective way reducing the negative impact of grandchild care on 
grandparents’ mental health. It could also increase the positive effect of caregiving 
on grandparents’ SRH and functional independence. The study also underscored 
the importance of taking rural–urban context and gender role into consideration 
when studying intergenerational caregiving and Chinese grandparents’ health.
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1. Introduction

Grandparents have been found to play a vital role in caring for 
grandchildren, especially in traditional Asian societies where highly 
value multigenerational co-residence as an ideal living arrangement. 
Such a living arrangement pattern is considered as a form which 
promotes filial piety and collective family interests (1). 
Multigenerational co-residence also makes the involvement of 
grandchild care be  on a daily basis without stating a custodial 
responsibility (2, 3). In recent years, with a rising trend of female labor 
force participation and an increasing divorce rate, grandparents’ 
involvement in childbearing becomes even more important. 
Consequently, considerable research attention has been given to 
studies of grandparental childcare and its impacts on grandparents’ 
mental and physical health. Mixed results have been found with 
showing a positive, negative, U-shape or non-significant impact of 
grand parenting on grandparental health. Some studies have 
attempted to explore the mechanisms that may explain the ways in 
which caring for grandchildren links to grandparents’ health status. 
They indicated that family cohesion, intergenerational relations, social 
supporting networks and participating in social activities mediated 
the relationship between grandparental caregiving and grandparents’ 
health (4, 5). Prior literature, however, has hardly examined the 
mediating effect of internet use in such a linkage. This study tried to 
fill the voids of prior literature by relying on the Karison, Holm and 
Breen (KHB) method to analyze data taken from the 2018 wave of 
China Health and Retirement Longitudinal Study (CHARLS).

When examining the mediating effect, this study also concerned 
gender as well as rural–urban differences. This is because previous 
research highlighted significant gender differences in China’s 
traditional family norms in terms of domestic life and caregiving 
practice (6, 7). Studies reported that grandmothers spent a comparable 
amount of time in childcare, which was three times as much time as 
grandfathers spent in childcare (8). When caring for grandchildren, 
Chinese grandmothers tended to fulfill intensive responsibilities, such 
as feeding, bathing, and dressing whereas grandfathers usually served 
as fun-seeker, playmate, and companion (9). Grandfathers may also 
experience social stigma if they are heavily involved in grandparenting 
since traditional Chinese norms do not encourage males to be heavily 
engaged in childcare, which deviates from the cultural norm and the 
masculine and dominant role of males in a family. In Chinese culture, 
males are considered as breadwinners and they are not supposed to 
be involved in caregiving. Thus, scholars indicated that grandfathers 
may have acquired fewer skills, resources, and coping strategies to 
offer appropriately care to both their parents and grandchildren (10). 
Previous literature reported worse psychological health among 
grandmothers than grandmothers (11). Studies based on Western 
countries also showed significant gender differentials. For instance, a 
positive association was found between grandchild care and 
grandmothers’ physical health but was not found among grandfathers 
(12). More depressive symptoms were reported for grandmothers than 
for grandfathers (13, 14). The effect of social media reducing 
depression was also found to be more apparent among older women 
than among older men (15).

Drastic rural–urban differences in social resources, cultural 
tradition, living standards, and individual health disparities have been 
heavily documented in prior literature as well (16–20). The family 
caregiving norms have also been found to vary in rural and urban 

China (21). Although traditional family norms and cultural values 
have been largely weakened in recent decades by China’s rapid 
urbanization and dramatic social changes, less changes have occurred 
in rural areas as compared to urban settings (22). With a large number 
of rural residents moving to cities to seek job opportunities, rural 
Chinese grandparents are more likely than their urban peers to 
become custodial caregivers in skipped-generation households. Rural 
grandparents are more financially dependent on their adult children 
and consider grandchild care as a reciprocal form of intergenerational 
exchange (23). As a result, rural grandparents’ psychological well-
being tends to be  more impacted by both financial security and 
grandchild caregiving. Since the one-child policy was more strictly 
implemented in urban than in rural China, urban grandparents have 
less caregiving burden. They tend to enjoy nurturing the only 
grandchild in family when rural grandparents are struggling to care 
multiple grandchildren. These differences are likely to cause 
grandparental health disparities due to grandchild care giving.

Under such a proceeding, when investigating the mediating 
effects of internet use in the linkage of grandparent caregiving and 
grandparental health, the paper also aimed to examine whether the 
mediating effects of internet use vary by grandparents’ gender and 
rural–urban residence. Thus, internet use was the only mediator but 
grandparents were broken down into subgroups based on their gender 
and residence to show group variation. This study contributed to the 
existing literature in several ways. First, the paper systematically 
investigated the mediating effects of internet use when breaking down 
grandparents into subgroups based on their gender and rural–urban 
residence, which has been rarely seen in previous literature. Second, 
unlike most prior analyzes of Chinese grandparenting that relied on 
regional, non-representative samples, this study estimated publicly 
available data from a nationally representative longitudinal survey, 
which yielded more generalizable and replicable findings. Third, when 
measuring health outcomes, unlike many previous analyses that 
restricted to grandparents’ psychological well-being, this study 
examined health in a more comprehensive manner by also including 
physical health measures, i.e., self-reported health status and 
functional limitations. Below we review prior literature that guided 
this empirical work.

2. Literature review

2.1. Grandchild care and grandparental 
health

Previous studies have found negative, positive and even U shape 
associations between grandchild care and grandparental health. 
Multiple theories can be used to explain such findings. The role conflict 
theory argued that the custodial role of caring for grandchildren 
conflicts with grandparents’ other roles. This is because grandparenting 
is time consuming and is physically and psychologically demanding 
for grandparents. It is generally associated with a decrease in time 
available for hanging out with friends and doing recreational activities. 
Some grandparents may have given up employment to raise 
grandchildren. Custodial grandmothers have been found to be more 
likely economically disadvantaged because job and income loss 
increased their economic vulnerability and psychological stress (24). 
The Social isolation theory further contended that lacking of privacy, 
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social engagement and leisure time led to heightened isolation and 
depression (25), which brought consequently negative effects on 
grandparents’ health (26). In addition, the stress of caregiving could 
also cause or exacerbate poor health behaviors, such as smoking (27). 
Some custodial grandmothers were even reported to have increased 
psychological distress due to child behavior problems (28).

Several other theories, however, explained a positive link between 
grandparenting and grandparents’ health. For instance, the healthy 
lifestyle theory highlighted that caring for a grandchild may have 
resulted in a more active lifestyle, healthier meals, or a reduction in 
smoking (27, 29). It has made grandparents stay active and has 
prevented elders from deteriorating at older ages (30). Caring 
grandchildren could also stimulate the brain, which was helpful in 
maintaining good cognitive skills (31). Meanwhile, grandparenting 
have enhanced grandparents’ self-esteem, self-worth as well as family 
cohesion (12, 32). Grandchildren could be great emotional resources 
for grandparents, which led to reduced depressive symptoms (33) and 
greater life satisfaction (34, 35). Caregiving to grandchildren was also 
found to be  able to reduce grandparents’ mortality rate (36). The 
intergenerational time-for-money exchange theory also supported a 
positive association between the amount of grandchild care provided 
by grandparents and the amount of remittance received from their 
migrant adult children. Such a reciprocal exchange improved 
grandparents’ living standard and health care, which in turn benefited 
their physical health, reduced depressive symptoms and improved 
level of life satisfaction (37).

