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Adult Children’s Education and Older Parents’ Chronic
llinesses in Aging China
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ABSTRACT Although intergenerational transmission from parents to children has been
widely studied, less is known about human capital spillover from children to parents.
Utilizing nationally representative data on both doctor diagnosis and biomarkers, as
well as exploiting variations in the implementation of China’s Compulsory Education
Law, we examine the effects of adult children’s education on the prevalence of chronic
cardiovascular illnesses among older parents in China and explore potential mech-
anisms. Instrumental variable estimates indicate that additional years of schooling
among adult children decrease the prevalence of hypertension among older parents,
whereas no evidence indicates a significant impact on the prevalence of diabetes among
the same group. Sons and daughters differentially impact their mothers and fathers.
Compared with fathers, mothers benefit more from adult children’s education. Although
no significant differences are observed in the effects of sons’ and daughters’ education
in urban China, sons’ education is more beneficial for parents’ health in rural China.
Further analyses show that financial support and health support (e.g., diagnosis and
management of chronic illnesses and maintenance of health behaviors) are critical
pathways for older parents to benefit from their adult children’s education.

KEYWORDS Education * Chronic illnesses ¢ Biomarkers ¢ Intergenerational trans-
mission ¢ China

Introduction

It is well established that education is associated with longevity, physical health, and
mental health across a wide range of socioeconomic contexts (Goldman and Smith
2011; Grossman 1972, 2015; Montez and Friedman 2015; Smith 2007). Evidence
suggests that the effects of education on health persist across generations (Black and
Devereux 2011). However, previous studies have largely focused on intergenera-
tional transmission from parents to children (Aizer and Currie 2014). In the context
of population aging, intergenerational transmission might work the other way around,
from adult children to older parents.

If well-educated adult children provide better old-age support and improve their
parents’ health, investment in children’s education could be a cost-effective means

ELECTRONIC SUPPLEMENTARY MATERIAL The online version of this article (https://doi.org/10.1215/00703370
-9766973) contains supplementary material.

¥202 11dy 01 uo 3senb Aq Jpd ewses/S621L LS L/SES/2/6G/4Pd-aoe/AydeiBowap/wodiieyolaAis dnp//:diy woly pepeojumoq


https://doi.org/10.1215/00703370-9766973
https://doi.org/10.1215/00703370-9766973

536 Y. Liuetal.

to promote population health and alleviate governments’ fiscal challenges induced
by rising medical expenditures. A small albeit growing literature has documented
the positive association between adult children’s education and parental mortality in
various contexts (De Neve and Fink 2018; Friedman and Mare 2014; Lundborg and
Majlesi 2018; Torssander 2013; Yahirun et al. 2017). However, less is known about
the effects of adult children’s education on parental mortality causes and how gender
influences those effects.

This issue is of particular importance in China, which has the largest elderly pop-
ulation and is one of the most rapidly aging societies in the world." As one of the
world’s largest developing economies, China provides relatively less generous social
welfare to its elderly population. Given this inadequate public provision of formal
care for China’s elderly, informal family support plays an essential role in old-age
care provision. Filial piety, which is the core value of traditional Chinese culture,
enjoins children to respect and support their parents. In this context, the educational
attainment of an adult child may be viewed as a family resource, benefiting not only
the adult children but also their old-age parents (Friedman and Mare 2014).

These resources are particularly important now because China’s demographic
shift is linked to a rapid health/epidemiological transition from infectious to chronic
diseases.? Cardiovascular diseases remain the leading cause of mortality in China,
accounting for 46% and 43% of all deaths in rural and urban China, respectively
(National Center for Cardiovascular Diseases 2018). Besides direct costs of medical
care and the overall economic burden associated with these conditions, cardiovascu-
lar diseases also adversely impact quality of life—for example, through decreased
physical functioning, shrunk social networks, and less constructive coping strategies
(Megari 2013; Stanton et al. 2007; Tijhuis et al. 1998; Turner and Kelly 2000). Many
cardiovascular diseases are preventable, and their risk factors are known and mod-
ifiable. However, inadequate awareness and responses among the older population
increase their likelihood of developing those diseases and decrease their likelihood of
receiving proper disease diagnosis and management afterward.

In this article, by utilizing novel nationally representative data on both doctor
diagnosis and biomarkers and by exploiting the differential implementation of the
Compulsory Education Law (CEL) between the late 1980s and early 1990s in differ-
ent provinces across China, we examine the impact of adult children’s education on
older parents’ (aged 50+) cardiovascular health. We focus, in particular, on hyperten-
sion and diabetes, two major indicators of cardiovascular health. Hypertension is an
important risk factor for angina, heart attack, and stroke. It is regarded by the World
Health Organization (WHO) as one of the most modifiable risk factors for prema-
ture morbidity and mortality (WHO 2013). It is also the single largest contributor to
global disease burden and mortality (Poulter et al. 2015). Diabetes is another impor-
tant risk factor for cardiovascular disease, and cardiovascular disease is the leading
cause of mortality and morbidity among people with diabetes (Dal Canto et al. 2019).

! Tt took the United States 69 years, Sweden 85 years, and France 115 years for the proportion of the popu-
lation aged 65 or older to double from 7% to 14% (Bhattacharya et al. 2014). In China, the same transition
is estimated to have occurred in only 25 years.

2 Almost 80% of all deaths of people living in China aged 60 or older and 70% of disability-adjusted life-
years lost are attributable to chronic noncommunicable diseases (Wang et al. 2005; WHO 2015).
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By combining self-reported doctor diagnosis with biomarker information, we can
go beyond subjective self-report measures to accurately measure disease prevalence.
More importantly, we can investigate the impact on the diagnosis and management of
those diseases among older parents.

We also explore how gender influences the effects of adult children’s education on
parental health. The drastic demographic, economic, and cultural changes in China
have shifted traditional patriarchal family structures and may have undermined the
gender divide in old-age support from adult children to older parents, especially in
urban China (Xie and Zhu 2009). Financial, instrumental, emotional, and health sup-
port (e.g., providing better health knowledge and encouraging better health behaviors)
may be particularly important mechanisms for adult children to improve parental car-
diovascular health.

Background and Hypotheses

Chinese Context
Education System in China

The typical education system in China consists of primary (six years), secondary
(three years of junior high and three years of senior high), and tertiary (three/four
years of college or more) levels. In 1986, China instituted its nine-year Compulsory
Education Law, marking the first time the country used a law to specify nationwide
education policy (Fang et al. 2012; Huang 2015).

The CEL had several key features. First, it specified that all children should enroll
in school at age 6 and no later than age 7. Second, six years of primary school and
three years of junior high school were designated mandatory and free (i.c., nine years
of free compulsory education in total).> A typical student complying with this law
would begin primary education at age 6, complete the nine years of compulsory
schooling, and be eligible to leave school at age 15. Those who were under age 15 at
the time of the reform, especially those who would not have received the stipulated
number of years of education if it were not for the CEL, were likely to obtain more
years of schooling than they would have without the CEL. But the extent of educa-
tional exposure varied across age-groups. Those who were aged 6 or younger at the
time of the reform were fully exposed because they had not begun their education
before the reform was introduced. In contrast, those who were aged 7—15 may already
have begun their education at the time of the reform and thus were only partially
exposed.

