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Background: The relationship between higher education and individual health
is important for improving regional human capital for health. Considering the
differences in education system development and health infrastructure between
China and developed countries, it is necessary to explore the specific impact of
higher education expansion on individual health in China.

Methods: This study employs the cohort DID approach to examine how higher
education expansion affects individual health, with a particular focus on its role
in disrupting the intergenerational transmission of health, drawing data from
the China Education Statistical Yearbook and the China Health and Retirement
Longitudinal Study (CHARLS).

Results: Results show that higher education expansion promotes individual
health improvements by enhancing academic qualifications and access to better
employment opportunities, with urban dwellers, women and individuals from
well-educated families receiving more benefits. Higher education expansion
disrupts the intergenerational transmission of health, and younger individuals
exposed to new academic and social environments tend to develop health-
related beliefs and behaviors that differ from their family influences.

Conclusion: This study provides insight into the social benefits of higher
education, and furthermore offers a new perspective on addressing long-
standing health inequalities.

KEYWORDS

higher education, individual health, healthy intergenerational transmission, health
inequalities, educational expansion

1 Introduction

Higher education has grown rapidly throughout the world in the 21st century (1-3). In
addition to developed and wealthy industrialized countries, developing countries are also
expanding higher education, in which China is at the forefront (4, 5). The Chinese
government has invested heavily in expanding access to higher education, resulting in
significant increases in enrolment and graduation rates in recent decades (6, 7). The expansion
of higher education has had far-reaching economic and social impacts, including economic
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growth, productivity gains, labor markets, educational equity, social
welfare and happiness (7-11).

The positive correlation between education and health is well
established (12-16). Well-educated individuals often correlate with
higher social status, better occupations, and higher incomes, which are
also associated with a better state of health (17-20). Theoretically, when
controlling for other factors, those with higher educational attainment
tend to achieve greater health returns on their investments in health
capital (21-23). Despite these well-established links, the education
system and health infrastructure in developing countries can differ
significantly from those in developed countries. Therefore, it is essential
to further explore the specific impacts of expanding higher education in
these contexts. Especially, with accelerating global aging and declining
fertility rates, understanding the relationship between higher education
and individual health becomes increasingly crucial for enhancing health
human capital in deprived areas. In addition, given the prevalence of
intergenerational health transmission, examining whether the
significant impact of higher education expansion on individual health
disrupts this transmission—enabling group health to converge toward
an average level—has important implications for health equity research.

In recent decades, China’s higher education system has expanded
dramatically. The number of university graduates has risen from less
than 1 million in 1990 to over 9 million in 2020 (24), representing one
of the most significant investments in higher education among
middle-income countries (25). The massive expansion of higher
education in China provides a unique and more representative natural
experimental context for studying the relationship between higher
education and health in developing countries and for exploring how
changes in educational opportunities affect the intergenerational
transmission of health within families.

This study aims to address two key questions: Does the expansion
of higher education contribute to individual health improvements?
Since individual health is often linked to the health of other family
members (e.g., intergenerational transmission of health), whether this
policy would reduce health inequalities by blocking the intergenerational
transmission of health? The results have implications not only for
understanding the wider societal benefits of education, but also for the
development of policies aimed at reducing health inequalities.

This study contributes to the literature in three ways. First, it links
the expansion of higher education to individual health outcomes.
Existing research has extensively documented the positive relationship
between education and health in developed regions such as the
United States, Italy and Germany (26-28). However, studies explicitly
examine the causal impact of large-scale higher education policies in
low-and middle-income countries (e.g., China’s 1999 expansion) on
individual health are limited. Using a cohort DID approach, this study
provides robust evidence on how increased access to higher education
affects self-reported health outcomes in the context of rapid
development. Like this study, Fu et al. (29) used the 2SLS approach to
estimate the impact of higher education expansion on individual
health in China, which provides good insights. Differently, this paper
uses a cohort DID model to improve the precision of the estimation
and discuss the role of higher education expansion in attenuating the
intergenerational transmission effect of health.

Second, this study provides an in-depth discussion of the social
and economic consequences of China’s higher education expansion
policies. China’s 1999 higher education expansion has been widely
studied for its profound socio-economic impacts, such as increasing
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educational attainment, enhancing income mobility, increasing
unemployment, and exacerbating social stratification (6, 20, 25, 30-
32). However, its implications for health improvement remain
underexplored. By focusing on individual health as a critical outcome
of educational policies, this study complements existing research by
emphasizing the broader societal benefits of education. Specifically,
this study examines how increased access to higher education
influences health outcomes and reduces health disparities. This
perspective highlights the interconnections of education, health, and
socio-economic well-being, offering a more comprehensive
understanding of the long-term effects of education policy.

Third, this paper contributes to the literature on breaking the
intergenerational transmission of health through education. While
the literature has clearly identified the existence of intergenerational
transmission effects on health (33-37), there has been limited focus
on identifying effective strategies to interrupt or mitigate this
transmission relationship. This is particularly important because
the continuation of poor health outcomes across generations can
perpetuate cycles of disadvantage and inequality. In this context,
this study explores the role of higher education expansion as a
potential mechanism for disrupting this cycle. This study therefore
policy
interventions can serve as a powerful tool for breaking the

provides valuable insights into how educational
intergenerational link between education, health, and socio-
economic outcomes.

The paper is structured as follows. Section 2 describes China’s
higher education expansion policy. Section 3 presents the data and the
empirical strategy. Section 4 discusses the empirical results, including
the main results, robustness tests and heterogeneity analysis. Section 5
discusses the mechanisms by which higher education expansion affects
health and the blocking effect of higher education expansion on the

intergenerational transmission of health. Section 6 concludes the study.