Still others showed no significant association or a nonlinear 
relationship between grandparenting and grandparental health. 
Arpino & Bordone (30) found that except for verbal frequency, 
providing child care did not show statistically significant effects on 
other domains of grandparents’ cognitive function. Hughes et al. (38) 
suggested that the health disadvantages among grandparent caregivers 
arose from grandparents’ prior characteristics, not as a consequence 
of providing care. Oshio’s (39) study suggested that caring for 
grandchildren did not have either a beneficial or detrimental effects 
on grandparents’ health. Other scholars supported a non-linear 
relationship between giving care to grandchildren and grandparents’ 
health. For instance, Glaser et al. (40) claimed that non-intensive levels 
of caregiving were most likely to be associated with better health. 
Grandparents who provided custodial childcare and grandparents 
who did not provide any grandchild care were likely to report 
poor health.

The inconsistent findings on caring for grandchildren and 
grandparental health shown in the existing literature can largely 
be explained by the following: (1) methodological issues, (2) different 
social-cultural background since grandparenting types and 
responsibilities vary by country, policy, and culture, and (3) the 
studying subjects. In short, whether the studied grandparents were 
primary caregivers and the amount of time grandparents spent on 
caregiving affected research results. Primary caregivers tended to 
be more involved in child care, as a result, they were more likely to 
report worse health outcomes.

2.2. Internet use and individual health

Prior literature has showed a strong link between internet use and 
individual health. The social causation theory emphasized the crucial 

roles social conditions within people’s networks play in influencing 
one’s mental health (41). Studies showed that the effects of internet use 
on depressive symptoms among older adults were mediated by 
increasing social engagement levels to reduce the levels of loneliness, 
create contact with social ties and connect with social support (42–
44). Social engagement through internet use benefited seniors’ 
cognitive function and subjective well-being (45). The compensatory 
internet use theory argued that online networks built by internet use 
were able to provide seniors various forms of support and 
entertainment which may not be obtained from daily life (46, 47). 
Regarding physical health, studies found that internet and smart 
phone usage helped older adults in terms of health maintenance and 
chronic disease self-management, communication with professionals, 
monitoring health status, and receiving health promotion 
interventions (48, 49). Using internet and smart phones have been 
documented as supporting daily life activities by functioning as 
navigators and memory aids, which preserved seniors’ independence 
and improved quality of life (45).

Excessive or compulsory using of internet, however, was found to 
be associated with decreased time spent with friends and a lower level 
of local social networking, which increased loneliness and lower 
quality of life (50). Problematic social media use was found to 
be  linked to reduced social and psychological well-being (51). In 
addition, internet use decreased in-person and face-to-face social 
activities, which resulted in a lack of personal contacts (46). Scholars 
found that heavier Facebook users tended to believe that other people 
were happier and had better lives (52). The social comparison theory 
contended that such kind of passive internet use may lead to upwards 
social comparison and envy, bring psychological loss and relative 
deprivation, which caused depressive mood and reduced life 
satisfaction (53, 54).

2.3. Caring for grandchildren, internet use 
and grandparents’ health

Previous studies documented that social support networks 
mediated the association between grandparenting and grandparents’ 
health. This is because social networks can play a significant role in 
helping individuals to cope with adverse situations. By analyzing the 
Chinese sample, Tang et al. (55) found that the association between 
grandchild care and depressive symptoms among grandparents was 
fully mediated by their social networks. They contended that 
grandparents who took care of grandchildren tended to have larger 
social networks, and giving care to grandchildren could reduce 
depressive symptoms through having larger social networks. Zhou 
and associates (56) illustrated that intergenerational support, 
especially emotional support, played a mediating role in the 
relationship between caregiving stress and grandparental health. 
Similar findings were also documented in literature studying sample 
from Western countries. Through studying grandparents in Spain, it 
was found that social support networks along with personal character 
strengths acted as protective factors that mediated the link between 
amount of care provided to grandchildren and grandparents’ health 
related quality of life (57).

The use of internet has been found to be strongly related to older 
adults’ social networks. Internet using was found to be able to enlarge 
older adults’ social networks and increase the level of social support, 
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including intergenerational support. Studies examining the Western 
social context showed that using internet increased social contact 
between seniors and other people, which helped older adults receiving 
more support from their adult children and others. Consequently, it 
promoted elders’ health status (58, 59). Studies of Chinese elders 
echoed such findings. It was documented that internet use extended 
social networks of the older adults by improving the level of their 
social participation (60). Other scholars also provided evidence that 
using internet increased intergenerational contact, which helped 
Chinese older adults receiving more intergenerational support from 
their adult children (61, 62).

Given findings of previous studies that social support networks 
mediated the association between grandparenting and grandparental 
health, and internet use increased elders’ social networks, 
we  hypothesized that internet use can possibly mediate the link 
between grandparent caregiving and grandparental health. Thus, this 
study attempted to elucidate whether and how using internet helps 
grandparent caregivers to achieve better health status. By taking 
gender and rural–urban differences into consideration, the findings 
clarified the role of internet use in protecting against caregiving stress 
and negative influence among male and female grandparents and 
among rural and urban residents in China. The study aimed to 
advance our understanding of health advantages of internet use 
among grandparent caregivers.

3. Materials and methods

3.1. Data

Data were drawn from the 2018 survey of the China Health and 
Retirement Longitudinal Study (CHARLS), a nationally representative 
survey of adults aged 45 and older and their spouses. The CHARLS 
was conducted by the China Center for Economic Research of Peking 
University. Detailed information on demographic characteristics, 
social and economic conditions, and health and health-related 
behaviors was collected based on face-to-face interviews in 
respondents’ homes. Using a multi-stage probability-proportional-to-
size technique, participants were randomly sampled by regions and 
then by urban districts or rural counties and per capita GDP. In total, 
CHARLS sampled residents from 150 counties across 28 provinces in 
China. This study focused on individuals aged 50 through 80 who 
were grandparents and provided care to their grandchildren. In this 
study, 16,829 respondents (8,060 males and 8,769 females) aged 50 to 
80 were taken from the 2018 CHARLS survey. Among them, 12,080 
were rural and the rest 4,769 were urban.

3.2. Variables

In terms of the variables applied in the analysis, the dependent 
variables were mental and physical health of grandparents. Although 
previous studies have applied a striking array of health outcome 
measures, these measures can largely be  classified into four 
dimensions: (a) mortality, morbidity and frailty, including chronic 
illnesses (63, 64), (b) perceived health or self-rated health (65, 66), (c) 
functional health which is indicated as ADL and recurrent falling (67, 
68), (d) mental health, including physiological wellbeing, depression, 

life satisfaction and cognitive function (69–71). The CHARLS 
questionnaire did have questions asking about older adults’ self-rated 
health, IADL, life satisfaction as well as depression. These measures 
are consistent with the above four dimensions of commonly used 
health outcome measures. Thus, they should be able to capture the 
health status of the respondent.