Third, the policy made it unlawful for any organization or individual to employ
school-age children or adolescents who should be receiving compulsory education
(i.e., children under age 15). The government also set the minimum employment age
at 16 for the public and private sectors in 1986 and 1988, respectively (State Council

3 Income per capita was much lower in China than in the United States or the United Kingdom when
compulsory schooling laws were implemented. In practice, the “free” aspect of the policy was not strictly
enforced immediately after the enactment and was instead set as a longer term goal.
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1986, 1988). In principle, a child can enter the labor market only after finishing the
nine years of compulsory schooling at age 15. A proportion of children would con-
tinue their education for at least one more year, but children aged 16 or older were
not bound by either the CEL or the minimum working age and thus were not exposed
to the reform.

Finally, the provinces could implement the CEL on different schedules (see Table
Al in the online appendix). Some provinces started as early as 1986, and some post-
poned implementation until the 1990s. The central government also divided the
nation into three categories: (1) economically developed regions and cities, where a
considerable proportion of the population had already realized universal junior sec-
ondary education and where the government aimed for CEL to be completed by 1990;
(2) middle-level developed townships and villages with traditionally lower educa-
tional levels, for which the goal was to realize universal primary education first and
then complete CEL by 1995; and (3) least developed regions (mainly villages) with
the lowest educational level before the reform, for which no rigid timeline was set for
CEL implementation (Central Committee of the Communist Party of China 1985).

Old-Age Support in China

Community care, institutional care, and family care are the three main forms of care
provision for the elderly. Family care—the informal care provided mainly by adult
children or other relatives—is the most important of these forms (Zhao et el. 2019).
Family income level is a critical component of this support throughout the country,
particularly in rural areas. Family is the most important source of support for rural
older parents (Cai et al. 2012).

The norms of filial piety, the most important virtue of Confucianism, require that
children provide old-age support to their parents. Such support has also been formal-
ized into law (Standing Committee of the National People’s Congress 2012). Accord-
ing to the law, adult children should fulfill their obligations of financial, emotional,
and health support and care to their older parents. In particular, adult children should
provide timely treatment and care for their sick, older parents and cover medical
expenses for older parents with financial difficulties. This obligation is particularly
important for elderly people with chronic illnesses because they require constant care
and treatment. Although health care conditions in China have generally improved,
the distribution of medical resources between urban and rural areas is imbalanced. In
2018, in urban and rural areas (respectively), there were 4.0 versus 1.8 physicians,
5.1 versus 1.8 registered nurses, and 8.7 versus 4.6 beds per 1,000 population.* The
quality of chronic disease management is far from satisfactory in China. Although
hypertension and diabetes are the most common chronic conditions encountered in
primary health care settings, the management of these two diseases is characterized
by poor awareness and control rates (Li et al. 2020). Only 51.6% of hypertensive and
36.5% of diabetic adults are aware of their conditions, and only 16.8% of hyperten-
sive adults receive treatment and control their blood pressure (National Center for

4 Authors’ calculations from 2019 China Statistical Yearbook (National Bureau of Statistics 2019).
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Cardiovascular Diseases 2018). The quality of diagnosis and management of these
two diseases in rural China is even worse (Li et al. 2020).

Prior Research on Offspring’s Education and Parental Health

Studies have documented a positive association between offspring’s education and
parental health in various contexts. Most of these studies used mortality risk as the
main indicator of parental health. Friedman and Mare (2014) showed that in the
United States, offspring’s higher educational attainment was associated with a lower
risk of parents’ mortality when controlling for parents’ socioeconomic resources.
Zimmer et al. (2002, 2007) found that in Taiwan, the educational attainment of a
parent’s highest-educated child was inversely associated with parents’ mortality
and severity of functional limitations as they age. Lee (2018) found that children’s
education was negatively associated with older parents’ physiological dysregula-
tion in Taiwan. Sabater and Graham (2016a) found that having children with upper
secondary or tertiary education was associated with a reduced risk of mortality in
Europe. Using Swedish registry data, Torssander (2013) documented a similar
relationship between parental mortality and children’s education. Among socioeco-
nomic dimensions of adult children, education seems to be a key factor associated
with parental mortality (Torssander 2014). Several recent studies in Europe and the
United States have shown that an increase in offspring’s schooling was associated
with better parental mental health, as assessed via measures of depressive symptoms
(Sabater and Graham 2016b; Yahirun et al. 2020).

Similar associations have also been documented in several contexts characterized
by limited public support for the elderly. Yahirun et al. (2016, 2017) found that off-
spring’s education in Mexico was not associated with short-term changes in parents’
physical functioning but was associated with increased parental longevity. De Neve
and Harling (2017) found that a one-year increase in offspring’s schooling attain-
ment was associated with 5% and 6% declines in the hazard of maternal and paternal
death, respectively, in South Africa. Using Chinese data, Yang et al. (2016) found that
the adjusted hazard of parental death for children who received 10 or more years of
education was 17% lower than that of children who received 6 or fewer years of edu-
cation, and Jiang (2019) found that having college-educated children was associated
with a 31% decline in the hazard of parental death.

Most of these cited results provide correlational evidence. Four recent stud-
ies exploited educational reform policies and used the instrumental variables (IV)
approach to estimate the causal effects of children’s education on parental health.
Using children’s exposure to the CEL as the IV, Ma (2019) found that increased chil-
dren’s education led to better cognitive functioning and higher expected survival of
older parents in China. Exploiting an educational expansion policy in Mexico in 1993,
Ma et al. (2021) found significant beneficial effects of offspring’s schooling on older
parents’ cognition. Two other studies used parental mortality as their main health
measure, producing different results. First, exploiting a Swedish compulsory school-
ing reform that provided exogenous variation in children’s schooling, Lundborg and
Majlesi (2018) found no significant causal impact of children’s education on paren-
tal mortality risk broadly. However, they found the marginal impact of children’s
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education to be more prominent in low-resource settings. Second, using the 1974
Tanzania Universal Primary Education policy reform as the IV for children’s educa-
tion, De Neve and Fink (2018) found that each additional year of primary schooling
among children led to decreases of 3.7% and 0.8% in the probability of maternal and
paternal death, respectively.

How Might Adult Children’s Education Affect Parental Health?
Health Spillovers/Behavioral Changes

Adult children’s education may affect parental health via several channels. Berkman
et al. (2000) highlighted the effects of social networks (including family and friends)
on health. The spillover effects of family members’ education, particularly that of
spouses and siblings, are well documented (Friedman and Mare 2014). Well-educated
adult children may help older parents practice better health behaviors (Friedman and
Mare 2014; Ram et al. 2020); they may have better health knowledge and thus help
older parents avoid harmful health behaviors and choose healthier lifestyles, such
as by increasing exercise, improving diet, quitting smoking, and reducing alcohol
consumption. Exposure to health-related expertise in the family has even been found
to increase preventive health investments, which is critical for long-term health
improvement (Chen, Persson et al. 2019).

Financial, Instrumental, and Emotional Support

Better-educated children may have more means to support their old-age parents.
Adult children with more education tend to have higher incomes and better health
outcomes themselves, increasing their likelihood of providing financial support to
their older parents (De Neve and Fink 2018; Jiang and Kaushal 2020).

