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Abstract
Recent research has shown that in high-income countries, investing in children’s educa-
tion could be an effective strategy to improve parental health in older age. However, little 
is known about whether this pattern exists in China, a rapidly aging context with strong 
filial piety traditions and a weak public support system for older adults. Using longitudinal 
data from the China Health and Retirement Longitudinal Study, we used Cox proportional 
hazards and multinomial logistic regression models to investigate changes in both mor-
tality and subjective health (self-reported health) outcomes. We assessed the association 
separately by parental gender. Having college-educated children was associated with a 31% 
decline in the hazard of parental death (adj. HR 0.69, p < .05). The odds of parents with 
children who completed secondary education maintaining good health was 1.80 times that 
of the parents whose children completed primary education or less (OR 1.80, p < .001). 
We found no gender difference among parents with respect to the association between 
children’s educational attainment and parental health. Children’s education might be a 
prominent factor in magnifying existing health disparities among Chinese older adults. We 
urge policymakers to consider the multigenerational advantages of expanding educational 
opportunities in China for not only college but also secondary education.
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1 Introduction

Education of individuals appears to be protective regarding the health of their family 
members. Recently, studies in developed countries found that offspring’s level of educa-
tion is positively associated with parental longevity (Friedman and Mare 2014; Sabater 
and Graham 2016; Torssander 2013, 2014; Zimmer et al. 2007, 2016). An emerging body 
of research also has documented how the educational resources of adult children may 
shape older parents’ short- and long-term health outcomes, such as functional limitation, 
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depressive symptoms, cognitive impairment, and physiological dysregulation (Lee 2018a, 
b; Lee et al. 2017; Yahirun et al. 2017).

However, only a few available studies focused on whether this pattern exists in low- 
and middle-income countries (De Neve and Harling 2017; De Neve and Kawachi 2017; 
Yahirun et  al. 2016, 2017; Yang et  al. 2016). In contrast to evidence from high-income 
countries, recent literature from Asia (Cai et  al. 2006; Giles et  al. 2010; Knodel et  al. 
2000), Latin America (Giles et al. 2010), and Africa (De Neve and Harling 2017) suggests 
that many individuals aged 60 or older in low- and middle-income countries still depend on 
support provided by their children. Without a reliable public support system, older parents 
in developing countries rely heavily on close family ties. Given the strong empirical asso-
ciation between education and socioeconomic status, investing in children’s human capital 
might be one of the most effective strategies for parents to secure their living conditions 
in old age (De Neve and Harling 2017; Friedman and Mare 2014; Lundborg and Majlesi 
2015; Torssander 2014; Zimmer et al. 2016). This is particularly important in policy set-
tings where the public welfare system provides limited resources to older adults and adult 
children play a more prominent role in supporting older generations.

This study extended previous research by testing whether the educational attainment of 
adult children influences objective and subjective health outcomes among older parents in 
China. China is a developing country where educational expansion has occurred rapidly 
since the late 1990s. It is also still characterized by the cultural tradition of filial piety. This 
paper examines changes in both objective (mortality) and subjective (self-reported health) 
health outcomes in China. Most previous research assessed long-term outcomes and par-
ents’ current health status, but few studies discussed changes over time. We addressed 
this question by studying objective and subjective health changes to better understand the 
dynamics of older parents’ health associated with children’s education.

2  Literature Review

2.1  Adult Children’s Education and Parental Health

To study intergenerational human capital transmission, researchers have generally followed 
human capital theory, which is based on the seminal work of Becker and Tomes (1976). 
Human capital refers to the stock of habits and social and personality attributes, includ-
ing creativity, embodied in the ability to perform labor so as to produce economic value 
(Becker and Tomes 1976, 1986). The human capital model not only accounts for genetic 
or biological transmission across generations, but also assumes that socioeconomic fac-
tors—such as parents’ investment in their own education, occupational skills, income, and 
assets—play a significant role. It describes intergenerational human capital transmission in 
two ways. First, health and ability are transmitted from parents to children biologically and 
genetically. Second, better-educated parents invest more or more efficiently in their chil-
dren’s human capital (e.g., skills and knowledge; Becker and Tomes 1986; Kaushal 2014; 
Solon 1999).