In this research, mental health was measured by two continuous 
variables: life satisfaction and depressive symptoms, both of which 
have been used as validate measures of psychological well-being in 
existing literature (11). Life satisfaction variable was obtained from the 
survey question: “Please think about your life-as-a-whole. How 
satisfied are you with it?” A 5-pointcoding scale was applied for the 
responses ranging from 1 (“not at all satisfied”) to 5 (“completely 
satisfied”). Depressive symptoms were measured by the 10-item 
Center for Epidemiologic Studies Depression Scale (CESD-10), which 
has been repeatedly used in prior literature as a measure of depression 
(16, 72). The depressive symptoms were captured by 10 questions 
asking if the respondent: 1) was bothered by things, 2) had trouble 
keeping mind on what he/she was doing, 3) felt depressed, 4) felt 
everything he/she did was an effort, 5) felt hopeful about the future, 
6) felt fearful, 7) felt that sleep was restless, 8) was happy, 9) felt lonely, 
and 10) could not get “going.” The depression symptom measure used 
in this research was obtained by summing the above CESD-10 scores, 
which ranged from 0 to 40, with higher values indicating more 
depressive symptoms.

Physical health was captured by self-rated health (SRH) and 
difficulty in instrumental activities of daily living (IADLs). The IADLs 
included managing money, taking medications, grocery shopping, 
preparing meals, making phone calls and cleaning the house. If the 
respondent had no difficulty with the above six activities, then he or 
she was coded as “1,” “2” if had some difficulty but could still made it, 
“3” if had difficulty and needed help, and “4” if the respondent could 
not complete the above activities. Consequently, the IADL score 
ranged from 6 to 24. Those who had difficulty with one of these above 
activities was considered as having IADL difficulties. The SRH score 
ranged from 1 to 5 with “1” representing “very poor health” and “5” 
representing “excellent health.” Both variables were continuous with 
higher scores indicating a greater difficulty in instrumental activities 
of daily living and a better self-rated health condition, respectively.

There were two key independent variables capturing grandparental 
childcare. One was grandparents’ self-reported grandchild caregiving 
experience in the past year. If those who reported giving care to one 
or more grandchildren, then the respondent was coded as “1” and “0” 
if otherwise. The other independent variable asked that during the 
past year, one average, number of hours the respondent or his/her 
spouse took care of grandchild(ren) per day, which was coded as a 
continuous variable.

The mediating variables were taken from three survey questions 
in CHARLS, which asked the respondent’s internet usage. The three 
questions asked if the respondent used internet to chat, watch videos, 
or watch news, respectively. The three mediating variables were coded 
as dichotomous ones with “1” indicating “yes” and “0” if otherwise.

The control variables included age, educational attainment, annual 
household per capita income, number of adult children, having weekly 
contact with adult children (1 = yes, 0 = no). Annual household per 
capita income was generated from annual household income which 
was summarized from self-reported multiple income sources (e.g., 
salary and wage, capital income, pension, government transfer, and 
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other unspecified sources) and divided by number of household 
members. The socioeconomic variables were controlled because 
socio-economic condition has been shown to have an effect on one’s 
later-life health status and mortality (73, 74).

3.3. Methods

The analyses began with descriptive results that provided initial 
insights into the descriptive information of all variables included in 
the research (see Table 1). The study then applied the KHB method, a 
recently developed mediation approach, to determine the extent to 
which the selected mediating variables explained the total effect of 
grandparent caregiving on grandparental health. The KHB method 
provided an unbiased decomposition of total effects into direct and 
indirect effects for nonlinear probability models (75, 76). It allowed 
for the comparison of odds by subtracting residuals of the variables 
that were subsequently added in the original equation. In other words, 
the method allowed us to examine mediation effects in logistic 
probability models. The estimates of these models were more robust 
than standard logit models (77).

The total effect represented the impact of caring for grandchildren 
on grandparental health without including mediating variables as 
controls. The direct effect was obtained by using a full model with 
mediators, and indicated the (remaining) effect of caring for 
grandchildren on grandparental health (unexplained part). The 
indirect effects represent the parts of the total effect that ran through 
different mediating variables. The analyzes were performed by using 
a user-written KHB module for Stata (76). In this study, age, education 
and other control variables were covariates. Since we were interested 
in exploring the rural–urban as well as gender differences, sample in 
our study were divided into four subgroups and all the models were 
fitted to each of the four group subsample (urban men, rural men, 
urban women, and rural women). The Chi-square tests and T-tests 
were applied to test whether the between group differences were 
statistically significantly different for dichotomous and continuous 
variables, respectively. The potential mechanisms linking 
grandparental child care to grandparents’ health outcomes were 
presented in Figure 1.

4. Results

4.1. Descriptive statistics

Table 1 summarized the descriptive information of the variables 
applied in the analysis. The average depressive symptom CES-D scores 
for respondents who had and who had not grandchild caregiving 
experience during the past year were 18.18 and 18.28, respectively. A 
CES-D score ≥ 12 for a CES-D range of 0 to 30 has been commonly 
used as the cut-off of having depressive symptoms (71). Since this 
study coded CES-D from 10 to 40, we applied 22 as the cut-off point. 
When applying this cut off point, the results showed that 32.2% of the 
respondents had depressive symptoms. The percentage of respondents 
who had depressive symptoms was lower among grandparents who 
had grandchild care experience (31.0%) than those who did not care 
for grandchild(ren) (33.3%). The group difference was statistically 
significant, indicating that mental health status for grandparents with 

TABLE 1 Descriptive statistics of variables: Chinese grandparents aged 
50–80 (%).

Variables All Cared for at 
least 1 

grandchild 
past year

Did not care 
for 

grandchildren 
past year

Dependent variables

Mental health

  CES-D 

score(mean)**

18.23 18.18 18.28

   <22 (no 

depressive 

symptom) ***

67.76 69.00 66.75

   ≥22 (had 

depressive 

symptoms) ***

32.24 31.00 33.25

  Life satisfaction**

   Completely 

satisfied

4.99 4.91 5.05

   Very satisfied 28.81 29.37 28.34

   Somewhat 

satisfied

54.68 55.17 54.27

   Not very 

satisfied

8.42 7.81 8.92

   Not at all 

satisfied

3.11 2.74 3.41

Physical health

  IADL(mean)*** 7.22 7.03 7.39

  If had IADL difficulties**

   Yes 26.12 25.04 27.00

   No 73.88 74.96 73.00

  Self-rated health

   Very good 12.49 12.17 12.76

   Good 12.89 12.65 13.08

   Fair 49.25 50.67 48.07

   Poor 19.63 19.24 19.95

   Very poor 5.75 5.27 6.14

Independent variables

  Number of hours 

cared for 

grandchild(ren)/

day (mean)

– 6.69 –

   <3 h/day – 39.85 –

   3 ≤ x < 6 h/day 17.02

   6 ≤ x < 12 h/day – 26.48 –

   ≥12 h/day – 16.65 –

Mediating variables

  If used internet to chat***

   Yes 9.38 10.19 8.38

   No 90.62 89.81 91.62

(Continued)
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grandchild caregiving experience was significantly better than that of 
their counterparts with no such experience. The majority of the 
respondents reported very satisfied or somewhat satisfied with their 
life. Higher percentages of respondents who did not care for 
grandchildren reported “not very satisfied” or “not at all satisfied” with 
life. Such a difference was statistically significant, which again showed 
that giving care to grandchildren improved grandparents’ life 

satisfaction. As to physical health, the mean IADL score for those who 
did not care for grandchildren was higher than that of those who cared 
for grandchildren (7.39 vs. 7.03), with a p value lower than 0.01 when 
performing a t-test. When IADL was treated as a dichotomous 
variable, about 73.9% of grandparents had no IADL difficulties, and 
such percentage was higher for grandparents with grandchild 
caregiving experience. As to SRH status, the majority of the 
respondents rated their health as “fair.”