2 Materials and methods
2.1 Institutional background

2.1.1 Expansion of higher education

Since the reform and opening in 1978, the development of
higher education in China can be roughly divided into two phases.
Before 1999, the gross enrolment rate in higher education basically
remained at a low level, with only 2.4% of young people aged 18-22
being able to enter higher education. Even with the addition of the
Adult College Entrance Examination, the rate was only 4%.
According to Trow (38), a gross enrolment rate of less than 15% in
higher education is considered to be elite education, which means
that higher education in China was still in the hands of an elite
minority until 1998.

After more than a decade of rapid development under reform and
opening up, a number of socio-economic problems have emerged in
China, such as weak economic growth and rising unemployment. On
the economic front, China’s economy overheated in the early 1990s,
with the overall CPI reaching 124.1 in 1994. Chinese policymakers
adopted a series of economic cooling measures and succeeded in
lowering the inflation level, with the overall CPI falling to 102.8 in
1997. However, China’s economic growth has also slowed down rapidly,
declining from over 14% to less than 8% for six consecutive years since
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1993." In terms of employment, the number of people employed in
China’s state-owned enterprises (SOEs) has declined year on year since
1995 (39). In 1998, employment in SOEs was down by 1.86 million
from 1997, and China began to experience a “wave of layofts” (40).
According to the Monitoring Center for Economic Prosperity,
about 80% of China’s urban residents subscribe to the view that ‘no
matter how poor you are, you cannot afford to be poor in education’
Education is regarded as a key measure for maintaining social stability,
easing employment pressure, expanding domestic demand and
stimulating economic growth. Against this background, China
launched a higher education development program in 1999 and issued
the “Action Plan for the Revitalization of Education for the 21st
Century” According to this document, Chinas higher education
enrolment rate should be close to 15% by 2010. Since then, China’s
higher education has entered the second stage of rapid development.

2.1.2 Characterization facts

The policy of expanding higher education has brought about
far-reaching changes in China.

First, the number of people receiving higher education in China
has increased dramatically, with the system of higher education
gradually transitioning from elite education to universal education.
This study calculated the average number of students enrolled in
higher education and promotion rate per 100,000 people for the
period 1995-2004 (Figure 1). As shown in the figure, the rate of
progression to upper secondary school jumped considerably between

1 Data source: China Statistical Yearbook.
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1998 and 1999 (from 46.1 to 63.8%). Correspondingly, the average
number of students enrolled in higher education per 100,000
populations also rose substantially (from 519 to 594). Since 2002, the
promotion rate has exceeded 80%, meaning that more than 80 out of
every 100 senior high school graduates in China now continue to
higher education. By 2004, the average number of students enrolled in
higher education per 100,000 population surpassed 1,400, approaching
the level of developed countries such as the United Kingdom.

Second, the gap in higher education resources between different
regions has widened. This study compared the differences in
undergraduate and specialized enrolment in higher education resources
across 31 provinces and cities in China both before the expansion of
colleges and universities in 1998 and after the implementation of the
university expansion policy in 1999, as shown in Table 1. As illustrated
in the table, the number of students enrolled in China’s higher education
institutions increased by 657,518 in 1999, with more than 40% of the
expansion concentrated in six provinces—Shandong, Hubei, Jiangsu,
Henan, Hebei, and Guangdong—which also had the largest enrolments
in 1998. This suggests that the implementation of the university
expansion policy varied significantly across provinces. Provinces with
more substantial higher education resources tended to enroll more
students in this round of expansion, thereby expanding the size of their
institutions and reinforcing their advantages in higher education.

The university admission system in China follows the principle of
territorial, with local colleges and universities favoring candidates
from their province. Thus, the richer the educational resources of a
province, the larger the scale of the expansion, and the higher the
likelihood that candidates from that province will be admitted to
universities. Existing studies have shown that the uneven spatial
distribution of higher education resources is a key factor explaining
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TABLE 1 Enrolment in higher education in each province (1998, 1999).

Province 1998 1999 Expansion
enrolment enrolment
Total 1,548,554 2,206,072 657,518
Shandong 82,410 135,185 52,775
Hubei 96,375 142,237 45,862
Jiangsu 127,013 172,491 45,478
Henan 78,805 122,896 44,091
Hebei 72,856 111,033 38,177
Guangdong 85,341 123,338 37,997
Sichuan 65,481 100,965 35,484
Shaanxi 68,034 97,209 29,175
Anhui 51,726 80,204 28,478
Hunan 77,237 105,237 28,000
Liaoning 87,851 113,319 25,468
Zhejiang 52,657 77,608 24,951
Beijing 78,429 97,736 19,307
Shanghai 63,244 81,328 18,084
Heilongjiang 62,480 79,970 17,490
Guangxi 32,596 49,432 16,836
Chonggqing 34,374 49,951 15,577
Jilin 52,553 67,807 15,254
Inner Mongolia 18,253 33,456 15,203
Fujian 38,710 53,267 14,557
Jiangxi 43,586 57,921 14,335
Xinjiang 19,435 33,280 13,845
Tianjin 31,670 45,468 13,798
Shanxi 37,897 49,428 11,531
Gansu 23,010 33,825 10,815
Guizhou 24,810 33,718 8,908
Yunnan 27,502 33,879 6,377
Hainan 4,903 8,181 3,278
Qinghai 3,172 6,176 3,004
Ningxia 4,487 7,207 2,720
Tibet 1,657 2,320 663

Source: China Education Statistical Yearbook.

why high school graduates from different regions are affected
differently by the expansion policy (41). The regional disparities in
how expansion policies affect young people provide a practical
foundation for constructing the cohort DID model.