Human capital theory thus explains intergenerational transmission from parents to 
children. However, differential investment in children’s education may be a key driver of 
social and health disparities among parents in older age (Berkman et al. 2000; De Neve and 
Kawachi 2017; Kawachi and Berkman 2000). The impact of children’s human capital on 
parental health is likely to be protective for three reasons. First, children could function as 
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a substitute for tax-supported institutions (e.g., public health insurance and social security) 
or market institutions (e.g., employer-provided pensions and private health insurance) in 
less-developed settings (Stephens and Yang 2014). Children could compensate with mon-
etary support to their parents for human capital investment in their childhood related to 
their education. Second, children with better education might be more able to provide care 
to parents due to better knowledge of preventive care, the health insurance system, long-
term care arrangements, and health technology. Well-educated children might also indi-
rectly influence their parents to engage in a healthier lifestyle by simply exposing parents 
to their own lifestyles (DiMaggio et  al. 2001; Friedman and Mare 2014). Finally, social 
support and social control may be common means by which adult children affect older par-
ents’ health. Parental relationships with their adult children represent a major element of 
their social networks and source of household support. Well-educated children are likely to 
develop empathy and build self-confidence, attributes that increase the likelihood of help-
ing family members and promoting family integration (Oliker 2000; Roschelle 1997).

A growing share of correlational research has examined the benefits of human capital 
among children for parents. In developed settings, both cross-sectional (Sabater and Gra-
ham 2016; Yahirun et al. 2016; Zimmer et al. 2002) and longitudinal (Friedman and Mare 
2014; Lee 2018a; Lee et  al. 2017; Torssander 2013, 2014; Zimmer et  al. 2007) studies 
found a universally protective association between children’s education and parental health. 
In Swedish studies, for instance, Torssander (2013, 2014) used sibling fixed-effects and 
found that having tertiary-educated children was associated with a 20% increase in the haz-
ard of parental survival compared to parents whose children only completed compulsory 
schooling. In the United States, Friedman and Mare (2014) found that having children with 
a college degree was associated with a 6.3% increase in the hazard of parental survival 
compared to parents of children with less than a high school education, and this effect was 
more pronounced in terms of mortality, with ties to behavioral risks (e.g., lung cancer and 
chronic lower respiratory diseases).

In developing countries with limited public support in old age and stronger expectations 
of obligations to care for older parents, only a handful of available studies have found a 
similar positive association between children’s education and parental health. Although the 
spillover effect of children’s education on parents might differ based on the epidemiologi-
cal profile, cultural factors, and institutional settings under study (De Neve and Fink 2018), 
this marginal impact in lower-resources settings was generally larger than the impact in a 
high-resource setting. Yahirun et al. (2017) found that adult children’s education was not 
associated with changes in parents’ physical functioning, but having college-educated chil-
dren was associated with a 40% decline in parental mortality risk. Another study using 
data from South Africa found that a 1-year increase in children’s schooling attainment was 
associated with a 5% decline in the hazard of maternal death and 6% decline in the hazard 
of paternal death (De Neve and Harling 2017). Finally, Yang et al. (2016) found in China 
the adjusted hazard of parental death for children who received 10 or more years of educa-
tion was 17% lower than that of children who received 6 years of education or less. This 
Chinese population-based study, however, is difficult to interpret because it did not control 
for likely child-level confounders such as number of children, sex composition, and income 
level, thereby potentially introducing bias into the estimates.

Although the bulk of correlational studies is growing rapidly, identifying a causal rela-
tionship is difficult given the endogeneity of children’s education and omitted variable bias, 
such as unobserved genetic or environmental factors that might have determined children’s 
educational attainment and parental health status. Limited research has exploited large 
educational reforms as “nature experiments” to estimate the causal effects of education on 
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parental health. Lundborg and Majlesi (2018) used changes in years of compulsory school-
ing as the instrumental variable, but this study found no causal effect of children’s educa-
tion on parental mortality risk. In low-resource settings, the marginal impact of children’s 
education is more prominent. De Neve and Fink (2018) exploited the 1974 Tanzania Uni-
versal Primary Education policy reform as their instrumental variable and found that each 
additional year of primary schooling among children led to a 3.7% reduction in maternal 
death and 0.8% reduction in paternal death. Ma (2017) used the exposure of adult children 
to compulsory education reform around 1986 in China and its interaction with enforcement 
intensity as an instrument variable for children’s years of schooling, and found increasing 
years of adult children’s education led to higher level of cognitive functions and a longer 
expected survival of older parents.

2.2  Distinctions in Associations Between Children’s Education and Mothers’ 
and Fathers’ Health

The effect of children’s education on parents’ health likely differs by gender. A growing 
number of studies confirm that children’s education affects women and men distinctly, but 
the evidence is mixed. On the one hand, Yahirun et al. (2017) and Smith-Greenaway et al. 
(2018) investigated the association between children’s education and parental mortality 
and found mother’s survival is more sensitive to children’s education than fathers. Women 
may depend more on the support of their children because they have far fewer financial 
resources given their loose attachment to the labor market. In addition, women are more 
likely to serve as caregivers in the family. They continue to provide unpaid care to children 
and grandchildren. These roles place mothers in close physical proximity to children and 
potentially open up additional pathways through which mothers and children support mutu-
ally (Gomes 2007). Yang et al. (2016), on the other hand, found that men whose children 
had high education had a lower risk of death in China. Men are more likely to engage 
in unhealthy behaviors, such as excessive tobacco and alcohol use (Li et al. 2015). Thus, 
children might have more opportunities to positively influence father’s health. Due to patri-
archal culture and the father-child relationship it fosters, children may be more aware of 
their aging fathers’ needs (De Neve and Kawachi 2017). This variance in findings across 
countries is partly due to differences in family cultures and institutional settings, but makes 
the generalizations difficult.