In addition, adult children’s education can have implications for the emotional
and instrumental support of older parents. Having more resources and better health
themselves, better-educated adult children may be well positioned to care for their
older parents (Friedman and Mare 2014). If children’s higher educational attainment
translates to greater success, it may increase morale or decrease worry among par-
ents (Lundborg and Majlesi 2018). However, in pursuit of better job opportunities
and career development, adult children with more education might live farther from
their parents, making caring for older parents more costly and potentially negatively
impacting parents’ health (Torssander 2013). Other studies, though, have found no
evidence that geographic proximity and frequency of contact moderate the associa-
tions between adult children’s education and parental health (e.g., Peng et al. 2019).

Diagnosis and Management of Care

Adult children’s education may increase their ability to acquire and process health
information and to help older parents navigate the health care system (Friedman and
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Mare 2014; Torssander 2013). The rapid development of digital health—including
mobile health, health information technology, wearable devices, and personalized
medicine—is expected to improve the diagnosis and treatment of disease and enhance
health care delivery (Timmermans and Kaufman 2020). However, older adults face
various challenges related to digital health, such as decreased familiarity with tech-
nology (e.g., internet, computer, and smartphone), issues of trust, and concerns about
privacy (Fischer et al. 2014). Equipped with better access to digital health, better-
educated adult children may help parents overcome these challenges, obtain a timely
diagnosis, and practice better health management once diagnosed (De Le6n and
McLaughlin 2018). This support is particularly important because the epidemiolog-
ical transition in China is characterized by widespread underdiagnosis and low rates
of treatment and control of chronic diseases.

In this article, we aim to provide empirical evidence on the effect of children’s
education on parental health in old age in China. In addition to examining the
influence of financial, instrumental, and emotional support, we highlight the roles
of health behavior changes and the diagnosis and management of care. Using
measures of major behavioral risk factors for cardiovascular diseases (includ-
ing physical inactivity, diet, smoking, and drinking), we investigate potential
behavioral mechanisms. By comparing self-reported doctor diagnosis with objec-
tively measured biomarkers, we test whether adult children’s additional years of
schooling lead to better diagnosis and management of chronic diseases for older
parents.

Mother-Father and Daughter-Son Gender Differences

Adult children’s education may affect mothers and fathers differently. The resource
substitution theory posits that when resources substitute for one another, the pres-
ence of one makes the absence of another less harmful (Ross and Mirowsky 2006).
The less there is of one resource, the more important another resource will be. Given
that older mothers have fewer socioeconomic resources, such as occupation and
earnings, adult children’s education may have a larger impact on mothers (Zhao and
Zhao 2018). However, if the resources multiply one another’s impact, the absence
of one makes the presence of another less effective. Conversely, the more there is
of one resource, the more important another resource will be. Because older fathers
have more socioeconomic resources, they may benefit more from adult children’s
education. Previous research has found greater benefits of offspring’s education on
mothers’ health in Mexico and Tanzania but greater benefits on fathers’ health in
South Africa (De Neve and Fink 2018; De Neve and Harling 2017; Yahirun et al.
2017).

In addition, daughters’ and sons’ education may have different impacts on their
older parents. Friedman and Mare (2014) found that in the United States, having
daughters was more beneficial for mothers’ survival than for fathers’, but the effects
of sons’ and daughters’ education did not differ significantly. Torssander (2013) found
that in Sweden, daughters’ education was no more important for parental mortality
than sons’ education. Also using Swedish data, Lundborg and Majlesi (2018) showed
that daughters’ education was more important for fathers’ longevity. In the traditional
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patriarchal Chinese family system, sons are expected to assume the major responsibil-
ity of supporting their old-age parents. However, with drastic demographic changes,
economic development, and cultural transitions, the traditional gender divide in pro-
viding old-age support has been declining. Although the traditional gender patterns in
old-age support are more stable in rural China (Lei 2013; Yang 1996), daughters play
an increasingly important and sometimes more prominent role in old-age support in
urban China (Hu 2017; Whyte 2005; Xie and Zhu 20009).

In this article, we examine gender differences in the effects of adult children’s
education on parental health at the parent and child levels in urban and rural China.

Data

We use data from the China Health and Retirement Longitudinal Study (CHARLS),
which is a biennial and nationally representative panel survey of people aged 45 years
or older and their spouses of any age. The CHARLS is part of an international net-
work of longitudinal studies of aging and is closely harmonized with the Health and
Retirement Study in the United States and the Survey of Health, Ageing and Retire-
ment in Europe. In this study, we mainly use data from Wave 4 (with the most recent
available biomarker data released in 2019).> The CHARLS data were collected via
computer-aided personal interviewing (CAPI) and a health assessment. For detailed
information on the CHARLS sampling, see Zhao et al. (2013).

Using CHARLS for this research offers three advantages. First, CHARLS is
publicly available and nationally representative, containing a wide range of infor-
mation on demographics, health, and socioeconomic circumstances of adults aged
45 or older. Specifically, as one of the first nationally representative surveys in
China to include blood biomarkers (Chen, Crimmins et al. 2019), it contains infor-
mation on doctor diagnosis and biomarkers of hypertension and diabetes, enabling
us to accurately characterize the prevalence, diagnosis, and management of those
illnesses. Second, CHARLS collects detailed information on respondents’ living
children.® By matching each parent with their children, we can estimate the impact
of children’s education on older parents’ health and explore potential mechanisms.
Finally, because some of these children were exposed to the CEL but others were
not, we can infer causality. The sample includes children born between 1956 and
1991, who were aged 0—30 when the CEL was implemented. The oldest individuals

5 Wave 1 data were collected in 2011 and 2012; Waves 2, 3 (the life history wave), and 4 followed in 2013,
2014, and 2015, respectively. However, the health assessment data (blood pressure and blood biomarkers),
from which we derive the objective measures of hypertension and diabetes, are available for Waves 1 and
4 only. In addition, implementing a fixed-effects estimation strategy would not account for time-varying
unobservable characteristics and, more importantly, would not allow us to recover the effect of adult chil-
dren’s education, which is largely time-invariant. Therefore, for the main analysis, we use a cross-sectional
sample with the most recent available biomarker data (Wave 4, released in June 2019) combined with the
IV estimation strategy.

® The CHARLS (Wave 4) contains a separate data file on the respondent’s child(ren) (Child.dta), from
which we obtain the information on adult children. Each child is assigned the same household ID as the
respondent. Relying on the unique household ID, we can link each respondent to their child(ren).
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affected by the CEL were 15 years old at the time of implementation. Thus, our
choice to include individuals who were 0-30 years old at CEL implementation
means that roughly half the sample contains children who were fully or partially
affected by the CEL, and half the sample contains children who were not affected
by the CEL.

For parents with multiple children, we have multiple parent—child records in the
data. Following Lundborg and Majlesi (2018), we weight each record proportional
to the number of children the parent has. For example, for a parent with two children
who thus appears twice in the data, we weight each observation of that parent by one
half, leading to a total weight of 1 for that parent. In this way, we give equal weight
to each parent in the analysis.