2.1.3 Education and health

Numerous health studies have shown that the length of education
is an important factor in health levels. This always holds regardless of
the measure of health (mortality, morbidity or days of work lost) and
whether individual data or overall averages are used (42-47).
Grossman’s Health Production Function framework (1972) provides
theoretical support for this view. The more educated people are
assumed to be more effective health producers, they have fewer
unhealthy habits and go to the doctor when needed. That is, higher
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income not only provides individuals with more resources to invest in
their health but also increases their demand for higher-quality
healthcare and services. Moreover, increased educational attainment
enhances an individual’s efficiency in “producing” health, enabling
consumers to make more effective use of limited resources to maintain
and improve their health. The policy of expanding access to university
education plays a crucial role within this theoretical framework. It not
only significantly boosts an individual’s level of education and broadens
their intellectual horizons, but also improves employment prospects
and income levels. In doing so, it provides a stronger economic
foundation and informational support for health investments.

To further examine the relationship between higher education
resources and health outcomes, this study analyzed data from 2020 for
each province, focusing on higher education resources and life
expectancy per capita (Figure 2). The results show that provinces with
abundant higher education resources tend to have higher life
expectancy per capita, suggesting that access to higher education
resources may play an important role in improving population health.

Based on theoretical analyses and macro-statistical evidence, this
study believes that there is a certain positive relationship between
higher education expansion and individual health. The following
hypothesis is proposed:

Hypothesis 1 Expansion of higher education significantly improves
the health status of individuals.

Building on Hypothesis 1, we now broaden our focus to examine the
crucial role of higher education in disrupting the intergenerational
transmission of health. Intergenerational health transmission refers to
the multifaceted process through which health conditions, behaviors,
and outcomes are passed from parents to their children via genetic
inheritance as well as through intertwined social, cultural, and economic
channels. In recent years, the significance of these intergenerational
processes has garnered considerable scholarly attention. Research
employing a range of quantitative health indicators—such as body mass
index (BMI) and newborn weight (35)—has revealed a striking and
relatively uniform finding: the health status of the paternal generation
tends to exert a more pronounced influence on the subsequent
generation’s health (48, 49). Since the policies promoting higher
education expansion have a significant positive impact on individual
health outcomes. This discovery naturally raises an important question:
can higher education serve as a mechanism to disrupt, or even sever, the
intergenerational transmission of health disparities?

First, most Chinese universities are concentrated in provincial
capitals and other economically developed cities, which compels many
young people to leave their hometowns and families to pursue higher
education. Once immersed in a new learning environment, these
individuals are likely to develop health and medical perspectives that
differ from the traditional views instilled by their families, thereby
diminishing the familial influence on their personal health. Second,
the development of higher education increases the human capital of
individuals and raises their employment status. Education not only
provides important health knowledge and disease prevention skills,
but also increases the likelihood that individuals will have access to
quality employment opportunities, raise their income levels and
improve their material living conditions, thereby mitigating the
negative impact of parental health disadvantage on the health of future
generations. The following hypothesis is proposed:
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FIGURE 2
Relationship between life expectancy and promotion rate in each province. Data source: China Education Statistical Yearbook; China Health Statistics
Yearbook. Life expectancy does not distinguish between years lived in good health and years lived with disability or chronic illness; healthy life
expectancy would more accurately capture the relationship between regional higher-education expansion and population health. However,
we currently lack provincial-level healthy life expectancy data, which represents one of the limitations of this study.

Hypothesis 2 Expansion of higher education can block

intergenerational transmission of health.

2.2 Methods

2.2.1 Datasets

This study involves two sets of information: the level of higher
education expansion and data on residents. First, this paper collected
data on higher education resources across provinces from the China
Education Statistical Yearbook and established a provincial dataset.
Second, this study matched the province-level information with
micro-level survey data. The primary outcome variable was derived
from the China Health and Retirement Longitudinal Study
(CHARLS), a health survey of Chinese residents.

The CHARLS dataset includes data from 150 district level units
and 450 village-level units, covering about 10,000 households. The
survey data encompass a wide range of samples from different
geographic locations, levels of economic development, and
demographic characteristics, making it relatively representative. In
terms of research subjects, CHARLS covers middle-aged and older
adult individuals aged 45 and above, whose birth years span from 1960
to 1999, as well as their children. This provides a strong sample for
studying the impact of the higher education expansion policy that
began in 1999 on individuals’ health. CHARLS conducted surveys in
2011, 2013,2015, 2018, and 2020. Since the 2011 and 2013 surveys did
not include questions related to the health of participants’ children, and
personal health data in 2020 may have been significantly disrupted by
COVID-19, this study used data only from the 2015 and 2018 surveys.

To accurately examine the impact of higher education expansion
on individual health, this study applies several sample selection
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criteria. First, under China’s educational system, adolescents typically
take the college entrance examination at the age of 18 or older, making
them directly affected by the policy. At the same time, individuals
under the age of 18 are still undergoing physical development and
experience significant fluctuations in health indicators that hinder
accurate assessment. Therefore, samples with offspring aged 18 or
above are retained.

Second, the effect of higher education expansion may vary
depending on the availability of higher education resources in the
region where individuals took the college entrance examination. Since
the survey does not directly specify the location of the examination,
this study infers this information using the hukou registration and
permanent residence of the parent generation. Specifically, this paper
only includes samples that the hukou and permanent residence align,
using the corresponding province and city as the assumed location of
the child’s college entrance examination.