Regarding grandparental care giving variables, the results 
indicated that the average number of hours caring for grandchildren 
per day was 6.69. The majority of them reported cared grandchild(ren) 
for less than 3 h or between 6 to 12 h per day (39.9 and 26.5%, 
respectively). Those who cared for grandchild(ren) for 3 to 6 h and 
more than 12 h per day counted for 17.0 and 16.7%, respectively (see 
Table 1).

Grandparents who cared for grandchildren during the past year 
tended to report higher percentages of internet use for all three 
internet use (mediating) variables than their counterparts with no 
grandchild caregiving experience. Specifically, 10.2, 12.5 and 10.0% of 
the grandparents who cared for grandchildren reported used internet 
to chat, to watch news and to watch videos, respectively. And the 
corresponding percentages for non-caregivers were 8.4, 10.0 and 9.4%, 
respectively. According to the Chi-square test, the differences between 
these two subgroups were statistically significant.

The average age for studied respondents was 64 years old. The 
caregiver subgroup contained a lower percentage of males as 
compared to the non-caregiver subgroup (47.1% vs. 48.5%). Such a 
difference was statistically significant. Most respondents had low 
educational attainments. The average annual household per capita 
income was 5,055.7RMB (about 802 USD), with urban grandparents’ 
per capita annual income doubled that of rural grandparents. About 
81.4% of the sample lived with a spouse and such a percentage was 
slightly higher for the subgroup with grandchild caregiving experience 
(83.9% vs. 79.3%). Over 86.0% of the respondents claimed they were 
pension receivers. The average number of chronic diseases reported 
by the respondents was below 1, indicating a fairly good health 
condition of the studied sample.

Since the study was interested in exploring the urban–rural as well 
as gender differences, the respondents who cared for grandchildren in 
the past year were further classified into four subsamples (urban men, 
rural men, urban women, and rural women) and the descriptive 
information for these subgroups was presented in Table 2. Disparities 
were shown in both mental and physical health outcomes among four 
subgroups. For instance, the average depressive symptom score was 
highest for rural grandmothers (19.6), followed by urban 
grandmothers (17.7), rural grandfathers (17.6) and urban grandfathers 
(16.2). When the CES-D cut off score of 22 was applied, the 
percentages of grandparents who had depression symptoms were 
higher among both rural grandfathers and grandmothers as compared 
to their urban counterparts. In general, the percentage of respondents 
who reported “not very satisfied” and “not at all satisfied” were higher 
among rural grandparents (especially grandmothers) as compared to 
their urban counterparts. As to physical health conditions, disparities 
in daily activity functional limitations were smaller. On average, urban 
grandfathers appeared to be the healthiest whereas rural grandmothers 
experienced the highest level of disability. Regarding SRH, higher 
percentages of urban grandparents tended to rate their health as “very 
good” or “good” than rural grandparents. Rural grandmothers were 

TABLE 1 (Continued)

Variables All Cared for at 
least 1 

grandchild 
past year

Did not care 
for 

grandchildren 
past year

  If used internet to watch news***

   Yes 11.38 12.53 9.96

   No 88.62 87.47 90.04

  If used internet to 

watch videos***

   Yes 9.26 10.00 8.35

   No 90.74 90.00 91.65

Control variables

  Age(mean) 63.99 64.02 63.96

  Sex**

   Male 47.89 47.13 48.51

   Female 52.11 52.87 51.49

  Residence

   Urban 28.22 28.70 27.83

   Rural 71.78 71.30 72.17

  Educational attainment

   Illiterate 22.69 19.29 19.40

   Elementary 

school

42.81 43.51 44.07

  Middle and high 

school

32.33 35.94 33.88

  College and above 2.17 1.26 2.65

  If lived with spouse

   Yes 81.36 83.87 79.32

   No 18.64 16.13 20.68

  Household per 

capita 

income(mean)

5,055.73 3,608.13 6,498.21

  If received pension

  Yes 86.46 87.50 85.63

  No 13.54 12.50 14.37

  Number of 

chronic 

diseases(mean)

0.71 0.71 0.72

N 16,829 7,541 9,288

2018 China Health and Retirement Longitudinal Study (CHARLS).
*p < 0.05; **p < 0.01; ***p < 0.001 represent significance levels when conducting Chi-square 
or T-tests to check sample differences between those who cared for grandchildren and those 
who did not.
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the group that had the highest percentages of respondents who rated 
their health as “poor” or “very poor” (24.9 and 6.1%).

Differentials were also observed in terms of internet usage. 
Around 15.0% of urban grandfathers and 15.0% of grandmothers 
reported using internet to chat and watch videos. About 22.7% of 
urban grandfathers and 15.5% of urban grandmothers used internet 
to watch news, respectively. In contrast, the percentage of rural 
grandparents who used internet to chat, watch news and watch videos 
ranged between 6.7 to 9.2%. Such percentages were even lower for 
rural grandmothers. The average age of studied grandparents ranged 
between 63.1 and 65.2 years old. Both rural–urban gaps and gender 
differences were evident in socioeconomic status. About 64.1% of 
urban grandfathers completed secondary education (middle school or 
above), which was more than three times as high as that for rural 
grandmothers (18.9%). The average annual household per capita 
income was 6,331.2 RMB (944.9 USD) and 4,765.5 RMB (711.2 USD) 
for urban grandfathers and grandmothers, respectively, which doubled 
the corresponding values for their rural counterparts. Urban 
grandfathers and grandmothers reported greater average numbers of 
chronic diseases than their rural counterparts. Over 86.0% of rural 
and urban grandparents received pension with minor differences. 
Percent of grandfathers living with spouses were much higher than 
grandmothers with little rural–urban differences.

4.2. Regression results

The next steps of the analysis was to detect: 1) whether the total 
effects of key grandchild caregiving variables, i.e., grandchild 
caregiving experience and number of hours cared for grandchild per 
day, on the respondent’s health outcomes were significant (see results 
of Model 1 in Tables 3, 4), 2) whether the effects of grandparenting 
acted through a given set of internet use mediators, which were the 
indirect impacts. When adding mediators in Model 2, if the values or 
the significance levels the regression coefficients presented in Model 
1 changed, then it indicated the indirect effects existed (see results in 
Tables 3, 4), and 3) whether the ways in which grandchild caregiving 
impacted grandparents’ health were explained by these mediators 
(direct impact).