2.3  Chinese Education System

Like other developing countries, China underwent a rapid expansion in educational attain-
ment throughout the latter half of the twentieth century. Alongside economic reforms and 
opening of China, the Chinese government began the first structural implementation of 
9-year compulsory education in 1986, including 6 years of primary education and 3 years 
of secondary education (Tsang 1991). Enrollment at both levels of compulsory school-
ing increased rapidly, reaching approximately 104% and 95% for primary and secondary 
school gross enrollment, respectively (UNESCO 2018). In 1999, higher education expan-
sion started, which resulted in a sharp increase in college graduates (Li et al. 2014; Xing 
et  al. 2017). In contrast to older generations, younger generations grew up with higher 
educational opportunities. The number of children receiving higher education has boomed 
from 1 million in 1998 to 6.3 million in 2009 (Yeung 2013). The large generational gap 
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in higher education may raise the possibility that children’s human capital contributes to 
parental health in China.

2.4  Chinese Context: Old‑Age Support and the Role of Children

Due to increases in longevity and a strict one-child policy for 30 years, China is confront-
ing rapid population aging at a relatively early stage of development. China’s elderly sup-
port ratio, defined as the number of prime-aged adults (25–64 years old) divided by the 
number of adults aged 64 or older, is estimated to decrease from 7.3 in 2014 to only 2.1 
by 2050 (National Bureau of Statistics of China 2015). Family support for older people is 
still taken seriously in both urban and rural China, but its significance among rural older 
adults is substantially greater (Cai et al. 2012). Currently, family remains the main source 
of support for rural older adults in China (Cai and Wang 2006). Old-age support provided 
through the extended family network is not only a deep-rooted tradition in China, but also 
mandated and promoted by a family support law (Chan and Chui 2011). The extent of 
these forms of support is evidenced by indicators such as shared living arrangements and 
household income (Pei and Tang 2012; Li and Jiang 2017).

In China, social insurance retirement benefits play a major role in the total income of 
older adults, but this support often varies greatly by residential registration. Most urban 
residents enjoy pensions through employment. Select groups (e.g., public sector employ-
ees) have pension arrangements, whereas other groups do not. Occupational pensions are 
present but are more limited and industry-specific. In rural China, residents aged 60 or 
older have received a minimum monthly income of 55 RMB (about $8 USD) under the 
New Rural Pension Scheme since 2008. Although designed as an insurance scheme, this 
basic minimum is guaranteed by the state, with contributions from both central and local 
governments. However, the program’s adequacy has been widely doubted due to the low 
rate of the benefit (Guo 2014; Pei and Tang 2012; Shen and Williamson 2010). The weak 
public support system drives poverty that affects almost a quarter of Chinese individuals 
aged 60 or older (Castañeda et al. 2016).

Understanding the broader returns of investing in children’s human capital is par-
ticularly important in China’s rapidly aging society for three reasons. First, in Chinese 
culture, children’s educational achievement is highly valued as a symbolic asset and 
perceived social standing among aging parents. The educational attainment of children 
is regarded as an essential factor of successful aging and supportive ties with children 
(Hsu and Wu 2016). Parents begin going to great lengths to ensure their children’s, and 
by extension their families ‘success. Second, a college education is costly and becom-
ing more expensive in China, and parents bear much of the financial burden of high 
tuition costs. In China, many parents pay for their children’s college expenses. In fact, 
research has indicated that more than half of Chinese parents spend more than 10,000 
RMB ($1453 USD) per year on children’s college tuition (Yeung 2013). Previous find-
ings estimated that tuition costs are approximately 37% of the average gross national 
income per person in China (Brandenburg and Zhu 2007). Many parents deplete their 
life savings to pay for a good education for their children. In a context featuring high 
lifetime health care costs, parents are confronted with a tradeoff between investing in 
their children’s higher education and holding on to their wealth for future expenses. 
Finally, China is facing significant challenges in its effort to provide adequate support 
to the older population in the coming years. Due to the one-child policy, older adults 
in the future will have fewer children to provide caregiving (Jiang et  al. 2018; Zhang 
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et  al. 2012). Large-scale migration and urbanization also are undermining traditional 
filial piety, and the public pension program remains immature and unequal in urban 
areas (Fowler et al. 2010). Therefore, the current study has important implications for 
research and policy by assessing whether investment in increased education in China 
may bring benefits in terms of improved health for older generations, beyond those aris-
ing more directly from children’s improved well-being.