Finally, discrepancies in the dataset are addressed. This study
excludes samples with basic personal information such as gender or year
of birth that is inconsistent across survey periods, as well as samples with
missing or statistically incorrect personal and household variables. After
the above screening, a total of 13,403 sample pairs from 24 provinces are
obtained. The effective sample size may vary across analyses depending
on the variables included and the selected subsamples.

2.2.2 Empirical strategy

This study employs a cohort difference-in-differences (DID)
identification strategy leveraging two key sources of variation. First,
provinces received different enrollment quotas during the higher
education expansion. Second, within the same province, different youth
cohorts were affected differently depending on the years of education
received. To capture the impact of higher education expansion on
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individual health improvements, it is essential to accurately identify the
groups influenced by this policy, taking into account the unique
characteristics of China’s educational system and cohort dynamics.

With 1999 as the cut-off point, access to higher education before
that year is categorized as ‘pre-intervention, while access after 1999 is
categorized as ‘post-intervention’ In the Chinese education system,
children generally start primary school at the age of 6 and take the
college entrance examination at the age of 18. Thus, individuals born
in 1981 or later are directly affected by expansion policy.

Following Duflo (50), this paper first estimates the impact of
higher education expansion on each cohort separately, using the
pre-1981 birth cohort as the baseline:

Y _healigy; = Bo+ P (cohortg > 1981)><expp+ﬂ2Xifp A+
X pt xcohort g + Eigpy

The subscript i denotes the individual, p represents the province
where the individual resides, g indicates the birth cohort, and ¢
corresponds to the survey year (2015 or 2018). The explanatory variable
Y _healgy; measures the health level of individual i. The term cohort
captures birth cohort-specific effects, cohort ; 21981 indicates whether
the birth cohort is from 1981 or later, while exp, represents the magnitude
of higher education expansion in province p. f; is the correlation
parameter to quantify the impact of higher education expansion on
individual health level. X; fip includes individual, household, and
provincial-level control variables such as gender, household income, and
per capita fiscal health expenditure. Acgt denotes a set of fixed
effects. X ,; xcohort, denotes interaction terms for province and year
variables with birth cohort variables. &gy, is the error term.

First, this study includes year and city fixed effects to control for
regional and temporal characteristics that may influence both higher
education expansion and individual health but are unrelated to birth
cohorts. Second, birth cohort fixed effects account for common
characteristics within the same birth year. In addition, the interaction
term between survey year and birth cohort variables controls for
systematic differences between cohorts due to different survey years.
Finally, to account for the effect of initial provincial education levels
on the implementation of the higher education expansion policy, this
study includes the interaction term between birth cohort and
provincial primary education levels prior to the implementation of the
policy in 1998. All regressions are clustered at the community/village
level, considering any potential correlation of birth cohorts in the
same community/village.

2.2.3 Variable settings

The explanatory variable in this study is individual health,
measured as self-reported health. Self-reported health is the
respondent’s subjective assessment of the general health of their
offspring (coded 1 = very poor, 2 = poor, 3 = satisfactory, 4 = good,
5 = very good). Self-reported health is a valid and reliable measure of
general physical condition (51, 52).

2 Self-reported health may be biased by individual perceptions, cultural
background, and social expectations, and we acknowledge this as a key

limitation of our study.
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This study focuses on the regression coeflicients of the dummy
variable of whether individuals experience higher education expansion
(cohort, >1981) and the interaction term of the degree of expansion
(exp,). Individuals born before 1981 are assumed to be unaffected by
the higher education expansion policy and are assigned a value of 0.
Individuals born in 1981 and later are assumed to be affected by the
policy and are assigned a value of 1, resulting in the variable ‘whether
they have experienced higher education expansion’ The extent of the
expansion is measured by the promotion rate in each province in
1998. Promotion Rate (%) = (Number of Admissions/Number of High
School Graduates) * 100.

To avoid poor control (53), ex-ante control variables were selected
at the individual, household and district levels. At the individual level,
the gender variable ‘Male’ was chosen because there are physiological
and pathological differences between men and women, and gender
relations continuously have an impact on physical health (54, 55),
making it necessary to control for the differential impact of gender on
individual health. At the household level, the variable ‘Family income’
was chosen because the structural effects of income on health have
been widely demonstrated (56-59). At the same time, paternal age
‘Fat_age; lifestyle habits ‘Fat_habit’ (never smoked = 0; former or
current smoker = 1), and type of occupation ‘Fat_career’ (senior
non-manual occupations = 1; general non-manual occupations = 2;
industrial and service manual occupations = 3; agricultural manual
occupations = 4) were also taken into account. At the district level, the
variable ‘Urban’ (urban = 1; rural = 0) and ‘Medical fee’ were selected
and district financial inputs for health/resident population’ was used
as a measure (60). Descriptive statistics of the relevant variables are
shown in Table 2.

3 Results
3.1 Baseline regression result

Table 3 show the baseline regression results for the cohort DID
estimation. Higher education expansion is statistically significantly
correlated with individual health after adjusting for control variables
and fixed effects on the different dimensions. As shown in the Column
(3) of Table 3, higher education expansion led to a 26.8% improvement
in individual health. As can be seen in Table 3, the effect of higher
education expansion on individual health level remains robust under
different qualifications. The regression results tentatively confirm
Hypothesis 1, which states that higher education expansion
contributes to the improvement of individual health level.