Our sample of parents includes those aged 50 or older. The final analysis sample
includes approximately 29,458 adult children in 150 counties in 28 provinces.

Methods

Offspring education might correlate with unobserved factors that are shared between
offspring and older parents (e.g., intrinsic abilities and underlying health), and health-
ier parents might be better able to invest in offspring’s education. To address these
potential endogeneity issues and infer causality, we employ an IV approach and base
our empirical analysis on the following equations:

V=0, +0,S+9X,, +vX, ; +¢ M

S,.:[30+BIZ,+OXC,,.+6XP,/.+H,.. 2)

Y, denotes the health status of child i’s parent j. §; indicates years of schooling
of child i. X_; is a vector of control variables for child i’s characteristics: age; age
squared; and indicators for female, being married, birth order (1st, 2nd, 3rd, and
4th+), and number of siblings. X, ; is a series of control variables for characteris-
tics of child i’s parent j: age; age-squared; and indicators for female, being married,
highest educational level (illiterate, primary, junior high, and senior high school or
above), and rural household registration (hukou) status. Z, measures CEL exposure
and is the IV. €, and y, are the disturbance terms. We control for both province fixed
effects and province-specific birth year linear trends (of the children). We also cluster
the standard error at the province children’s birth year level.

Older Parents’ Chronicllinesses

Our analysis includes two chronic conditions: hypertension and diabetes. We use
information from the CAPI and the health assessment to define prevalence.

We first retain those who both completed questions regarding their medical history
of hypertension and had their blood pressure measured during a health assessment.
We then define hypertension prevalence as either of the following:
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» Diagnosed with hypertension (gathered from the CAPI question, “Has a doctor
ever told you that you have high blood pressure or hypertension?”’).

* Measured hypertensive (from the health assessment, where hypertension is
defined as systolic blood pressure > 140 mm Hg and/or diastolic blood pressure
>90 mm Hg).’

Following Zhao et el. (2016), we first include individuals who completed ques-
tions regarding their medical history related to diabetes and had valid fasting plasma
glucose and whole blood HbA1C levels. Diabetes prevalence is then defined as one
of the following:

» Diagnosed with diabetes (gathered from the CAPI question, “Has a doctor ever
told you that you have diabetes or high blood sugar?”).

» A fasting glucose level of 126 mg/dL or higher.
» An HbAIC concentration of 6.5% or higher.?

Adult Children’s Education

To measure adult children’s education, we follow Pischke and von Wachter (2008)
and Lundborg and Majlesi (2018) in converting each adult child’s highest educational
attainment to years of schooling.” Because all adult children could potentially affect
their older parents’ health, and because adult children with different educational lev-
els might differentially influence parental health, we include all adult children’s years
of schooling in the main analysis. We also adopt alternative measures for adult chil-
dren’s education as robustness checks.

Table 1 presents descriptive statistics for adult children and their older parents,
respectively. The total prevalence of hypertension among older parents is 46%, and
the total prevalence of diabetes is 20%. There are evident differences in educational
attainment between adult children and their older parents. Whereas nearly half of the
older parents are illiterate and 22% obtained only primary education, the average
years of schooling for adult children is approximately 8.3 years.

7 In the health assessment, systolic and diastolic pressure are measured three times. The mean values of
these three readings are calculated (Lei et al. 2014).

8 Ten milliliters of fresh whole blood (three tubes of venous blood) was collected for each respondent dur-
ing health assessment; 2 ml was used for complete blood count analysis at local health centers immediately
after the collection. A 6-ml tube of whole blood was kept under 4°C until the specimens were centrifuged
to obtain plasma and buffy coat at local hospitals. Plasma and buffy coat for each respondent were then
stored in separate cryovials and immediately stored frozen at —20°C. A 2-ml tube of whole blood for the
HbA1C was stored at 4°C in local hospitals. The plasma, buffy coat, and whole blood for HbA1C were
then shipped to the study headquarters and placed in storage at —80°C, and then assayed. More details can
be found in Chen, Crimmins et al. (2019).

? We convert the highest educational attainment to years of schooling as follows: 0 = no formal education,
4 = did not finish primary school, 6 = primary school, 9 = junior high school, 12 = senior high school/voca-
tional school, 14.5 = two/three years of college, 16 = four years of college, 19 = master’s degree, and 22 =
doctoral degree. Because the CHARLS does not contain information on exact years of schooling, we use
the same cohorts from another nationally representative survey, the China Family Panel Studies. We thus
calculate the average years of schooling for those with fewer than six years of schooling and assign that
number (i.e., 4) to the group who did not finish primary school.
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Table 1 Descriptive statistics

Variable Mean SD N

A. Adult Children

Years of schooling 8.324 3.927 29,458
Junior high school or above .580 494 29,458
Female 478 .500 29,458
Age 39.123 7.349 29,458
Married .870 336 29,458
Number of siblings 3.588 1.578 29,458
Birth order
Ist 372 483 29,458
2nd 292 ASS 29,458
3rd .176 381 29,458
4th+ 161 367 29,458
B. Older Parents
Hypertension 461 499 11,082
Diabetes 202 402 8,106
Female 533 499 11,398
Age 63.646 8.268 11,398
Married .816 387 11,398
Education level
[lliterate 483 .500 11,398
Primary school 221 415 11,398
Junior high school .189 391 11,398
Senior high school or above .107 .309 11,398
Rural (hukou) 746 435 11,398

The Instrumental Variable and Its Validity

We use CEL exposure as the IV for children’s schooling. Compulsory schooling laws
have been used as exogenous shocks in estimating the effects of education on var-
ious outcomes across the economic, health, and social domains (Grossman 2015;
Oreopoulos et al. 2008). The CEL took effect in different years across provinces.
Using information on the CEL effective year and adult children’s birth year, and
using province of parental residence as a proxy for the province in which adult chil-
dren received compulsory education, we calculate adult children’s ages when the
CEL was implemented. On the basis of those ages, we further divide adult children’s
CEL exposure into three types: full, partial, and none. Because children begin school-
ing at age 6 (no later than age 7) and compulsory education lasts for nine years, we
classified individuals aged 6 or younger at the time of CEL implementation as fully
exposed, those aged 7—15 as partially exposed, and those aged 16 or older as not
exposed. Therefore, Z; equals 1 if child i was fully exposed to the CEL (i.e., aged 6 or
younger at CEL implementation) and 0 if child i was unexposed (i.e., aged 16 or older
at CEL implementation). For those aged 7-15 when the CEL was implemented, we
assume that their exposure to the law followed a linear function, as shown in Figure 1.

The identification assumption is that although children’s CEL exposure must have
a sufficiently strong impact on adult children’s schooling, it affects parental health
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Fig. 1 Constructed exposure to the CEL. The left red rule indicates age 15 at CEL implementation, and the
right red rule indicates age 6 at CEL implementation.

only through its impact on adult children’s schooling, conditional on the fixed effects,
trends, and covariates for which we control. We first check the predictive power of
the I'V. Figure 2 shows the average years of schooling by age at CEL implementation.
The average number of years of schooling is lower for those aged 16 or older at CEL
implementation than for those who were younger at CEL implementation. The effects
of CEL exposure on adult children’s years of schooling are reported in panel C in
Table 2. The CEL increased adult children’s years of schooling by approximately one
year—a finding consistent with results from previous studies (Fang et al. 2012). The
Kleibergen—Paap F statistic for the weak identification test is above 10, indicating
that the IV is sufficiently strong.