We first conducted a series of analyzes to make sure that 
prerequisite requirements for applying the KHB method were met, i.e., 
the effects of independent variables on dependent variables, the effects 
of independent variables on mediating variables, and the effects of 
mediating variables on dependent variables were statistically 
significant. Since the three mediating variables were dichotomous, 
we  conducted logistic regressions to determine if the two main 
independent variables had significant effects on the mediating 
variables. The results showed significantly positive effects of two main 
independent variables on all three mediating variables. Considering 
the dependent variables were all coded as continuous variables, 
we  further performed OLS regression analyzes to investigate the 
effects of independent as well as mediating covariates on dependent 
variables. The results showed that the number of hours taking care of 
grandchildren had significantly positive effect on grandparents’ 
depressive level; and the impact of giving care to grandchildren on 
grandparents’ depression and life satisfaction also showed significantly 
positive effects (results were not shown here but are available upon 
request). Such findings suggested that the effects of independent 
variables on the respondent’s health outcomes were statistically 
significant. We then constructed regression models in Tables 3, 4 to 
test whether mediating effects existed when using grandchild 
caregiving and length of grandchild caregiving to predict grandparents’ 
health outcomes, respectively. If the regression coefficients in Model 
1 changed in either values or significance levels when adding 
mediating variables in Model 2, then it indicated the mediating effects 
of internet use existed.

As Table 3 showed, when including mediating variables in Model 
2, the regression coefficient for grandchild care predicting SRH 
reduced from 0.03  in Model 1 to 0.02  in Model 2, suggesting a 
significant effect of mediating variables when linking grandchild care 
to grandparents’ SRH. The regression coefficient for grandchild care 
predicting IADL changed from −0.42 in Model 1 to −0.32 in Model 
2, which also suggested significant mediating effects of internet use 
variables. Similarly, the regression coefficient for grandchild care 
decreased from −0.20 in Model 1 to −0.18 in Model 2, evidencing 
significant mediating effects of internet use covariates. But the 
mediating effects were not shown when predicting life satisfaction. 
Table 4 showed that when including mediating variables to analyze 

FIGURE 1

Potential mechanisms linking grandparental childcare to grandparents’ health.
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grandparents’ health, the logistic regression coefficient for hours of 
giving grandchild care were 0.04 and 0.03  in Models 1 and 2, 
respectively. Such findings implied significant mediating effects. By 
performing the above analyzes, we  identified the pathways that 
mediating variables showed significant effects. The next step of the 
study was to use the KHB method to detect total, direct and indirect 
effects to further explain what exact roles the internet use variables 
played in this study.

4.3. The mediating effects based on the 
KHB methods

Table  5 presented the results of running different mediation 
models for all respondents and for the four subgroups separately. The 
KHB method was used to decompose the total effect of internet use 
variables on grandparents’ health outcomes into indirect and 
(remaining) direct effects. Due to space constraint, regression 

TABLE 2 (Continued)

Variables Grandfathers Grandmothers

Urban Rural Urban Rural

  If used internet to watch news

   Yes 22.73 9.21 15.45 3.84

   No 77.27 90.79 84.55 96.16

  If used internet to watch videos

   Yes 16.60 7.32 14.24 3.95

   No 83.40 92.68 86.76 96.05

Control variables

  Age(mean) 65.25 64.43 64.25 63.13

  Educational attainment

   Illiterate 2.96 9.32 16.41 35.24

   Elementary 

school

32.91 48.66 35.77 45.82

   Middle and 

high school

35.08 29.46 29.08 15.52

   College and 

above

29.05 12.55 18.75 3.42

  If lived with spouse

   Yes 86.07 89.18 77.08 81.09

   No 13.93 10.82 22.92 18.91

  Household per 

capita 

income(mean)

6331.25 3404.75 4765.46 2243.52

  If received pension

   Yes 89.53 87.88 86.72 86.74

   No 10.47 12.12 13.28 13.26

  Number of 

chronic 

diseases(mean)

0.82 0.66 0.77 0.69

N 1,012 2,542 1,152 2,835

2018 China Health and Retirement Longitudinal Study (CHARLS).

TABLE 2 Descriptive statistics of variables for four subgroups: Chinese 
grandparents who cared for grandchildren in past year, aged 50–80 (%).

Variables Grandfathers Grandmothers

Urban Rural Urban Rural

Dependent variables

Mental health

  CES-D score 

(mean)

16.19 17.55 17.65 19.62

   CES-D < 22 

(no depressive 

symptoms)

77.27 73.17 70.66 61.62

   CES-D ≥ 22 

(had depressive 

symptoms)

22.73 26.83 29.34 38.38

  Life satisfaction

   Completely 

satisfied

5.55 4.58 4.70 5.07

   Very satisfied 25.72 29.49 28.94 30.67

   Somewhat 

satisfied

61.58 56.75 57.79 50.55

   Not very 

satisfied

5.34 7.39 6.36 9.59

   Not at all 

satisfied

1.81 1.78 2.21 4.12

Physical health

  IADL(mean) 6.57 6.92 6.77 7.39

  If R had IADL difficulties

   Yes 13.93 21.36 19.70 34.46

   No 86.07 78.64 80.30 65.54

  Self-rated health

   Very good 13.22 13.45 11.36 11.01

   Good 18.87 12.34 14.56 10.06

   Fair 48.89 50.41 55.49 49.26

   Poor 14.29 18.22 14.74 23.61

   Very poor 3.73 5.59 3.85 6.07

Independent variables

  Number of hours 

cared for 

grandchild(ren)/

day (mean)

6.42 6.66 6.21 6.60

   < 3 h/day 39.36 41.37 40.49 38.41

   3 ≤ x < 6 h/day 18.29 16.18 19.11 16.45

   6 ≤ x < 12 h/

day

26.74 25.67 25.33 27.57

   ≥12 h/day 15.61 16.78 15.07 17.57

Mediating variables

  If used internet to chat

   Yes 13.74 6.69 15.71 5.01

   No 86.26 93.31 84.29 94.99

(Continued)
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coefficients were not presented for control variables. Also, only 
significant mediation effects were presented in Table 5. Since mediating 
effects were not found for the life satisfaction measure, models were 
only constructed for other three measures of health status. The Pseudo 
R-squared values were also presented in Table 5 to indicate goodness 
of fit of the models. As the table showed that when using grandchild 
caregiving as well as mediating variables to predict grandparental 
health, models predicting SRH had greater Pseudo R-squared values, 
indicating a better fit of the models when predicting SRH. The Pseudo 
R-squared value of 0.13 suggested that the regression model explains 
13.0% variations of SRH. The Pseudo R-squared values for models 
predicting depression were the lowest, suggesting the model fit is not 
as good as predicting other health measures.

The main findings drawn from Table 5 can be summarized as 
follows: When using grandparental caregiving variable along with 
mediating variables to predict SRH, the results showed that the total 
effect of caregiving experience on SRH was positive. This meant that 
giving care to grandchildren was beneficial to grandparents’ SRH. It 
increased the SRH score by 7.0% (e(0.07)-1 = 0.07) for the model that 
contained all respondents. By introducing the mediating variable, 
using internet to watch videos, the direct effect of the caregiving 
variable on SRH was 0.8, suggesting using internet to watch videos 
increased the positive effect of grandchild caregiving on health by 

1.0% (e(0.08–0.07)-1 = 0.01). The mediating effect was found to 
be significant among rural grandfathers and rural grandmothers.