3.2 Parallel trends test

Analyses using the cohort difference-in-differences approach
must satisfy the parallel trends assumption: if there are no policy
shocks to the treatment group, the trends in the outcome variables of
the treatment and control groups should be consistent, i.e., not
systematically different. In the case of the higher education expansion
policy in this paper, if the expansion policy had not been implemented,
the trends in health levels of the treatment and control groups should
have been consistent at all ages. To this end, this paper follows Duflo
(50) in constructing a parallel trend test using a dynamic
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TABLE 2 Summary statistics.

Variable Treatment group Control group
(N =7,366) (N =6,037)
Mean SD Mean SD
Health 4.069 0.928 3.661 0.995
Age 29.139 4.453 44.115 5.551
Exp 0.993 0.011 0.991 0.013
Male 0.632 0.482 0.707 0.455
Fat_age 55.266 5.604 69.227 6.150
Fat_career 3.299 0.823 3.561 0.611
Fat_habit 0.395 0.488 0.395 0.489
Family 5.790 3.618 4.823 3.329
income
Medical fee 849.971 121.159 852.407 120.935
Urban 0.420 0.493 0.408 0.491

TABLE 3 Baseline regression results.

Variable
0.631%%* 0.298* 0.268%
Cohort x Exp
(0.034) (0.155) (0.159)
0.089%**
Male
(0.019)
—0.010%**
Fat_age
(0.002)
Fat_career
(0.013)
0.008
Fat_habit
(0.017)
0.007%%*
Family income
(0.003)
—0.000
Medical fee
(0.000)
0.081%#*
Urban
(0.027)
3.693%** 3.794%** 4.461%%*
Cons
(0.014) (0.048) (0.279)
Year FE \/ \/ \/
City FE v v v
Cohort FE \/ \/
Year x Cohort FE \/ \/
Base education x \/ \/
Cohort FE
N 13,403 13,367 13,367
R 0.128 0.206 0.211

Values in parentheses are standard errors clustered by commune. */#%*/#%* indicate
statistically significance at the 10%/5%/1%-level. Standard errors are in parentheses and
clustered at the county-year level. Part of the sample is absorbed in the regression and the
sample size is reduced.
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reduced-form cohort. This study selected the birth cohort that was
18 years old (born in 1980) 1 year before the implementation of the
higher education expansion policy as the base group, the sample born
before 1980 as the control group, and the birth cohort born after 1980
as the treatment group to identify the average causal effect of the
impact of higher education expansion on the health level of the
population of a given birth cohort.

The results of the parallel trend test on the regression coeflicient
are shown in Figure 3. For the pre-1980 birth cohort, the estimate of
the coefficient does not reject the initial hypothesis of being equal to
zero. This indicates that there is no trend of heterogeneity in the
individual health levels of different birth years before the start of the
higher education expansion policy, and the parallel trend test is
passed. For the post-1981 birth cohorts, the 1989 and later birth
cohorts begin to be significant and the estimates increase, and most of
them pass the significance test, indicating that the higher education
expansion policy has begun to promote and continue to enhance
individual health levels 10 years after the policy was implemented.

3.3 Robustness tests

First, individual health improvement may also be influenced by
some random factors. To exclude the influence of random factors on
the model, this paper refers to Chen et al. (61) and modifies the
placebo test for the control and treatment group design. Assuming the
higher education expansion policy was implemented before 1999, the
pre-1981 birth cohort (1960-1980) is divided into a control group
(1960-1968) and a placebo treatment group (1969-1980), and the
regression results are shown in Column (1) of Table 4. The estimates
of the impact of the higher education expansion policy on individual
health are not statistically significant after changing the time of policy
implementation, and the placebo test is passed.

An alternative placebo test is to delay the implementation of the
policy for several periods, and if the correlation coefficients are
strengthened, the policy is proven to be effective. To this end, this
paper assumes that higher education expansion policy was
implemented in 2001 and 2003, respectively, and reconstructs the
‘Cohort x Exp’ variable to be included in regression model (1). The
regression results are presented in Columns (2) and (3) of Table 4. The
correlation coeflicients are statistically significantly positive and
expanding after two and four lags in the implementation of the higher
education expansion policy, passing the placebo test.

Second, samples born in 1980, 1981 and 1982 are excluded.
Since high school students can postpone the college entrance
examination by repeating or enrolling a year earlier, the ‘expansion
experience’ variable has a certain self-selection effect. This study
excludes all samples born in 1980, 1981 and 1982 because
according to the academic system, the samples born in 1980 or
1982 should have taken the university entrance examination in
1998 or 2000, and they would also be directly affected by the
expansion of higher education if they repeat a year or enter school
a year earlier. The regression results are shown in Column (1) of
Table 5. The estimated coefficients are significantly positive at the
10% statistical level and the results are consistent with the
benchmark regression.

Third, replace the education resources variable. Considering that
there may be errors in the construction of the expansion intensity
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TABLE 4 Robustness test I

colleges and universities to the number of students enrolled in general
high schools in each province and city in 1998. The regression results
are shown in column (2) of Table 5. We replace the original ‘promotion
rate’ variable with the annual growth in the total number of students
enrolled in general undergraduate and specialized colleges and

universities in each province from 1998 to 2014 to examine the impact

of the scale of expansion on individual health. The regression results

are shown in column (3) of Table 5. We also use the annual growth
number of enrolments in general undergraduate and specialized

colleges and universities in each province from 1998-2014 as a proxy

variable for the rate of progression, so as to measure changes in

educational resources from the perspective of the scale of expansion

of the student population. The regression results are shown in column
(4) of Table 5. The results all show that higher education expansion

policies continue to significantly improve individual health.