One concern is that the CEL implementation might be associated with provin-
cial economic and developmental conditions. We include province fixed effects to
account for the time-invariant provincial characteristics and province-specific adult
children’s birth year linear trends to control for observed and unobserved province
cohort—specific characteristics. '

Another concern is that individuals might migrate across provinces for compul-
sory education in a systematic way. However, because of the rigid household registra-
tion system, migration was sharply restricted until the late 1980s, and cross-province

1% To account for the possibility that changes in provincial economic and social conditions may not be
linear in time or cohort and to allow for more flexible changes in provincial economic and social condi-
tions, we add province-specific quadratic trends in adult children’s birth year as a robustness check. These
results, shown in Table A2 in the online appendix, are similar to the main results.
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Fig.2 Adult children’s years of schooling by age at CEL implementation. The left red rule indicates age 15
at CEL implementation, and the right red rule indicates age 6 at CEL implementation.

migration was rare in the 1980s and 1990s (Cui et al. 2019; Fan 2005). Less than
10% of CHARLS respondents have lived in a province other than their current prov-
ince for more than six months. The rate would be much lower for a stay longer than
six months. In addition, major disincentives made it difficult for young children to
migrate: they were denied benefits of local hukou, including access to public schools
(Chen and Feng 2013). Less than 5% of children covered in the CHARLS lived away
from their parents for more than six months before age 16.

Empirical Results
Main Results

Panels A and B in Table 2 present the ordinary least squares (OLS) and two-stage
least squares (2SLS) estimates of the effects of adult children’s education on the prev-
alence of hypertension and diabetes among older parents, respectively. The 2SLS esti-
mation results indicate that an additional year of adult children’s schooling, induced
by the CEL, decreases the probability of having hypertension by approximately 5
percentage points. Given that the total prevalence of hypertension among older par-
ents is 46%, this finding suggests that an additional year of adult children’s schooling
could decrease the total prevalence of hypertension among older parents by approxi-
mately 11%. We find no evidence of a significant impact of adult children’s education
on diabetes prevalence among older parents.
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Table 2 OLS and 2SLS estimates of the effects of adult children’s education on older parents’ chronic
illnesses

Hypertension Diabetes
(O] ()]
A. OLS Estimation
Adult children’s years of schooling —0.002f 0.001
(0.001) (0.001)
B. 2SLS Estimation
Adult children’s years of schooling -0.051* 0.018
(0.023) (0.019)
C. First Stage (Y = adult children’s years of schooling)
CEL exposure 1.054%* 1.085%*
(0.223) (0.256)
Kleibergen—Paap F Statistic for Weak Identification 22.262 18.010
R .309 298
Number of Observations 28,636 20,965

Notes: All regressions include controls for adult children’s characteristics (age; age squared; and indicators
for female, being married, birth order [1st, 2nd, 3rd, and 4th+], and number of siblings) and controls for
parents’ characteristics (age; age squared; and indicators for female, being married, highest educational
attainment [illiterate, primary, junior high, and senior high school or above], and rural sukou). Province
fixed effects and province-specific adult children’s birth year linear trends are also included. Standard
errors, clustered at the province children’s birth year level, are shown in parentheses.

ip<.10; *p<.05; **p<.01

The different results for the prevalence of hypertension and diabetes among older
parents might be due to different progression rates of the two diseases. Compared
with hypertension, diabetes has earlier antecedents, which are less susceptible to
change given diabetes’ earlier onset (e.g., type 1 diabetes and obesity in early life).!!
Therefore, adult children’s education may have a larger impact on hypertension
prevalence among older parents. Type | diabetes begins most often in childhood
and young adulthood and lasts for life.!? Type 2 diabetes is the most common kind
of diabetes and occurs most often in middle age and older adulthood; hypertension
is common among older adults.”® In addition, overweight and obese children are
more likely to remain obese into adulthood and to develop diabetes in adulthood.'*
Although the older parents in our sample (who were 50 or older in 2015) were
less likely to experience childhood obesity, they experienced rapid urbanization
in China when they were younger, which was characterized by increased obesity
(from excess calorie intake and sedentary lifestyle) and environmental pollutants.

" Older age and family history are correlated with higher chance of having hypertension and diabetes.

12 We do not exclude type 1 diabetes in our main analysis. As a robustness check, because respondents
were not explicitly asked what type of diabetes they had been diagnosed with, we exclude those parents
who were diagnosed with diabetes before the age of 40 and who were on insulin therapy at the time of
interview, owing to the suspicion that they may have type | diabetes. The results are similar.

3 See https://www.nia.nih.gov/health/diabetes-older-people and https://www.nia.nih.gov/health/high
-blood-pressure.

14 See https://www.who.int/news-room/questions-and-answers/item/noncommunicable-diseases
-childhood-overweight-and-obesity.
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Because urbanization, obesity, and inflammation from environmental pollutants
are the main drivers of diabetes in China (Zhao et al. 2016), older parents’ diabe-
tes prevalence is probably more related to their own experiences when they were
younger than to their adult children’s education.'” Our findings are similar to those
reported from Mexico, another middle-income developing country (Smith and
Goldman 2007).

The 2SLS estimates are larger in magnitude than the OLS estimates. Two poten-
tial explanations for this difference can be identified. First, the disparity could reflect
an attenuation bias driven by measurement error in reported schooling (De Neve and
Fink 2018). Second, OLS estimates show that the positive association between adult
children’s years of schooling and parental health is obtained in general, including
both the lower and upper parts of the education distribution. The IV estimates identify
the local average treatment effect for those who change their schooling attainment as
aresult of the CEL, reflecting variations at the lower part of the education distribution
(Angrist and Pischke 2009). Those “compliers” are more likely to be from a lower
socioeconomic background, where old-age parents are more dependent on their chil-
dren for support and care.

Robustness Checks

In this section, we conduct sensitivity tests to check the robustness of our results.
First, we check whether differences in defining adult children’s education could affect
results. Second, we use the CHARLS biomarker weights to account for the possi-
bility that respondents who participated in the health assessment might differ from
those who did not. Third, we test whether the CEL had a bigger impact in provinces
with traditionally lower educational levels before the reform and use alternative IVs.
Finally, we impose further sample restrictions to see whether the main results are
robust to sample choices.