2.5  Hypotheses

Hypothesis 1 The association between adult children’s education and parents’ mortality 
rate will be negative over time, even after adjusting for parents’ socioeconomic status.

Hypothesis 2 Adult children’s higher education will be positively associated with miti-
gated self-rated health deterioration and later onset of health decline.

Hypothesis 3 The strength of the association between adult children’s education and 
parental health outcomes will vary by parental gender. We posit the association will be 
stronger for mothers compared to fathers due to women’s weaker attachment to the labor 
market and their roles as family caregivers, which may result in closer relationships with 
adult children in later life compared to fathers.

3  Methods

3.1  Data

This study is based on data from the China Health and Retirement Longitudinal Study 
(CHARLS), a biannual panel survey of residents aged 45 years or older living in house-
holds in China. It is modeled after the U.S. Health and Retirement Study, including 
detailed information on health, socioeconomic status, health status, and children (Zhao 
et  al. 2014). The baseline sample was conducted in 2013 and included 18,605 indi-
viduals in approximately 11,000 households. The response rate was 80.51% across 28 
provinces. Two follow-up interviews were conducted in 2013 and 2015. We restricted 
the sample to individuals aged 50 or over who had at least one child in 2011. Given 
that most children have finished their highest level of education by age 25, this study 
excluded respondents if all their children were younger than 25 at baseline. This left us 
with an analytic sample of 7340 parents.

The analytic samples of this study differed for mortality and self-rated health analyses. 
The mortality analysis, used to assess changes in long-term health, drew on the three waves 
of data from 2011 to 2015. We excluded parents who were assumed dead but whose year 
of death could not be identified. Of the 7340 individuals included in the baseline sam-
ple, 565 died by 2015. For self-reported health analysis, we also used three waves of data. 
We excluded participants who were lost to follow-up, died, or did not report self-reported 
health at any of the waves. The self-reported health sample consisted of 4794 parents who 
rated their health as fair or poor in 2011 and 1343 parents who rated their health as good, 
very good, or excellent in 2011.
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3.2  Outcome Variables

We examined older parents’ timing of death by leveraging 5  years of mortality data. 
Decedents’ year of death was recorded in an exit interview section. For self-reported 
health, respondents were asked to rate their health as excellent, very good, good, fair, 
or poor in the past 12 months. At each wave, the answer was recoded as a binary vari-
able (0 = poor or fair, 1 = good, very good, or excellent). Our outcome variable was the 
change in self-reported health status: deteriorating, maintaining poor health, improving, 
and maintaining good health.

3.3  Explanatory Variables

The main explanatory variable was adult children’s education, measured by the highest 
educational attainment of children for each parent at baseline, following earlier studies 
by De Neve and Harling (2017) and Ma (2017). Educational attainment was defined as 
a categorical variable as follows: (a) primary school or lower level of schooling, (b) 
secondary school, and (c) college or higher level of education. We compared parents 
whose children finished primary or lower schooling to parents whose children had com-
pleted secondary school or college education or above. These comparisons are likely to 
be policy relevant in China, where much of the public attention is focused on equality of 
access to college education and beyond.

3.4  Control Variables

To account for possible confounding, we controlled for a set of parental characteristics, 
including parents’ age in years using both linear and quadratic terms, based on the find-
ing of a nonlinear relationship between age and parental health trajectories. In our sam-
ple, a large proportion of parents received little formal education. Thus, we recoded par-
ents’ education as less than primary education, completed primary education, finished 
secondary education, and at least some college education. We also adjusted for parents’ 
gender, marital status (currently married or unmarried), residence registration (urban or 
rural), number of living children, personal income, and household wealth. We followed 
previous research in using tertiles of income and wealth (Yahirun et al. 2017).

To examine how adult children’s education influences parental health, we also 
included a series of measures of children’s characteristics, including the highest income 
among children, average age, gender composition, marital status, employment, average 
number of children, living arrangement, and financial support to parents. Gender com-
position was measured by the proportion of sons for each parent. The highest income of 
children was based on parents’ reports (tertiles). For living arrangement, we accounted 
for the proportion of children who lived with parents, in another neighborhood of the 
same town, and in another city or province, suggesting the importance of coresiding 
children in caregiving for aging parents. Financial support to parents was measured by 
asking whether participants received any transfers from children in the last 12 months 
(Lee 2018b; Yahirun et al. 2016, 2017). These variables were based on baseline meas-
urement and time-invariant.
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3.5  Statistical Analyses

Our unit of analysis was the parent. To investigate the association between changes in 
parental health and adult children’s education, we conducted two sets of analyses. First, 
we used Cox proportional hazard models to estimate the timing of parents’ death. Parents 
entered the study at the baseline interview in 2011 and were followed until the last inter-
view date or death. Additionally, we also assessed whether interacting children’s education 
with parents’ gender affected the significance of our main variables. When testing the pro-
portionality, we found slight violations of the proportionality assumption at the youngest 
ages. Therefore, we tested nonproportionality in two ways. We interacted adult children’s 
education with parents’ age and found no effect on our main variable. Another approach 
was to examine the interaction between adult children’s education with a dichotomous vari-
able for parents younger than 80. We found similar results—children’s education remained 
significantly associated with parental mortality.