Finally, the influence of compulsory education must be excluded.

The introduction of the Compulsory Education Law of the People’s

Variable Health
(2)
Cohort _1970 x Exp —0.180
(0.280)
Cohort _1983 x Exp 0.295%*
(0.139)
Cohort _1985 x Exp 0.297%%
(0.143)
Control variables v v v
Year FE y/ v v
City FE v v v
Cohort FE v v v
Year x Cohort FE y/ v v
v

Base education x Cohort FE

v

v

Republic of China in 1986 significantly increased the number of years
of education among Chinese residents. In terms of implementation

N

6,

o

18

13,367

13,367

time, the impact group of the 1986 Compulsory Education Law is the

R?

0.196

0.212

0.211

post-1980 birth cohort, which overlaps almost exactly with the impact

Values in parentheses are standard errors clustered by commune. */#%*/*%* indicate
statistically significance at the 10%/5%/1%-level. Standard errors are in parentheses and

clustered at the county-year level.

variable in the baseline regression, this paper reconstructs the measure
of the education resources variable. In the regression, the promotion
rate is replaced by the ratio of the number of students enrolled in
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cohort of the higher education expansion policy. In order to exclude
spillover effects from compulsory education, this study retains the
sample with upper secondary or higher qualifications in the
regression. The regression results, as shown in Column (5) of Table 5,
indicate that the effect of higher education expansion policy on
individual health improvement remains significant. Combined with
Huang’s (62) finding that there are no spillover effects from China’s
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TABLE 5 Robustness test II.

Variable Health
(1) (2) (3) (4)
0.262% 0.263%
Cohort x Exp
(0.155) (0.158)
0.303*
Cohort x Exp2
(0193)
0.001%*
Cohort x Exp3
(0.001)
0.0027%*
Cohort x Exp4
(0.001)

v

Control variables

Year FE

City FE

Cohort FE

Year x Cohort FE

<O <
A SRS L LN
<O <
<00 <<

<O <

Base education x

Cohort FE
N 11,816 13,367 13,367 13,367 12,240
R? 0.212 0.213 0.212 0.212 0.209

Values in parentheses are standard errors clustered by commune. */#%/*#* indicate
statistically significance at the 10%/5%/1%-level. Standard errors are in parentheses and
clustered at the county-year level.

Compulsory Education Law, the expansion of compulsory education
does not affect the conclusions of this paper.

3.4 Heterogeneity analysis

3.4.1 Urban—-rural heterogeneity

Secondary education resources are better in urban areas than in
rural areas. Due to the differences in basic education resources
between urban and rural areas, the impact of the university expansion
policy on self-reported health levels may manifest differently. Using
the hukou type of the father’s generation as the individual’s hukou type
when he/she took the college entrance examination, the sample of
respondents is divided into urban and rural samples for the
heterogeneity analysis. The regression results are shown in Figure 4.
The results show that the higher education expansion policy has a
more significant health-promoting effect on urban residents than on
rural residents. This may be since the level of primary and secondary
education is higher in urban areas, and children from urban families
have a greater advantage in the competition for the college entrance
examination, and thus benefit more from the promotion of individual
health through higher education.

3.4.2 Gender heterogeneity

Under the constraints of Chinese traditional concepts, children of
different genders may be tilted by different educational resources in their
families (63), which leads to the fact that the effect of higher education
expansion policy in promoting individual health can only radiate to a
part of the group. This paper examines the gender heterogeneity of the
higher education expansion policy in promoting health, and the
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regression results are shown in Figure 4. Results show that higher
education expansion policy significantly improves the health level of
women offspring relative to that of men, which corresponds to the reality
that women have taken an absolute advantage in the college entrance
examination in previous years, and indicates that women are more likely
to adopt healthy lifestyles than men after receiving higher education.

3.4.3 Paternal qualifications heterogeneity

Heterogeneity in the educational level of the paternal generation.
There is a high correlation between parents’ educational attainment
and children’s educational attainment (64-66). The effect of the
implementation of the higher education expansion policy may be due
to the heterogeneous effect of the different educational levels of the
father’s generation. This paper divides respondents’ families into high-
education and low-education families based on whether the highest
education level of the fathers” generation is high school or above, and
the regression results of the heterogeneous effects of the higher
education expansion policy on the health level of individuals in
families with different educational levels are shown in Figure 4. The
improvement of individual health levels due to higher education
expansion is more pronounced in high-education families compared
with low-education families.

3.5 Mechanical testing

In the theoretical analysis section, we systematically argue that
university expansion policies are poised to enhance health outcomes
through a dual mechanism—by elevating the probability of individuals
gaining access to higher education and by bolstering employment
prospects. In the following, this paper uses a two-step regression
method to test these two mechanisms of influence.

The first pathway of impact is: improving health by increasing the
level of education of individuals. The variable ‘higher education’ is
constructed according to the educational level of individuals (college
and above = 1; other = 0). This study tests the relationship between the
two sets of variables ‘higher education expansion and the probability
of an individual’s access to higher education’ and ‘higher education
and individuals’ health’ to demonstrate the mechanism that higher
education expansion contributes to the improvement of individual
health by increasing the probability of individuals” access to higher
education. The results show that the probability of an individual
obtaining a university education increases significantly by 17.6% after
higher education expansion. After including the mediator variable
Edu_collage, the effect of the explanatory variable Cohort x Exp on
Health becomes insignificant, while Edu_collage has a positive effect
on Health at the 1% significance level, indicating that Edu_collage
exerts a full mediating effect. This proves the mechanism by which
higher education expansion improves individual’s health by increasing
the level of education.