When using covariates to predict the IADL measure, having 
grandchild caregiving experience was found to be  significantly 
negatively associated with grandparents’ IADL difficulty scores with 
the total effect being −0.29 in the model for all respondents. When 
including the mediating variable, using internet to chat, the direct 
effect was −0.30 and the indirect effect became 0.01. These values 
indicated that using internet to chat had a beneficial effect, which 
decreased the likelihood of grandparents having difficulties in 
instrumental activities of daily living by 1.0% (e(−0.29 + 0.30)–1 = 0.01) 
when using grandchild caregiving experience to predict it. Except for 
the subgroup of urban grandfathers, such a mediating effect was 
significant among all other three subgroups. The mediating effect of 
the internet usage variable was relatively stronger for urban 
grandmothers as compared to other subgroups.

Regarding depression, the results showed that using internet to 
watch news tended to be a pathway variable that mediated with 
both caregiving variables to impact grandparents’ depression level. 
For the model that studied all respondents, when the caregiving 
experience variable mediated with the watching news variable to 
predict grandparents’ depression, the total and direct effects 
were − 0.23 and − 0.29, respectively. The indirect effect of 0.06 

TABLE 3 OLS regression analysis of grandparental childcare on grandparents’ health outcomes: Chinese grandparents aged 50–80.

Variables Self-Rated Health IADL Depression Life Satisfaction

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Independent variable

If R Cared for 

grandchild(ren)

0.03+ (0.02) 0.02+ (0.02) −0.42*** (0.47) −0.32*** (0.47) −0.20+ (0.11) −0.18+ (0.11) 0.03** (0.01) 0.03** (0.01)

Control variables

Age −0.01*** (0.00) −0.01*** (0.00) 0.07*** (0.00) 0.06*** (0.00) −0.01 (0.01) −0.02* (0.01) 0.01*** (0.01) 0.01*** (0.01)

Sex 0.11*** (0.02) 0.11*** (0.02) −0.38*** (0.05) −0.38*** (0.05) −1.66*** (0.11) −1.64*** (0.11) 0.05*** (0.01) 0.05*** (0.01)

Urban residence 0.06*** (0.02) 0.05* (0.02) −0.28*** (0.06) −0.25*** (0.06) −1.11*** (0.13) −1.00*** (0.13) 0.03 (0.02) 0.03 (0.02)

Educational 

attainment

0.15*** (0.02) 0.13*** (0.02) −0.39*** (0.05) −0.35*** (0.05) −1.16*** (0.12) −1.02*** (0.12) −0.02 (0.01) −0.02 (0.01)

If lived with spouse 0.06** (0.02) 0.06** (0.02) −0.08 (0.06) −0.09 (0.06) −1.33*** (0.14) −1.33*** (0.14) 0.12*** (0.02) 0.12*** (0.02)

Annual household per 

capita income

0.07*** (0.01) 0.06*** (0.01) −0.19*** (0.02) −0.19*** (0.02) −0.39*** (0.04) −0.37*** (0.04) 0.02*** (0.00) 0.02*** (0.00)

If received pension −0.06* (0.03) −0.06* (0.03) −0.08 (0.07) −0.07 (0.07) 0.06 (0.17) 0.08 (0.17) 0.04* (0.02) 0.04* (0.02)

# of chronic diseases −0.25*** (0.01) −0.25*** (0.01) 0.36*** (0.02) 0.36*** (0.02) 0.98*** (0.05) 0.98*** (0.05) 0.06*** (0.02) 0.06*** (0.01)

Mediating variables

Used internet to chat 0.02 (0.04) −0.25* (0.12) −0.31 (0.27) 0.00 (0.03)

Used internet to watch 

news

0.07 (0.04) −0.12 (0.12) −0.81** (0.28) −0.01 (0.04)

Used internet to watch 

videos

0.11* (0.02) −0.10 (0.13) 0.01 (0.29) 0.01 (0.04)

Constant 2.73*** (0.09) 2.77*** (0.09) 5.27*** (0.26) 5.36*** (0.26) 24.69*** (0.61) 24.89*** (0.04) 3.42*** (0.08) 3.42*** (0.08)

N 13,483 13,483 14,214 14,214 13,337 13,337 13,420 13,420

Adjusted R2 0.12 0.13 0.11 0.11 0.10 0.11 0.02 0.02

2018 China Health and Retirement Longitudinal Study (CHARLS).
+p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001. Numbers in parentheses are standard errors.
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TABLE 4 OLS regression analysis of grandparental childcare length on 
grandparents’ health outcomes: Chinese grandparents aged 50–80.

Variables Depression

Model 1 Model 2

Independent variable

# of hours cared for 

grandchild(ren)/day

0.04**(0.01) 0.03** (0.01)

Control variables

Age −0.03* (0.01) −0.03**(0.01)

Sex −1.41*** (0.17) −1.39*** (0.17)

Urban residence −1.02*** (0.19) −0.92*** (0.19)

Educational attainment −1.10*** (0.17) −0.95*** (0.18)

If lived with spouse −0.92*** (0.22) −0.93*** (0.22)

Annual household per 

capita income

−0.43*** (0.05) −0.37*** (0.04)

If received pension −0.08 (0.26) −0.04 (0.26)

# of chronic diseases 0.81*** (0.08) 0.82*** (0.08)

Mediating variables

Used internet to chat −0.52 (0.42)

Used internet to watch news −0.84**(0.44)

Used internet to watch 

videos

−0.04 (0.45)

Constant 25.48*** (0.97) 24.89*** (0.04)

N 5,808 5,808

Adjusted R2 0.08 0.09

2018 China Health and Retirement Longitudinal Study (CHARLS).
+p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001. Numbers in parentheses are standard errors.

implied that for those who cared for grandchild(ren), using internet 
to watch news further dropped grandparents’ depression level by 
6.0% (e(−0.23 + 0.29)-1 = 0.06) when linked to grandparental caregiving. 
Similarly, when number of hours caring for grandchildren was used 
to predict grandparents’ depression, all three effects in the model 
were significant with indirect effect being 0.01. It suggested that 
longer hours of grandchild care increased grandparents’ depression 
level; internet usage offset the detrimental effect of long hours 
caregiving on the respondent’s mental health by 1.0%. The 
mediating effects were found in all four subgroups with the 
mediating effect being strongest among urban grandmothers. 
Figures  2A–D showed the pathways with significant mediating 
effects that were discussed above.

5. Discussion

Previous studies documented a strong relationship between 
grandparents caring for grandchildren and grandparental health (5, 
11, 12, 26, 30). This research attempted to improve the existing 
literature by investigating the mediating effects of internet use in the 
linkage between grandparental child care and grandparents’ health 
status. The descriptive results showed that except for SRH, 
grandparents who had the experience of caring for at least one 
grandchild reported better mental health status, higher level of life 

satisfaction as well as lower IADL scores. Such findings were consistent 
with previous findings that offering care to grandchildren benefited 
grandparents’ health (30, 78).

Internet use was found to be a factor that mediated the relationship 
between caring for grandchildren and grandparents’ health. 
Specifically, watching videos promoted the beneficial effect of 
caregiving on grandparental health. Chatting through the internet 
decreased the negative effect of caregiving on IADL. Watching news 
through the internet was also found to decrease the negative 
consequence of caregiving on depression. In sum, internet use served 
as a mediator that promoted the positive effect of caregiving on 
grandparents’ health. We propose several rationales that may explain 
why internet use has played a mediating role in the link between 
intergenerational caregiving and grandparental health.