Our second analyses used multinomial logistic regression models to examine mainte-
nance, decline, and improvement in parents’ self-reported health between 2011 and 2015. 
Models of self-reported health change included respondents who reported their health at 
all three waves. We used multinomial logistic regression to predict the odds of maintaining 
good or poor health, experiencing health deterioration, or experiencing improved health. 
The progressive adjustment strategy was as follows: Model 1 consisted of parents’ charac-
teristics, including parents’ educational attainment. Model 2 added children’s highest edu-
cation, the main variable in our study. In Model 3, we adjusted for other characteristics 
of children’s life (e.g., highest income among children, average age, gender composition, 
marital status, employment, number of children, and living arrangement) (Yahirun et  al. 
2017). Model 4 examined whether interacting parents’ gender with children’s education 
affected the significance of our main predictor variable.

All analyses models were weighted based on recent research methods (Friedman and 
Mare 2014; Lee 2018b). The analyses were conducted in Stata 15. Finally, the covariate 
with the most missing data was the indicator measuring children’s income, with less than 
5% of missing values. Missing data on independent variables was handled with the Stata 
multiple imputation suite (StataCorp 2013).

3.6  Sensitivity Analyses

In supplemental analyses, we also tested alternative specifications of children’s education, 
such as mean or median years of education, but the results remained similar. In addition, 
we examined the proportion of children (a) with primary school education or less, (b) who 
completed secondary school, and (c) with college-level education using methods from 
Friedman and Mare (2014). The three proportions summed to 1 for each parent. We found 
that the highest educational attainment among adult children differentiated parental health.

4  Results

Table 1 presents baseline parents’ characteristics for the two samples used in our analy-
ses. Mean age at the 2011 baseline survey was 63 for parents. Rural residents made up 
the majority of parents in the sample. At the baseline, the parents’ sample consisted of 
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Table 1  Weighted descriptive statistics, parents aged 50+. Source: CHARLS, 2011–2015

Mortality sample Self-rated health sample
Proportion/mean (SE) Proportion/mean (SE)

Parents’ demographic characteristics
Gender
 Female 50.10% 48.03%
 Male 49.90% 51.97%

Age 63.07 (8.98) 62.30 (8.27)
Educational attainment
 No education 30.74% 29.20%
 Primary education 42.36% 43.98%
 Secondary education 25.33% 25.43%
 College and above 1.58% 1.39%

Marital status
 Not married 24.76% 21.84%
 Married 75.24% 78.16%

Hukou status
 Rural 76.33% 78.38%
 Urban 23.67% 21.62%

Income
 No income record 17.10% 16.08%
 First tercile 32.80% 33.10%
 Second tercile 26.47% 27.00%
 Third tercile 23.63% 23.81%

Household wealth
 No wealth record 30.53% 29.41%
 First tercile 25.75% 26.02%
 Second tercile 22.63% 23.70%
 Third tercile 21.08% 20.87%

Number of children 2.99 (1.50) 2.97 (1.46)
Children’s characteristics
Children’s highest education
 Primary education 20.49% 20.80%
 Secondary education 58.71% 58.47%
 College and above 20.80% 20.72%

Average age 35.75 (8.22) 36.85 (7.92)
% of sons 0.34 (0.35) 0.35 (0.34)
% of married 0.83 (0.31) 0.85 (0.28)
No. of grandchildren 1.26 (0.76) 1.33 (0.74)
Children’s highest income
 First tercile 8.40% 8.56%
 Second tercile 36.65% 36.60%
 Third tercile 54.95% 54.84%

% of employed 0.86 (0.29) 0.86 (0.27)
Proximity
 % of co-resident children 0.23 (0.32) 0.25 (0.32)
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predominantly married persons with respondents reporting an average of three children. 
More than 70% of the parents across the samples had a primary school education or less. 
Table 1 also provides descriptive statistics of children’s characteristics at baseline in 2011. 
The percentage of parents whose children have college education or above was approxi-
mately 20% compared to parents with college and above was only 1.58%. Median highest 
educational level among adult children was secondary education, substantially greater than 
the educational attainment of their parents. A substantial share of children were daughters, 
employed, and married at the baseline. Adult children reported an average of 1–2 chil-
dren. Less than 50% of the parents reported receiving financial support from children. On 
average, 25% of children chose to live with parents, while 27% reported living in another 
neighborhood in the same town and 21% in another city. Descriptive statistics for the full 
children sample are provided in Appendix Table 4.