Alternative Measures for Adult Children’s Education

First, we use an indicator for junior high school or above to measure adult chil-
dren’s education. The CEL requires nine years of free compulsory education (six-
year primary and three-year junior high education). Thus, instead of having a
uniform effect increasing years of schooling by approximately one year across the
population, the CEL may have a particularly strong effect on the likelihood of com-
pleting junior high school. We run the analysis using this alternative measure and
report the 2SLS results in panel A of Table 3. Results show significant impact of

15 Zhao et al. (2016) found higher diabetes prevalence for Chinese with urban hukou, especially those
living in the better-off coastal regions. Using older parents’ body mass index calculated from weight and
height information collected in the CHARLS health assessment, we test whether adult children’s educa-
tion affects the probability of being overweight or obese for older parents. We find no significant impact
(results are available upon request). We further explore the major behavioral risk factors in the Potential
Mechanisms section.
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Table 3 Robustness checks I: Alternative measures for adult children’s education

Hypertension Diabetes
Hypertension ~ Diabetes  (with weights)  (with weights)
(O] 2 3 “
A. Junior High School or Above -0.313* 0.123
(0.129) (0.133)
Number of observations 28,636 20,965
B. Highest-Educated Child’s Schooling —0.111%* 0.018 —0.1527 0.105
(0.043) (0.029) (0.086) (0.077)
Number of observations 10,187 7,480 10,187 7,480
C. Average Years of Schooling of All
Children —0.050%* —0.001 —0.055%* 0.021
(0.015) (0.015) (0.023) (0.025)
Number of observations 10,094 7,438 10,094 7,438

Notes: The highest-educated child’s CEL exposure is used as the instrumental variable for the highest-
educated child’s education in the 2SLS estimation in panel B. The average of all children’s CEL exposure
is used as the instrumental variable for the average years of schooling of all children in the 2SLS estima-
tion in panel C. In panels A and B, all regressions include controls for adult children’s characteristics (age;
age squared; and indicators for female, being married, birth order [1st, 2nd, 3rd, and 4th+], and number of
siblings) and controls for parents’ characteristics (age; age squared; and indicators for female, being mar-
ried, highest educational attainment [illiterate, primary, junior high, and senior high school or above], and
rural hukou). Province fixed effects and province-specific adult children’s birth year linear trends are also
included. Standard errors, clustered at the province children’s birth year level, are shown in parentheses.
In panel C, all regressions include controls for parents’ characteristics (age; age squared; and indicators
for female, being married, highest educational attainment [illiterate, primary, junior high, and senior high
school or above], rural hukou, and number of living children). Province fixed effects are also included.
Standard errors, clustered at the household level, are shown in parentheses.

p<.10; *p<.05; **p<.01

adult children’s education on the prevalence of hypertension among older parents.
The magnitude of the impact is larger than for the main results in Table 2, which
aligns with expectations, because completing junior high school requires nine years
of schooling.

Second, and in contrast to the main analysis and previous robustness checks in
which we include all children from the same family, we use only the highest-educated
child’s years of schooling as our measure of offspring education. The highest-educated
child’s CEL exposure is used as the IV in the 2SLS estimation. Results are shown in
panel B of Table 3.

Third, we use the average years of schooling of all children in a family to measure
offspring education. The average of all children’s CEL exposure is used as the IV in
the 2SLS estimation. Results are shown in panel C of Table 3.

As shown in panels B and C of Table 3, using the latter two alternative measures
for adult children’s education does not change the main results: additional years
of schooling of adult children lead to lower prevalence of hypertension for older
parents, but we find no significant impact for diabetes prevalence. Although we
find similar magnitudes of impact when using average years of schooling across
all children in a family, we find larger magnitudes when using the highest-educated
child’s education.
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Using CHARLS Sampling Weights

We address the possibility that older parents who participated in the health assess-
ment differ from those who did not. Because the number of children serves as a
weight when all children’s education levels are included, we use two alternative mea-
sures of children’s education, noted in previous robustness checks (i.e., the highest-
educated child’s education and average years of schooling across all children), with
the CHARLS biomarker weights. To account for the fact that a smaller number of
respondents had their blood taken in the health assessment, we use CHARLS blood
weights for diabetes regressions. The results, reported in columns 3 and 4 in Table 3,
are very similar to those obtained without sampling weights.

Alternative Instrumental Variables

To test whether CEL had a bigger impact in provinces with traditionally lower
educational levels before the reform, we first calculate the average years of school-
ing within the unaffected cohorts in each province as a proxy for education lev-
els in that province before the reform. On the basis of this measure, we divide
the sample into three groups—Ilow-level, middle-level, and high-level schooling
areas—and rerun the schooling regression. The results, reported in Table A3 of
the online appendix, show that the effects of exposure to compulsory education
on years of schooling are larger in provinces with lower schooling levels before
the reform. To further account for this issue, we interact the average years of
schooling within the unaffected cohorts in each province with the CEL exposure to
obtain an additional I'V. The results, shown in panel A in Table 4, are very similar
to the main results.

Alternative Samples

First, we remove adult children who may be too young or too old to care for their
parents and further restrict the child cohorts to (1960,1990). Second, to help address
the issue of survivor bias, we remove parents aged 80 years or older from the sample.
Third, we remove adult children who were partially exposed to the reform (i.e., those
aged 7-15 at CEL implementation) and perform a “doughnut” regression. Finally, to
capitalize on the longitudinal power of the data set, we retain older parents who were
not hypertensive (diabetic) in Wave 1 and test whether adult children’s education has
an impact on the onset of hypertension (diabetes) by Wave 4 for older parents. The
results, shown in panels B-E of Table 4, suggest that the main results are robust to
those four alternative sample choices.

Heterogeneous Effects

Sons and daughters may impact their mothers and fathers differently (Friedman and
Mare 2014). Gender-specific heterogeneous effects may also be different in urban
and rural China. In this section, we first test whether fathers’ and mothers’ health

¥202 11dy 01 uo 3senb Aq Jpd ewses/S621L LS L/SES/2/6G/4Pd-aoe/AydeiBowap/wodiieyolaAis dnp//:diy woly pepeojumoq



552 Y. Liuetal.

Table 4 Robustness checks II: Alternative instrument variables (panel A) and alternative samples (panels
B-E)

Hypertension Diabetes
(O] @
A. Alternative Instrument Variables
Adult children’s years of schooling —0.042f 0.016
(0.022) (0.019)
Kleibergen—Paap F statistic for weak identification 11.839 9.483
p value of Hansen J statistic 0.010 0.220
Number of observations 28,636 20,965
B. Adult Children’s Birth Year € (1960,1990)
Adult children’s years of schooling —0.041* 0.010
(0.020) (0.018)
Number of observations 27,962 20,521
C: Exclude Parents Aged 80+
Adult children’s years of schooling —0.059* 0.016
(0.025) (0.021)
Number of observations 27,072 19,974
D: Exclude Adult Children Partially Exposed to CEL
Adult children’s years of schooling —0.053f 0.014
(0.029) (0.021)
Number of observations 17,294 12,532
E. Exclude Hypertensive (diabetic) Parents in Wave 1
Adult children’s years of schooling —-0.079* 0.041
(0.032) (0.027)
Number of observations 12,162 10,286

Notes: All regressions include controls for adult children’s characteristics (age; age squared; and indicators
for female, being married, birth order [1st, 2nd, 3rd, and 4th+], and number of siblings) and controls for
parents’ characteristics (age; age squared; and indicators for female, being married, highest educational
attainment [illiterate, primary, junior high, and senior high school or above], and rural sukou). Province
fixed effects and province-specific adult children’s birth year linear trends are also included. Standard
errors, clustered at the province children’s birth year level, are shown in parentheses.

ip<.10; *p<.05

exhibit the same benefits from adult children’s education in urban and rural China.
Then, we test whether sons’ or daughters’ education is more beneficial for older par-
ents’ health in urban or rural areas.

