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ABSTRACT: Studying the influencing factors and interventions of mental health in rural China has important practical significance for
promoting personal development and social progress. Using the 2016 waves of the China Family Panel Studies data, this paper examined
the effect of adult sons’ marriage squeeze on parents’ mental health in rural China and its corresponding mechanisms. Our study showed a
significant negative association between adult sons’ marriage squeeze and the mental health status of rural parents. Moreover, the negative
association of adult sons’ marriage squeeze with mental health is larger for female parents, parents who are less than 60 years old and parents
living with children. In addition, we investigated possible mechanisms of the effect, including intergenerational support, intergenerational
relationship and neighborhood relationship, and that adult sons’ marriage squeeze mainly damages the mental health of rural parents by
increasing the downstream intergenerational support of rural parents and worsening intergenerational and neighborhood relationships.
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Impacto do casamento dos filhos adultos na satide mental dos pais
na China rural

RESUMO: O estudo dos fatores e intervengées de saude mental na China rural tem um significado prdtico importante para promover o
desenvolvimento pessoal e o progresso social. Usando dados de 2016 provenientes do China Family Panel Studies (CFPS), este artigo estudou
o efeito do “aperto do casamento” de um filho adulto, na savide mental dos pais, na zona rural da China e seus mecanismos correspondentes. O
termo aperto do casamento refere-se a um desequilibrio entre o numero de homens e mulheres disponiveis para se casar em uma determinada
sociedade. Nesse estudo evidencia-se uma associagdo significativamente negativa entre o “aperto no casamento” do filho adulto e o estado
de saude mental dos pais rurais. Além disso, a associagdo negativa do “aperto do casamento” de um filho adulto com a saiide mental
é maior para mdes, pais com menos de 60 anos e pais que vivem com filhos. Além disso, investigamos possiveis efeitos, incluindo apoio
intergeracional, relacionamento intergeracional e relacionamento de vizinhanga, e descobrimos que o aperto do casamento do filho adulto
prejudica principalmente a saude mental dos pais rurais, aumentando o apoio intergeracional e piorando relagdes intergeracionais e de
vizinhanga.

Palavras-chave: filho adulto, aperto no casamento, savide mental, familia rural.

INTRODUCTION to limitations of objective conditions and personal
cognition, we tend to pay more attention to the
physical health, and neglect people’s mental health.
In fact, in modern China, especially in rural China,
mental health issues have become salient public

health issues and prominent social issues, which

As the proverb goes, “The body is the
capital of revolution”, which means maintaining
wellbeing is a prerequisite for an individual
to achieve his or her self-value and happiness.

According to the World Health Organization’s
definition of health, human health does not simply
refer to physical health, it includes mental health as
well. Therefore, mental health and physical health are
of equal importance to human beings. However, due

we must take seriously. Conversely, with the rapid
rural population migration and its accompanying
social structure changes, the prevalence of mental
illness among rural Chinese people has continued
to rise. According to China National Mental Health
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Development Report (2017-2018), about 20.9% of
people in rural China suffered from severe mental
illness in 2017. And currently, this ratio is still
increasing. Conversely, the total socio-economic cost
caused by mental health disorders in rural China is
incredibly high. Firstly, the treatment of mental illness
will increase the burden of living for rural residents and
squeeze out funds that should be used to improve rural
residents’ welfare and agricultural production (XIAO
et al., 2016). Secondly, mental illness will significantly
reduce farmers’ agricultural production participation
rate and reduce participants’ agricultural production
efficiency and their income level (LIAO & SONG,
2013; GAO et al., 2018). Thirdly, mental illness has
become an important factor of the instability of rural
society, such as fighting, suicide, and crime (LIU et al.,
2017). Therefore, studying the influencing factors and
interventions of rural Chinese people’s mental health
at this stage has important practical significance for
promoting personal development and social progress.
Existing studies are mainly focused on
examining the factors affecting rural Chinese people’s
mental health, such as demographic characteristics
including age, gender, marriage, education, etc.
(ZHANG & LI, 2018; CHEN & CHEN, 2012),
socioeconomic status (REN et al., 2016; GUO et al.,
2019), social support (TAO & SHEN, 2014; XU, 2018)
and body type (LI et al., 2004; ZHANG et al., 2016).
However, little attention has been paid to the role of adult
children’s marriage, especially the marriage squeeze
of adult sons caused by a serious gender imbalance in
middle aged and elderly people’s mental health in rural
China. In fact, marriage squeeze of adult sons may be an
important factor affecting mental health of rural middle
aged and elderly people, as it may have an impact on
family relationship, intergenerational succession and
parental pension (GUO & JIN, 2012). What’s more,
most middle aged and elderly Chinese parents who are
influenced by traditional Confucian culture consider
their sons’ marriage as their major life responsibility.
In this regard, rural parents are painstaking to help their
sons find suitable women for marriage purpose, some
of whom even take this responsibility more seriously
than the existence of their own life (SUN, 2005; WEI
& ZHANG, 2011). Thus, when some rural parents
are unable to see their older adult sons’ marriage,
they are most likely to bear a psychological burden of
anxiety, guilt, and self-blame. And they also tend to
be discriminated by their neighbors (LI & LI, 2008),
which may further increase their psychological burden
due to their inability to fulfill the assumed mission
that a Chinese parent should achieve. In a word,
rural middle aged and elderly parent’s mental health

is thus likely to be negatively affected by adult sons’
marriage squeeze. Therefore, it is important to test the
relationship between marital status of older adult sons
and mental health of their parents in rural China.