Table 2 displays the hazard ratios (HR) derived from Cox proportional hazard models of 
mortality. Model goodness-of-fit was evaluated using a Gronnesby and Borgan test based 
on the predicted risk score (Gronnesby and Borgan 1996). Across the four survival regres-
sion models, we do not find statistically significant evidence of a poor fit (p > .05). The 
Akaike information criterion (AIC) was used to evaluate and compare the goodness-of-fit 
between the four models; a smaller AIC score indicated a better model (Akaike 1974). 
Model 1 indicates that parents’ educational attainment was not associated with mortality 
risk. Model 2 provides support for the hypothesis that parents with children who attended 
college have a lower hazard of death than parents who have no children with a college edu-
cation (HR 0.63, p < .01). Model 3 added the remainder of children’s characteristics, with 
the strength of the association between children’s highest education and timing of parental 
death slightly increasing (HR 0.66, p < .05). In contrast, secondary education was not asso-
ciated with parental mortality in adjusted models, suggesting a nonlinear relationship in 
the analyses. In the final model, the interaction between children’s highest education and 
parents’ gender was not significant, and thus gender differences were not apparent in our 
analyses.

Table 3 presents the multinomial logistic regression results in the form of odds ratios 
(OR) from the self-rated health change models. The likelihood ratio Chi square tests for the 
four models were significant (p < 0.001). The pseudo R2 (Nagelkerke) for the model was 
between .25 and .33, indicating these models fit the data well. The AIC test was also per-
formed for the multinomial logistic regressions for model comparison. In Model 1, parents 
with college education were not associated with maintaining poor health, health improve-
ment, or maintaining good health. Model 2 shows that the association between children’s 
college education and parental health change was nonsignificant (p > .05). The odds of par-
ents with children who completed secondary education maintaining good health was 1.96 
times that of the parents whose children completed primary education or less (OR 1.96, 

Table 1  (continued)

Mortality sample Self-rated health sample
Proportion/mean (SE) Proportion/mean (SE)

 % of children in the same town 0.26 (0.32) 0.27 (0.32)
 % of children in another city 0.21 (0.33) 0.21 (0.32)

% of children provide financial support 0.42 (0.49) 0.44 (0.50)
N 7340 6137
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p < .001). When children’s other characteristics were added to Model 3, the association 
between adult children’s secondary education and parental self-rated health maintenance 
only slightly attenuated the odds ratio, and the correlation remained significant (OR 1.80, 
p < .001). Model 4 shows no gender difference with respect to the association between chil-
dren’s highest educational attainment and self-rated health change of parents.

Table 2  Cox proportional hazard models predicting mortality among parents aged 50 in CHARLS 2011–
2015. Source: CHARLS, 2011–2015

Parents’ characteristics, including age, age square, marital status, income level, wealth level, and number of 
children, are controlled for in all models

M1 M2 M3 M4

Parent’s characteristics
Male 1.505*** (0.149) 1.482*** (0.147) 1.491*** (0.149) 1.397* (0.229)
Educational attainment (ref. less than primary education)
 Primary education 1.015 (0.106) 1.045 (0.110) 1.045 (0.110) 1.044 (0.110)
 Secondary education 0.819 (0.131) 0.895 (0.146) 0.905 (0.148) 0.900 (0.147)
 Some college 0.408 (0.243) 0.494 (0.297) 0.500 (0.301) 0.500 (0.301)

Urban Hukou 0.887 (0.111) 0.959 (0.122) 0.958 (0.124) 0.956 (0.124)
Children’s characteristics
Children highest education (ref. primary education)
 Secondary education 0.874 (0.086) 0.891 (0.089) 0.843 (0.117)
 College and above 0.628** (0.106) 0.688* (0.121) 0.685* (0.122)

Children’s highest income (ref: first tercile)
 Second tercile 1.174 (0.188) 1.176 (0.188)
 Third tercile 1.085 (0.178) 1.085 (0.178)

% of children employed 1.276 (0.233) 1.279 (0.177)
Sex composition/% of sons 1.085 (0.194) 1.085 (0.194)
Average age of children 1.012 (0.009) 1.013 (0.009)
% of children married 0.523*** (0.103) 0.523*** (0.102)
% of children live with parents 0.919 (0.220) 0.915 (0.187)
% of children live in another 

neighborhood in the same 
town

0.843 (0.190) 0.837 (0.189)