Parent’s Gender

To explore the heterogeneous effects by parental gender, we interact adult children’s
years of schooling with parents’ status (urban father, urban mother, rural father, and rural
mother) in the model.'® The results are shown in panel A in Table 5. Compared with

16 Similar to Fruehwirth et al. (2019) and Balli and Serensen (2013), we use the interaction terms of adult
children’s CEL exposure and indicators for parents’ status as the IVs for the interaction terms of adult chil-
dren’s years of schooling and indicators for parents’ status.
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Table 5 Heterogeneous effects by gender and urban/rural residence

Hypertension Diabetes
M @
A. By Parent’s Gender
Years of schooling X urban father —0.0437 0.022
(0.023) (0.020)
Years of schooling x urban mother —0.106** —0.022
(0.035) (0.026)
Years of schooling X rural father —0.037 0.030
(0.024) (0.021)
Years of schooling X rural mother —0.062%* 0.012
(0.024) (0.019)
Number of observations 28,636 20,965
B. By Child’s Gender
Years of schooling X urban son —0.061* 0.008
(0.028) (0.024)
Years of schooling X urban daughter —0.067** —0.006
(0.023) (0.020)
Years of schooling X rural son —0.058%* 0.028
(0.027) (0.024)
Years of schooling x rural daughter —0.035%* 0.015
(0.017) (0.015)
Number of observations 28,636 20,965

Notes: “Years of schooling” refers to adult children’s years of schooling. All regressions include con-
trols for adult children’s characteristics (age; age squared; and indicators for female, being married, birth
order [1st, 2nd, 3rd, and 4th+], and number of siblings) and controls for parents’ characteristics (age; age
squared; and indicators for female, being married, highest educational attainment [illiterate, primary, junior
high, and senior high school or above], and rural Aukou). Indicators for parents’ status (urban father, urban
mother, rural father, and rural mother) are included as additional control variables in panel A. Indicators for
children’ status (urban son, urban daughter, rural son, and rural daughter) are included as additional control
variables in panel B. Province fixed effects and province-specific children’s birth year linear trends are also
included. Standard errors, clustered at the province children’s birth year level, are shown in parentheses.

p<.10; *p<.05; **p<.01

fathers, mothers benefit more from adult children’s education—a pattern also found in
other developing contexts (De Neve and Fink 2018; Yahirun et al. 2017). In urban China,
an additional year of adult children’s schooling, induced by the CEL, decreases fathers’
probability of having hypertension by 4.3 percentage points and mothers’ by 10.6 per-
centage points. The difference between the two coefficients is statistically different from
zero (the p value, calculated via 7 test, is .001). In rural China, the decrease in the proba-
bility of having hypertension is 2.5 percentage points (—0.062+0.037) larger for mothers
than for fathers. This difference is also statistically different from zero (p=.000).

Child’s Gender

To explore the heterogeneous effects by child’s gender, we interact adult children’s
years of schooling with children’s status (urban son, urban daughter, rural son, and
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rural daughter) in the model."” The results are shown in panel B in Table 5. In urban
China, we find no significant differences in the effects of sons’ and daughters’ educa-
tion (p=.711). However, in rural China, sons’ education is more beneficial for parents’
health than daughters’ education. An additional year of sons’ schooling decreases the
probability of having hypertension by 5.8 percentage points for older parents, while
an additional year of daughters’ schooling decreases this probability by 3.5 percent-
age points. This difference is statistically different from zero (p=.064) and may be
due to son preference and high coresidency rates among older parents and adult sons.

Potential Mechanisms

Health Spillovers/Behavioral Changes

Well-educated adult children may help older parents avoid harmful health behaviors
and choose healthier lifestyles. In the life history wave (Wave 3) of the CHARLS,
each respondent was asked the following question: “During your life, have you
ever engaged in any of the following activities for at least a year?” Four behavioral
changes were then listed: increasing physical activity, improving diet, quitting smok-
ing, and reducing alcohol consumption. If the respondent had engaged in at least one
behavioral change for at least a year, then a follow-up question was asked to identify
their specific age when they engaged in the behavioral change: 0-15, 16-25, 2640,
41-55, 56-65, 66-75, or above 75.

These retrospective questions can provide different perspectives than the ques-
tions on contemporaneous behavior changes. First, we focus on behavior changes
that last for at least one year because longer term adherence to healthy behavior
changes has a greater impact on health, especially on chronic cardiovascular health.
Second, we focus on older parents’ behavior change(s) since age 56. Most parents
in our sample are older than 55, and their children are likely to have finished their
education.

On the basis of these two questions, we first derive four dummy variables indicat-
ing that older parents have increased physical activity, improved diet, stopped smok-
ing, or reduced alcohol consumption for at least one year since age 56. We then
derive a fifth dummy variable indicating that older parents have engaged in at least
one behavior change for at least one year since age 56. The 2SLS estimation results
are reported in Table 6. Although we find no significant impact for the full sample,
we find different results for fathers and mothers. We find a significant positive impact
of adult children’s education on major behavioral risk factors for cardiovascular
diseases for mothers but not for fathers. Adult children’s education is more likely to
improve mothers’ health behaviors. This result provides one possible explanation for
our finding that compared with paternal health, maternal health benefits more from
offspring’s education.

17 We use the interaction terms of adult children’s CEL exposure and indicators for children’s status as
the IVs for the interaction terms of adult children’s years of schooling and indicators for children’s status.
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Table 6 Potential mechanisms I: 2SLS estimates of the effects of adult children’s education on older
parents” health behavior changes

At Least
One Healthy  Increased Reduced
Behavioral Physical Improved Stopped Alcohol
Change Activity Diet Smoking Consumption
(O] (@) 3) “) (5
A. General Effects
Years of schooling 0.025 0.001 —0.005 0.003 0.013
(0.020) (0.015) (0.015) (0.012) (0.013)
Number of observations 26,838 26,338 26,838 26,838 26,838
B. Heterogeneous Effects by Parent’s Gender
Years of schooling —0.0004 —0.004 —0.002 —-0.019 —-0.010
(0.020) (0.015) (0.014) (0.012) (0.013)
Years of schooling x mother 0.049%** 0.010%** —0.006 0.043** 0.045%*
(0.006) (0.004) (0.004) (0.005) (0.005)
Number of observations 26,838 26,838 26,838 26,838 26,838

Notes: “Years of schooling” refers to adult children’s years of schooling. All regressions include con-
trols for adult children’s characteristics (age; age squared; and indicators for female, being married, birth
order [1st, 2nd, 3rd, and 4th+], and number of siblings) and controls for parents’ characteristics (age; age
squared; and indicators for female, being married, highest educational attainment [illiterate, primary, junior
high, and senior high school or above], and rural hukou). Province fixed effects and province-specific adult
children’s birth year linear trends are also included. Standard errors, clustered at the province children’s
birth year level, are shown in parentheses.