The second influence pathway is: improving health through
individual improvement of employment status. Li and Zhu (67) have
classified occupations into four main categories: senior non-manual
occupations, general non-manual occupations, industrial and service
manual occupations, and agricultural manual occupations, respectively.
As China’s occupational system is not yet fully defined, it is appropriate
to classify of occupations as coarse rather than fine (68-70). This paper
divides individual occupations into two categories according to
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Heterogeneity analysis. This figure shows the estimated coefficients based on Equation 1 using different grouping statistics. Circles indicate point
estimates and colored solid lines indicate 90% confidence intervals. Standard errors are in townships.

‘individual occupations’ (non-manual labor occupations = 1; manual
labor occupations = 0).* By testing the relationship between the two
groups of variables ‘higher education expansion and individual
occupations’ and ‘individual occupations and individual health; this
study proves that higher education expansion promotes individual
health improvement by increasing individual non-manual labor
occupations. The regression results are presented in Columns (3) and
(4) of Table 6. The results show that the probability of an individual
obtaining a better job increased significantly by 15.9% after the
expansion of higher education. After the inclusion of the mediator
variable Career_high, the effect of the explanatory variable Cohort x
Exp on health became insignificant, whereas Career_high had a
positive effect on health at the 1% level of significance, which suggests
that Career_high played a full mediating effect. This proves the
mechanism by which higher education expansion improves individual’s
health by improving individual’s employment status.

3.6 Interruption of intergenerational
transmission of health

First, this paper clarifies that there is a high correlation between
the health levels of older and younger people in the family. This study

3 'Non-manual labor’ includes "heads of State organs, party organizations,
enterprises and institutions; professional and technical personnel; clerical and
related personnel,” and “manual labor” includes “commercial and service
workers; agricultural, forestry, fishery and water conservancy workers; and
operators of production and transport equipment and related personnel.”
‘Manual labor’ includes workers in the commercial and service industries;
workers in the agricultural, forestry, fisheries and water conservancy industries;

and operators of production and transport equipment and related personnel.
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counts the distribution of paternal health at different levels of health
in the offspring (Table 7). The meaning of the data in the table is that
when the health level of offspring is ‘1 (Very Bad)), the probability that
the health level of parent is ‘1" is 15.7%. Statistically, the probability of
the offspring’s health has the same score as the health of the parent is
the highest in the cohort comparisons.

Second, this study constructs appropriate econometric models to
test whether higher education expansion blocks this intergenerational
transmission of health. This study constructs a variable to identify
mobility in health levels: taking the mean of paternal health and the
mean of offspring health for the same age and township as a
benchmark, and calculating the difference between the parent’s health
level and the corresponding mean (as well as the offspring’s health
level). A larger difference represents a more favorable health level for
the sample in its age group. The difference of the parent generation is
subtracted from the difference of the offspring, when the difference is
greater than 0, it represents a downward flow of health. When the
difference is equal to 0, it represents no flow of health. When the
difference is less than 0, it represents an upward flow of health.

After clarifying the flow of health levels, this study constructs the
model (2):

Health_Mobillity;gy, = yo + y1Fat_Health

cohortg >
igpt T72 1981 X

exp,+73 (cohortg > 1981)>< exp,x
Fat_Healthigpt +ﬂ2lep + Acgt +
X pe xcohort g + Eigpy

2

In Equation (2), Fat_H ealthigy represents the health level of the
(cohortg > 1981) xexp,x Fat_Health;gy,
represents the cross term between the health level of the parent

parent generation and

generation and the expansion of higher education. Other variables are
the same meaning as in model (1). The coefficient y3 is of interest.
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TABLE 6 Mechanical testing.

Variable Edu_ Health = Career_ Health
collage high
(1) (2) (3) (4)
Cohort x Exp 0.176% 0.218 0.159* 0.234
(0.090) (0.159) (0.088) (0.157)
Edu_collage 0.285%
(0.023)
Career_high 0.214%%5%
(0.021)

v

Control variables

Year FE

City FE

Cohort FE

Year x Cohort FE

< <l=l=l 2=
<<=l 2l <<
<<=l 2l <<
<<=l =l =

Base education x

Cohort FE
N 13,367 13,367 13,367 13,367
R? 0.274 0.222 0.209 0.230

Values in parentheses are standard errors clustered by commune. */#*/*** indicate
statistically significance at the 10%/5%/1%-level. Standard errors are in parentheses and
clustered at the county-year level.

Table 8 shows the estimated coeflicient of the cross term
between higher education expansion and paternal health level is
negative and significantly not equal to 0 in the analyses of upward
intergenerational health mobility, indicating that the higher the
health level of the father’s generation, the lower the probability of
upward mobility of the offspring’s health. However, in the analyses
of downward intergenerational health mobility, the estimated
coefficient of the cross term between higher education expansion
and paternal health level is significantly positive, indicating that the
higher the paternal health level, the greater the probability of
downward intergenerational health mobility. In other words, the
lower the health level of paternal generation, the greater the
probability of intergenerational health flowing upward. In
combination, the health of the offspring regresses toward the mean,
which is consistent with the findings of Galton (71, 72). The
intergenerational transmission of health is blocked and
intergenerational health tends to be equitable.

4 Discussion

This study explores the impact of higher education expansion on
individual health, revealing a significant positive relationship. The
findings highlight two primary mechanisms by which higher
education expansion promotes health improvement: enhanced
qualifications and access to better employment opportunities.