% of children live in another 
city

0.571 (0.144) 0.569 (0.143)

Average no. of grandchildren 1.101 (0.072) 1.101 (0.072)
Children provide financial 

support
1.000 (0.096) 0.999 (0.096)

Parent’s gender × children’s education
 Father × secondary educa-

tion
1.111 (0.212)

 Father × college and above 1.014 (0.316)
AIC 9465 9461 8394 8395
Likelihood ratio test (Groennesby and Borgan)
 LR chi2 24.64 17.99 16.29 16.30
 Prob > chi2 0.34 0.35 0.40 0.41

N 7340 7340 7340 7340
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Children’s marital status living arrangement could be considered serious confounders in 
our analysis. We carried out Pearson’s correlation among children’s variables in the current 
analysis in Appendix Table  5. To address the multicollinearity problems, we conducted 
Sobel–Goodman test to examine what the share of association between children’s educa-
tional attainment and parental mortality and self-rated health change could be explained by 
these confounders (Sobel 1982, 1986; Preacher and Hayes 2004). We found that approxi-
mately 25% of children’s education on parental mortality and 41% of children’s education 
on self-rated health change was confounded by marital status (p < .001), whereas a smaller 
proportion (15–18% for mortality, 24–28% for self-rated health change) of the total effect 
was confounded by living arrangement (p < .001). However, controlling for these variables, 
as well as parents’ age, marital status, income level, wealth level, and the number of chil-
dren, did not make the association between children’s education and parental mortality and 
self-rated health change non-significant. Model 3 includes all children’s characteristics as 
mediators and controls. However, the substantive results remain the same as before.

5  Discussion

This study used data from the China Health and Retirement Longitudinal Study to examine 
whether adult children’s education is associated with aging parents’ objective and subjec-
tive health changes between 2011 and 2015. In the case of China, adult children’s college 
education appeared to drive survival benefits for older parents. This association remained 
robust even after adjusting adult children’s income level and financial transfer to parents, 
pointing to behavioral norms or knowledge support as more plausible explanations than 
access to material resources. Adult children affect the well-being of their older parents 
through a multitude of channels: the acquirement of health knowledge (e.g., dietary habits 
or preventive medicine), higher earnings in the labor market, and decisional capacity of life 
choices such as career path, marriage, and fertility. Going to college is a sanctioned move 
toward independence and development of coping and problem-solving abilities, which 
may increase the likelihood of helping family members and promoting family integration 
(Oliker 2000; Roschelle 1997). These results suggest that the years of college education 
may be a critical period of investment in the human capital of children that can promote 
parental health.

These results are consistent with recent findings that adult children’s education is sig-
nificantly associated with increased parental survival in the United States (Friedman and 
Mare 2014), Sweden (Torssander 2013, 2014), Taiwan (Zimmer et  al. 2007), Mexico 
(Yahirun et  al. 2017), and South Africa (De Neve and Harling 2017). Interestingly, the 
magnitude of the hazard ratio in our study was higher than that in higher-resource countries 
(e.g., the United States and Sweden) but lower than some lower-resource settings (e.g., 
South Africa). This finding supports the prediction that the role of children’s education in 
low- and middle-income countries with limited social welfare is more likely to be impor-
tant because a larger proportion of older parents needs to rely on children for care and 
support (De Neve and Fink 2018; De Neve and Harling 2017; De Neve and Kawachi 2017; 
Solon 1999). The current result emphasizes the significance of adult children’s educational 
resources for parental survival in societies that have a weak public support system and 
emphasize strong filial obligations (Lee 2018a; Zimmer et al. 2007).

Furthermore, we also assessed the association between adult children’s education 
and change in parental self-reported health. The strong association between children’s 
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secondary education and higher maintenance of good self-reported health is of particular 
interest. One possible explanation for this finding might be that highly educated children 
with higher family expectations found themselves working hard in a hypercompetitive envi-
ronment. In contrast, less-educated children might take responsibility for providing support 
and housework assistance. Compared to their counterparts with primary school education, 
children with secondary education likely have more resources and more flexible jobs, both 
of which would enable them to provide direct care. But they may not have greater access 
to health knowledge and familiarity with doctors. This could be a potential reason for the 
minimal statistical association between children’s education and short-term parental health 
deterioration or improvement. In supplementary analyses, we explored whether children’s 
education leads to different caregiving processes by testing whether co-residence of par-
ents and children was differently correlated with children’s education. The result shows 
that children’s education was a significant predictor of a lower likelihood of co-residence. 
Even if we could not directly examine other factors, such as instrumental support provided 
from children, due to data limitations, this result offers some evidence that children with 
secondary education are more likely to provide direct care to their parents, whereas this 
tendency was not found among college-educated children. Although further investigation 
is necessary, we speculate that direct care and closer relationships appear to play a crucial 
role in the maintenance of good subjective health among parents in China. This finding in 
the Chinese context is relevant to other East Asian cultures that emphasize direct caregiv-
ing responsibility in intergenerational relationships.