First, social connectedness grandparents gained through internet 
use offsets isolation that they may experience from childcare. As it was 
mentioned in earlier section of the paper, caregiving is time 
consuming, which prevents grandparents from social engagement and 
participating in leisure activities. As a result, heightened isolation and 
depression occur. Using the internet increases grandparents’ social 
communication and entertainment and offers new channels for older 
people to stay in contact or socialize with families and friends through 
messaging or chatgroups. It helps them to obtain new information, 
improve technical skills, and conduct commercial transactions. This 
rationale perhaps explains why watching news through the internet 
decreased the negative consequence of caregiving on depression found 
in this study. This is likely attributable to the fact that watching news 
makes grandparents feel less isolated from the society and more 
involved in social events. This rationale falls in line the social causation 
theory which emphasizes the importance of social networking and 
social engagement (41, 43).

Secondly, the internet can serve as a valuable source of support, 
which broadens grandparents’ social networks and helps older 
adults to fulfill their needs for companionship and overcome 
negative feelings and events including intergenerational conflicts 
(79). The support and sense of relief from online ties in turn benefit 
older adults’ health. Previous studies documented that the quality 
of grandparents’ relationships with their adult children and 
grandchildren are essential for their physical and mental health as 
well as subjective well-being (80). Evidence also indicated that older 
adults with weak intergenerational emotional cohesion are more 
likely to seek help outside the family, such as friendship and online 
ties (81). For the studied sample in this research, chatting through 
the internet may serve as an important way of social networking, 
which improved seniors’ functional independence dealing with 
daily activities and eased their frustration. This rationale is 
consistent with results presented in prior literature that social 
support mediated the influence of grandparental child care on 
grandparents’ health (55–57).

The third rationale relates to the compensatory internet use theory that 
values useful health-related information internet use brings to individuals 
(47, 48). Chinese grandparents tended to watch videos relating to 
longevity and health preservation. As researchers indicated, most internet 
users seek health related information from websites and discussion groups 
(82). Compared to other age groups, elders were especially interested in 
the internet for health related reasons (83). A study of Chinese sample 
showed that over 60.1% of the respondents claimed using internet to 
search health information (84). Therefore, practicing and internalizing 
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TABLE 5 Total, direct, and indirect effects of internet use on health outcomes, using the KHB method: Chinese grandparents aged 50–80.

Variables Self-rated health IADL Depression

Total 
effect

Direct 
effect

Indirect 
effect

Total 
effect

Direct 
effect

Indirect 
effect

Total 
effect

Direct 
effect

Indirect 
effect

All Respondents

X1: Cared for grandchild(ren)

  M1: Used internet to chat – −0.29*** −0.30*** 0.01* –

  M2: Used internet to watch news – – −0.23* −0.29** 0.06***

  M3: Used internet to watch videos 0.07* 0.08* −0.01+ – –

  Pseudo R-squared 0.13 0.11 0.10

X2: # of hours cared for grandchild(ren)/day

  M1:Used internet to watch news – – 0.05*** 0.04*** 0.01*

  Pseudo R-squared – – 0.09

Subgroup1: (Urban Grandfathers)

X1: Cared for grandchild(ren)

  M1: Used internet to chat – –

  M2: Used internet to watch news – – −0.18 −0.29 0.12**

  M3: Used internet to watch videos – –

  Pseudo R-squared – – 0.08

X2: # of hours cared for grandchild(ren)/day

  M1: Used internet to watch news – – 0.06** 0.06** 0.01+

  Pseudo R-squared – – 0.09

Subgroup2 (Rural Grandfathers)

X1: Cared for grandchild(ren)

  M1: Used internet to chat – −0.23** −0.22* 0.01+ –

  M2: Used internet to watch news – – 0.08 0.13 −0.04*

  M3: Used internet to watch videos 0.04 0.05 −0.01+ – –

  Pseudo R-squared 0.13 0.09 0.06

X2: # of hours cared for grandchild(ren)/day

  Used internet to watch news – – 0.01 0.01 0.00

  Pseudo R-squared – – 0.06

Subgroup3 (Urban Grandmothers)

X1: Cared for grandchild(ren)

(Continued)

https://doi.org/10.3389/fpubh.2023.1196234
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
an

g
 et al. 

10
.3

3
8

9
/fp

u
b

h
.2

0
2

3.119
6

2
3

4

Fro
n

tie
rs in

 P
u

b
lic H

e
alth

12
fro

n
tie

rsin
.o

rg

TABLE 5 (Continued)

Variables Self-rated health IADL Depression

Total 
effect

Direct 
effect

Indirect 
effect

Total 
effect

Direct 
effect

Indirect 
effect

Total 
effect

Direct 
effect

Indirect 
effect

  M1: Used internet to chat – −0.07 −0.10 0.03* –

  M2: Used internet to watch news – – 0.45 0.31 0.14**

  M3: Used internet to watch videos 0.02 −0.01 0.03*** –

  Pseudo R-squared 0.11 0.09 0.06

X2: # of hours cared for grandchild(ren)/day

  M1: Used internet to watch news – – 0.08 0.07 0.01+

  Pseudo R-squared – – 0.06

Subgroup4 (Rural Grandmothers)

X1: Cared for grandchild(ren)

  M1: Used internet to chat – −0.50*** −0.52*** 0.02* –

  M2: Used internet to watch news – – −0.92*** −0.94*** 0.02***

  M3: Used internet to watch videos 0.07* 0.08* −0.01 – –

  Pseudo R-squared 0.10 0.12 0.06

X2: # of hours cared for grandchild(ren)/day

  M1: Used internet to watch news – – 0.06*** 0.05*** 0.01*

  Pseudo R-squared – – 0.05

2018 China Health and Retirement Longitudinal Study (CHARLS).
+p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001. X refers to independent variable; M refers to mediating variable. Only significant mediating effects are presented in table.
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healthy behaviors and lifestyles obtained from videos on the internet may 
explain the mediating effect of internet use.

The fourth rationale is drawn from the argument of bonding social 
capital. Bonding social capital refers to an individual’s close ties with 
families or friends. Internet has the advantages of convenience, 
connectivity, and ubiquity. Younger generation has become highly 
dependent on the Internet in daily lives, including online food 
ordering, shopping, banking, information seeking, leisure activities 
et al. (85). Being an internet user puts older adults in the same online 
contexts with their adult children. Internet use may help to resolve 
intergenerational conflicts between grandparents and their adult 
children by increasing the shared-identity bonds between two 
generations (86).

Internet use did not show a mediating effect on grandparents’ life 
satisfaction. Such results suggested that internet use may alleviate 
caregivers’ depression level and promote physical health, but it had 
limited influence on grandparents’ satisfaction toward life. This is 
probably attributable to the fact that when posting information on the 
website, people tended to upload photos, videos, stories that show 
positive sides of life. Receiving such information bring psychological 
loss and relative deprivation, which reduced people’s life satisfaction. 
This finding is consistent with social comparison theory (53, 54).