#xp< 01

Financial, Instrumental, and Emotional Support

Better-educated adult children might earn more and have better health, thereby
being better positioned to support their old-age parents. To test this mechanism,
we examine the impact of adult children’s education on the net cash transfer
from adult children to parents, parental living arrangements, and visiting/con-
tact frequency. We obtain the net cash transfer from adult children to parents by
subtracting cash transfers from parents to adult children from transfers in the
opposite direction (from adult children to parents).'® The results are reported in
panel A of Table 7. We find no significant impact of visiting/contact frequency
and living arrangements. However, adult children’s additional years of school-
ing lead to a greater net cash transfer from adult children to parents; this result is
consistent with that found in another developing context, Tanzania (De Neve and
Fink 2018).

18 This variable is measured at the household level. For households in which only one (mainly sep-
arated/divorced or widowed) older parent participates in the CHARLS, the household level net cash
transfer is regarded as the transfer received by the older parent. For households in which both older
parents participate in the CHARLS, we assign the net cash transfer at the household level equally to
each parent.
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Diagnosis and Management of Care

Well-educated children might have better health knowledge and greater ability to
navigate the health care system, thereby providing better health support to their older
parents. Diagnosis and management of diseases is a case in point. By comparing
self-reported doctor diagnosis and objectively measured biomarkers, we can test
whether adult children’s additional years of schooling lead to better diagnosis and
management of diseases for older parents.

We first derive indicators for undiagnosed hypertension, diabetes, and dyslipid-
emia.'” Dyslipidemia refers to abnormal levels of lipids (e.g., cholesterol, fat) in the
blood and is recognized as a prominent risk factor for cardiovascular disease. Among
older parents who are hypertensive, those who have not received a doctor’s diagno-
sis of hypertension are defined as having undiagnosed hypertension. We similarly
derive indicators for the other two conditions—undiagnosed diabetes and undiag-
nosed dyslipidemia—among those who have each disease. Estimates shown in panel
B of Table 7 indicate that an additional year of adult children’s schooling decreases
parental undiagnosed hypertension and dyslipidemia by 9 and 3 percentage points,
respectively. The effect on undiagnosed diabetes is not statistically significant. Given
that the undiagnosed hypertension and undiagnosed dyslipidemia rates are 39.7% and
84.1%, respectively, these are sizable effects.

We also derive indicators for controlled hypertension, diabetes, and dyslipidemia.
Controlled hypertension refers to a situation in which hypertensive older parents were
normotensive in the health assessment. We similarly derive indicators for the other
two conditions—controlled diabetes and controlled dyslipidemia. Estimates in panel
B of Table 7 suggest that an additional year of adult children’s schooling increases
parental controlled dyslipidemia by 1.7 percentage points.

Discussion and Conclusions

In this article, we use nationally representative data on doctor diagnosis and biomark-
ers to provide new evidence on the causal impact of adult children’s education on
older parents’ cardiovascular health in China.

Exploiting the exogenous variations in the timing of CEL implementation and
using the I'V approach, we find that adult children’s additional years of schooling lead
to lower hypertension prevalence among older parents. An additional year of school-
ing, induced by the CEL, decreases the probability of having hypertension by approx-
imately 5 percentage points. We find no evidence of a significant impact of adult
children’s education on diabetes prevalence among older parents. The results hold in
several robustness checks, including alternative measures for adult children’s edu-
cation, alternative I'Vs, and various alternative subsamples. There were 222 million

! We use data from the first health assessment conducted in Wave 1. Utilizing information from both
CAPI and health assessment, we define dyslipidemia prevalence as either diagnosed with dyslipidemia
(gathered from the CAPI question, “Has a doctor ever told you that you have dyslipidemia?”’) or measured
dyslipidemic (taken from the health assessment; total cholesterol > 200 mg/dl, triglyceride > 150 mg/dl,
high-density lipoprotein cholesterol < 40 mg/dl, or low-density lipoprotein cholesterol = 130 mg/dl).
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Chinese people aged 60 and older in 2015 (National Bureau of Statistics 2015), and
53.6% of the age 60+ Chinese population (119 million) are hypertensive (Zhao et al.
2019). Hypertension-related health expenditures totaled 210.6 billion RMB (approxi-
mately US$34 billion) in 2013 (National Center for Cardiovascular Diseases 2018). A
back-of-the-envelope calculation suggests that an additional year of adult children’s
schooling is associated with 5.95 million fewer hypertension cases and 10.53 billion
RMB less in hypertension-related health expenditures. Adult children’s education can
decrease hypertension prevalence and related health expenditures and improve older
parents’ health and well-being.

Heterogeneous analyses show that sons and daughters have differential impacts on
their mothers and fathers. Compared with fathers, mothers benefit more from adult chil-
dren’s education in both urban and rural China. One possible reason for this disparity is
that adult children are more likely to improve mothers’ health behaviors. Although we
find no significant differences in the effects of sons’ and daughters’ education in urban
China, sons are more beneficial in rural China than daughters. Analyses on potential
mechanisms show that financial and health support are critical pathways through which
adult children’s education affects older parents’ health. Adult children’s additional
years of schooling lead to more financial support, better diagnosis and management of
chronic illnesses, and better maintenance of health behaviors for older parents.

Health is multidimensional. Our findings suggest that the impact of adult chil-
dren’s education can be concentrated on certain health outcomes but not others.
Hypertension and diabetes have different causes and rates of progression. The litera-
ture highlights that an increasingly Westernized diet and the large amount of refined
rice intake in the traditional Chinese diet are linked to diabetes risks in China (Ma
et al. 2014). Among the four major behavioral risk factors examined in the analyses,
we find no significant impact on improving diet. It is important to acknowledge the
differences among various health outcomes and to distinguish different pathways of
influence among them.

One limitation of this study is that we focus on compulsory education reform, which
mainly affects primary and secondary education levels. The enrollment rate from pri-
mary school to junior high school increased from 68.4% in 1985 to 94.9% in 2000 in
China (Liang and Dong 2019). As education expansion continues and an increasingly
high proportion of Chinese people receive tertiary education, future research should
explore how greater educational attainment affects family health outcomes.

The other limitation is that by using the IV approach, we estimate the average
treatment effect among those who alter their status because they react to the pol-
icy change (Imbens and Angrist 1994). The education reform has greatly increased
school completion rates across all of China, but it is children from areas with lower
levels of schooling (mostly poorer inland areas) who benefit the most and potentially
pass on the health benefits to their older parents. However, educational inequality still
exists across regions. For example, among the children exposed to the CEL in our
analytic sample, the proportion of children who completed compulsory education is
70.5%, 64.7%, and 55.1% for areas with high, middle, and low levels of schooling,
respectively, before the reform. In that sense, further investment in children’s educa-
tion, particularly targeted at children from lower socioeconomic status backgrounds,
may benefit multiple generations, helping promote healthy aging and reducing social
and health inequalities.
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Most health policy and research has focused on individual interventions. The cur-
rent national public health service project, which aims to provide free basic public
health services to both rural and urban residents in China, covers annual blood pres-
sure examinations for those aged 35 years or older and more comprehensive physical
examinations for those aged 65 years or older. Yet, the awareness and management
of chronic cardiovascular diseases are far from satisfactory. We provide an upward
intergenerational perspective (i.e., from adult children to older parents). The educa-
tion reform in China not only increased levels of schooling among cohorts of indi-
viduals who were affected but also had longer term beneficial effects on their parents’
health two decades later. m
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