In addition, we found no significant difference in the effects of children’s education on 
objective and subjective health outcomes across mothers and fathers. Although further 
work is needed to understand the reason behind these effects, we suspect that the cultural 
norm of filial piety in Chinese culture may engender a balanced relationship between 
parents and their children. In the patrilineal context, children are expected to care for 
their fathers and pay back fathers’ investment in their education. Mothers, who are often 
regarded as caregivers and provide care to grandchildren, are more likely to formulate 
closer relationships.

Although this study added evidence of the significance of children’s education for par-
ents’ health, we note several limitations. First, we controlled for a wide range of compre-
hensive measures of parents and children’s socioeconomic status available in the dataset, 
but the design of our study did not allow for causal inference. Given the scarcity of empiri-
cal evidence on the role of human capital in children and parental health, the aim of this 
study was to extend the current associational literature to low-resource settings with high 
expectations of filial obligations and to provide a comprehensive baseline analysis for sub-
sequent research. There might be a reverse causality, as healthier and wealthier parents are 
more likely to invest in their children’s education and in their own health. Different meth-
odological approaches, such as natural experiments, are necessary to address the causality 
between children’s education and parental health. Future research could exploit education 
reforms in China as a natural experiment to address the endogeneity issue more thoroughly 
(De Neve and Fink 2018; De Neve and Kawachi 2017; Lundborg and Majlesi 2018; Ma 
2017; Torssander 2013).

Second, due to data limitations, this paper did not investigate other mechanisms beyond 
financial transfers and coresidence through which adult children’s education might affect 
parents’ health and mortality. It is possible that other behavioral factors, such as caregiving, 
care monitoring, and future planning, mediate the relationship between children’s educa-
tion and parental health (Friedman and Mare 2014; Torssander 2014; Yahirun et al. 2016, 
2017). Third, the underlying mechanisms depend on the settings under study. The current 
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study examined samples of parents that were much older and had high fertility. In contrast, 
the educational resources of the one-child policy generation may be less important for par-
ents, who spent their life relatively advantaged. Younger parents tend to be better educated 
and have a higher chance of building better pensions and receiving more generous social 
welfare support. Future research should focus on this special cohort to test this relationship 
in China as it experiences modernization and rapid social changes.

6  Conclusion

This study provides an expanded understanding of whether children’s education is associ-
ated with parents’ objective and subjective  health outcomes. In the case of China, chil-
dren’s human capital appears to be important for increasing parental longevity rather than 
improving self-reported health, suggesting the effect of educational resources may be the 
strongest on aging parents at the most extreme end of the health continuum. The effect 
of children’s educational resources on parental health may be more related to earlier life 
exposures. This study has policy implications for reducing health disparities in the aging 
process through intergenerational ties. In a society in which older adults are the most vul-
nerable population, welfare policies should support older adults who are at risk of mortal-
ity due to exposure to the heavy family burden. Parents who rely most on resources from 
their children are least likely to have college-educated children. A holistic understanding of 
the pathway by which children’s education protects parental health is critical not only for 
suggesting how intergenerational human capital transmission shapes individual well-being, 
but also for developing policies to strengthen family support of aging populations. There-
fore, policymakers need to pay attention to reforming the education system to increase edu-
cational opportunities for younger generations in a country with rapid population aging 
and in which families remain important institutions wherein human capital is shared across 
generations.
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Table 4  Weighted descriptive statistics, adult children aged 25+. Source: CHARLS, 2011–2015

Mortality sample Self-rated health sample
Proportion/mean (SE) Proportion/mean (SE)

Educational attainment
 Primary school and below 42.86% 44.26%
 Secondary school 47.07% 46.27%
 College and above 10.08% 9.48%

Gender
 Female 53.59% 53.53%
 Male 46.41% 46.47%

Age (range: 25–80) 38.87 (8.87) 38.85 (8.87)
Marital status
 Not married 7.04% 11.83%
 Married 92.96% 88.17%

Proximity
 Live with parents 36.22% 36.20%
 Live in another village/neighborhood in the same town 37.87% 37.88%
 Live in another city/province away from parents 25.91% 25.92%

No. of children (range: 0–8) 1.49 (0.93) 1.49 (0.93)
Employed
 No 13.16% 13.53%
 Yes 86.84% 86.47%

Income level
 First tercile 23.72% 23.78%
 Second tercile 36.30% 36.26%
 Third tercile 39.98% 39.96%

Provided financial support to parents
 No 47.30% 47.20%
 Yes 52.70% 52.80%

N 21,094 19,301
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