Besides investigating the mediating effects of internet use, another 
focus of the research was to explore the rural–urban and gender 
differences. Findings of the study painted a complex picture of the 
health implications. Overall, urban grandparents showed better 

FIGURE 2

(A–D) Mediating effects indicating pathways through which grandparental childcare affects grandparents’ health. (A) Pathway through using internet to 
watch videos. (B) Pathway through using internet to chat. (C) Pathway through using internet to watch news. (D) Pathway through using internet to 
watch news.
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physical and mental health than their rural counterparts with urban 
grandfathers reporting best health outcomes and rural grandmothers 
having worst health status. As to the gender differentials, grandfathers 
showed better health outcomes as compared to their female 
counterparts in both rural and urban settings. When the KHB method 
was applied to explore how caregiving and internet use shaped 
grandparental health, variations arose among subgroups as well. 
Clearly, watching videos through internet only showed a significant 
mediating effect on SRH among urban grandmothers and rural 
grandfathers. The mediating effect of using internet to chat on IADL 
was significant among all other three subgroups except for the urban 
grandfather group. Additionally, the mediating effect of using internet 
to watch news on depression was significant among all subgroups with 
the mediating effect being strongest among urban grandmother and 
grandfather subgroups. It is interesting to see that for some subgroups, 
the effects of caregiving and mediating variables were not consistent 
with the whole sample group. For example, watching videos reduced 
the positive effect of grandparenting on urban grandmothers’ 
SRH. Among rural grandfathers, grandparenting linked to a higher 
level of depression; watching news mediated with caregiving, which 
further increased caregivers’ depression level. For urban 
grandmothers, although watching news mediated with caregiving to 
reduce the depression level of caregivers, caregiving was found to 
be positively associated with grandmothers’ depression level. These 
findings implied that urban grandmothers somehow differed from 
other grandparents subgroups.

The gender differences shown in this study may be caused by 
gender differences in division of labor. Urban grandmothers provide 
more intensive care such as cooking, housekeeping, feeding, bathing, 
and dressing (11). Caregiving was therefore more demanding than 
rewarding for urban grandmothers. The gender differences may also 
be explained by the differentials between men and women in terms of 
sources and returns of social capital. Scholars documented that 
women are more likely to have a larger proportion of kin in their 
social networks, men tend to have more social capital from the 
workplace or formal organizations. Prior research found that informal 
socializing, such as socializing with family or friends, contributed 
more to female older adults’ life satisfaction and subjective wellbeing 
(87). Using the internet to maintain ties with families and friends 
helps older adults to foster the family cohesion, which enhances older 
Chinese women’s life satisfaction and health to a greater extent as 
compared to men (88). Previous studies also identified gender 
differences in internet use purposes and patterns. Females were found 
to use the internet more for communicative purposes, whereas males 
are more likely to use the internet for leisure activities (89). Female 
internet users are more likely to use the internet to connect with their 
adult children, especially for those left-behind grandmothers in rural 
areas who take care of grandchildren while their adult children 
migrated to cities for job opportunities. Thus, the parent–child contact 
through the internet is likely to be stronger among females than males 
and females benefit more from internet use than males.

6. Conclusion and implications

This study investigated the linkage between giving care to 
grandchildren and grandparents’ health in middle and later life, 
paying special attention to its mechanisms. Caregiving experience 

generally showed a positive effect on grandparents’ health. Such a 
finding is consistent with previous studies that giving care to 
grandchildren was beneficial to grandparents’ health (5, 8, 23). In 
addition to that linkage, the association was also found to be mediated 
by internet usage. All three internet use variables performed as 
mediators to either diminish the detrimental influence or increase the 
positive effect of caring giving on grandparental health. Thus far, 
previous analyzes have focused on documenting family cohesion, 
intergenerational relations, social networking, participating in social 
activities, and sleeping time as mediating factors which had either 
positive or negative indirect effects on grandparents’ health and level 
of life satisfaction (4, 5, 55–57). Hardly any studies have considered 
internet use as a mediator in the above linkage. Findings of this study 
shed light on the mediating effect of internet use in such an 
association, which enriched the existing literature and theories on 
mechanisms explaining grandparenting and grandparents’ health. The 
study also highlighted the urban–rural and gender differences, which 
reminded researchers to consider such differentials when studying 
grandparents’ health.

The study had limitations that need to be addressed in future 
research. One limitation was the relatively crude measures of 
caregiving. Detailed measures of intensive versus non-intensive care 
were not applied in this study. In addition, there could be recall bias 
in terms of grandparents’ self-reports of caregiving activities. Future 
research may rely on survey data that are collected by better survey 
instruments to measure caregiving. Another limitation related to the 
causality issue. Ideally, regressions should be conducted by analyzing 
the baseline and follow-up data of CHARLS. But the internet use 
variables were only available in the most recent wave, which prevented 
us from taking advantage of the longitudinal nature of the dataset to 
detect longitudinal changes in grandparenting and grandparental 
health. Thus, the current data has a limited capacity for adequately 
addressing issues of confounding or endogeneity in inferring causal 
relationships. Future research that covers a longer time span is 
warranted. Since the study mainly relied on studying the Chinese 
sample, findings may not be generalizable to other social contexts. 
Readers should interpret the results with caution.

Despite these limitations, this study had important theoretical 
contributions as well as practical implications. Theoretically, the study 
contributed to the literature on mechanisms of how caring for 
grandchildren links to grandparental health in a non-Western context. 
Previous studies have rarely paid attention to internet use as a pathway 
explaining grandparental health changes due to intergenerational 
caregiving. Results drawn from this research indicated that internet 
can serve as a mediator that improves grandparents’ health and 
reduces their depressive symptoms. Thus, findings of this study 
enriched existing theories on grandparenting and grandparents’ 
health. The study also has important practical implications. Findings 
of this research suggested that internet use may act as potential 
empowerment for older adults to maintain the connection with the 
outside world, which plays a critical role of benefiting older adults’ 
health and subjective well-being. When smartphones has become a 
predominant information source and an important communication 
channel for people, the digital divide is apparent in China, especially 
gray digital divide. It refers to the gaps in the prevalence, accessibility, 
literacy, and consequences of using digital devices between the 
younger and older generations (90). The rate of internet use among 
Chinese older adults is still low. By the end of 2018, people aged 60 
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and above accounted for 17.8% of the total population. Internet users 
aged 60 and above only accounted for only 5.2% of the total population 
in 2018 and the rate increased to 6.7% in 2020. The percentage of older 
adults using internet in rural areas is even lower (88). Accordingly, 
when policy makers and health professionals encourage grandparents 
accessing to the internet to improve their health status, they should 
focus on encouraging rural grandparents to access internet by using 
smartphones. The massive rural to urban migration has caused 
physical separation between older people and their adult children in 
rural China. A large amount of rural grandparents stay in skipped-
generation households taking care of their grandchildren. They 
experience more difficulties in caregiving and more disadvantages in 
internet use due to limited accessibility and literacy to modern 
technology. Hence, it is urgent to increase internet accessibility among 
older adults, especially those in rural areas. They should be helped to 
learn how to use modern technology. This study also offered empirical 
evidence showing the gender differences between female and male 
grandparents in health status as well as internet use. In sum, the rural–
urban and gender differentials call for more research to shed light on 
the benefits of internet use among subgroups of grandparents. Future 
policies also need to be tailored based on the heterogeneous features 
of Chinese grandparents’ subpopulations.
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