First, the expansion of higher education has substantially
increased the likelihood of individuals obtaining advanced
qualifications compared to the pre-expansion period. This access to
higher education directly improves health by enhancing knowledge,
behaviors, and access to health-related resources. Second, the
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TABLE 7 Relationship between offspring health and paternal health.

Variable Self-reported Health_Father
1 2 3 4
1 0.157 0.339 0.405 0.033 0.066
Self- 2 0.115 0.390 0.377 0.066 0.053
reported 3 0.071 0.249 0.561 0.067 0.053
Health_Son 4 0.043 0.170 0512 0.195 0.080
5 0.030 0.124 0.478 0.140 0.228

expansion has facilitated transitions into non-manual labor and
higher-quality jobs. Improved working conditions reduce physical
strain and contribute to better health outcomes.

However, the health benefits of higher education expansion are
not distributed equally. Urban residents, women, and individuals
from well-educated families experience more pronounced
improvements in health, underscoring persistent disparities in the
accessibility and impact of higher education. Moreover, this study
identifies an unintended effect: higher education expansion interrupts
the intergenerational transmission of health. Young individuals
exposed to new academic and social environments tend to develop
health-related beliefs and behaviors that diverge from their
familial influences.

The robust association between higher educational attainment
and improved health outcomes—documented by Cutler and Lleras-
Muney (73) and further corroborated in our analysis—underscores
the imperative for targeted, evidence-driven interventions at the
provincial level. Given that the recent expansion of higher education
in China has demonstrably increased access to non-manual
employment and generated larger health returns for rural residents,
women, and those from well-educated families, we propose a five-
point policy framework designed to amplify these benefits, foster
equity, and facilitate rigorous evaluation:

(1) Equitable Access through Rural and Low-Income Quotas. To
maximize health dividends among underserved populations,
provincial governments should reserve a designated share of
newly created university seats for students from rural or
economically disadvantaged backgrounds. Building on the
success of similar quota systems in India and Brazil, this
measure would directly channel educational opportunities to
those who, per our findings, experience the greatest health
uplift per additional year of schooling (74).

(2) Gender-Sensitive Scholarship and Mentorship Programs.

Recognizing that female students reap particularly large health

benefits from higher education, we recommend the

establishment of merit-and need-based scholarships exclusively
for young women, coupled with mentorship networks linking
them to female professionals in health-promoting industries.

Such programs should include leadership workshops, career

counseling, and financial support for skill-building activities,

thereby narrowing both educational and health-outcome gaps.

Strengthening Industry-University Pipelines. To ensure

that graduate’s transition into healthier, less physically

universities should formalize

taxing occupations,

partnerships with employers in the service, technology, and
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TABLE 8 Higher education and the intergenerational transmission of blocked health.

Variable up_flow down_flow down_flow down_flow
Rural Urban
(2) (4) (5) (6)
Fat_Health —0.125%# —0.131 %% —0.095%# 0.125%# 0.13 1% 0.102%#%
(0.006) (0.007) (0.015) (0.006) (0.007) (0.017)
Cohort x Exp 0.040 0.001 0.184 —0.232%%% —0.355%# —0.157
(0.090) (0.143) (0.118) (0.072) (0.137) (0.120)
Fat_Health x Cohort —0.036% —0.026 —0.0847% 0.023* 0.030% 0.031
* Exp (0.013) (0.016) (0.028) (0.014) (0.016) (0.030)
Control variables \/ \/ \/ \/ \/ \/
Year FE % v % v v v
City FE v v v v v v
Cohort FE \/ \/ \/ \/ \/ \/
Year x Cohort FE \/ \/ \/ \/ \/ \/
Base education x
Cohort FE \/ \/ \/ \/ \/ \/
N 13,367 10,727 2,476 13,367 10,727 2,476
R 0.150 0.159 0.284 0.138 0.157 0.283

Values in parentheses are standard errors clustered by commune. */#%/*#* indicate statistically significance at the 10%/5%/1%-level. Standard errors are in parentheses and clustered at the

county-year level.

finance sectors. These partnerships would guarantee
internships and placement offers tied to ergonomic
workplaces and comprehensive occupational-health
standards, in line with ILO guidelines. By smoothing the
school-to-work pathway, this policy addresses our result
that non-manual labor mediates a significant portion of
education’s health effect.
(4) Two-Generation Upskilling and Lifelong Learning Incentives.
Our evidence on intergenerational transmission of health
advantages motivates a dual-generation approach: alongside
student quotas, local governments should subsidize adult-
education and vocational training programs for parents in
disadvantaged families. Moreover, tax credits for employers
who support continuing-education courses would reinforce
healthy trajectories across the lifespan, ensuring that both
current students and their families benefit from enhanced
human capital.
(5) Comprehensive Monitoring and Evaluation Framework.
Finally, we call for the routine collection and public
dissemination of both educational and health indicators at the
subnational level —including self-rated health, key biomarkers,
and labor-market outcomes—to assess the real-time impact of
these policies. Leveraging China’s existing statistical
infrastructure and integrating small-area HALE estimation
methods will permit policymakers to iteratively refine quota
allocations, scholarship targets, and industry partnerships,
thereby sustaining and scaling the health gains of higher

education expansion.

In conclusion, the expansion of higher education serves as a
powerful tool for improving individual health. However, to maximize
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its benefits, policymakers and educators need to address the inequities
and unintended consequences identified in this study. By fostering
inclusive and health-oriented educational strategies, higher education
can contribute more effectively to societal well-being and
sustainable development.
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