The goal of this study is to examine the
relationship between adult sons’ marriage squeeze
and the mental health of middle aged and elderly
parents in rural China. In order to achieve this research
goal, we examined the overall association between
adult sons’ marriage squeeze and the mental health
of rural middle aged and elderly parents by using a
nationally representative dataset, and then explored
the heterogeneity and mechanisms of associations
between adult sons’ marriage squeeze and rural
parents’ mental health. Specifically, we measured
differences in the effects by rural parents’ gender, age,
and living arrangement. Quantile regression methods
were used to explore the heterogeneous associations
between adult sons’ marriage squeeze and different
levels of rural parents’ mental health. We also examined
three channels through which adult sons’ marriage
squeeze may affect the mental health of their parents,
which are respectively intergenerational support,
intergenerational relationship, and neighborhood
relationship. Finally, we used a subsample including
one-child families and two-children families and two
stage least squares (2SLS) regression method with
instrumental variables (IV) to address the potential
endogeneity in our empirical analyses and check the
robustness of our findings.

The rest of the paper is organized as
follows: Section 2 describes the data and main
variables; Section 3 introduces the methodology;
Section 4 presents our results of relationships between
adult sons’ marriage squeeze and their rural parent’s
mental health. We also examined the mechanisms
of the association between adult sons’ marriage
squeeze and their rural parent’s mental health
(namely, intergenerational support, intergenerational
relationship and neighborhood relationship); Section
5 is the discussion and conclusion.

DATA

Data source and sampling

Data used in this paper are obtained from
the China Family panel Studies data (CFPS) for the
years of 2014 and 2016, which has been organized
and implemented by the China Social Science
Research Center of Peking University. It aims to
collect a set of micro-data on households that are
representative of people aged 10 years old and older
in China. The CFPS is a nationally representative
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longitudinal survey, covering 25 of the 31 provinces
in mainland China, and accounting for 95% of the
national population (XIE, 2012). The CFPS survey
began in 2010 and has gone through three follow-up
surveys in 2012, 2014 and 2016. In 2010, the baseline
survey interviewed 57200 respondents from 19986
households in 162 counties, selected using random
sampling methods with probability proportional to
size (PPS). The questionnaire survey is composed
of the social characteristics of the respondents, and
their family background, economic status, health
status, lifestyle and community situation, providing
important data support for this paper to explore the
impact of adult sons’ marriage squeeze on parental
mental health in rural China.

The selected sample for our study includes
people aged from 45 through 92 in rural China, who
have at least one alive adult son aged 28 years old
and over. When removing individuals with missing
values and outliers, the study sample consis of 3585
observations.

Dependent variables

The dependent variable in this study is
rural parents’ mental health. We assess rural parents’
mental health by using the Center for Epidemiologic
Studies Depression Scale (CESD). The CESD scale
originally have 20 items. As values of some items are
missing, this paper uses a simplified CESD profile
consisting of 8 items. The simplified CESD profile
contains 2 physical symptom items, 4 depression
emotional items, and 2 positive emotional items.
Each item requires the respondent to offer comments
on their feelings and behaviors for the past week,
given four choices including “nearly (<1 days)”,
“sometimes (1-2 days)”, “often (3-4 days)” and the
“most of the time (5-7 days)”, which are numbered
as 1, 2, 3, 4 respectively. Therefore, the total CESD
score ranges from 8 to 32. The higher the CESD
score, the worse the mental health of the interviewed
respondents; The smaller the CESD score, the better
the mental health of the interviewed respondents.

Independent variables
Adult sons’ marriage squeeze

The key independent variable in this paper
is adult sons’ marriage squeeze. Referring to the
study of GUO & JIN (2012), we test two different
measures of adult sons’ marriage squeeze, including
a dummy variable indicating whether interviewees
have unmarried sons aged 28 years old and over (1
= yes, 0 = no), and an integer count of the number of
unmarried sons aged 28 years old and over. According

to the CFPS family relationship questionnaire, this
paper selects samples of all middle-aged and elderly
people with adult sons aged 28 years old and over. In
these samples, if the middle-aged and elderly people
surveyed have at least one son who is 28 years old
and over (not attending school) and has not married,
the value for whether interviewees have unmarried
sons aged 28 years old and over is 1. Otherwise, the
value will be 0. Theoretically, the more unmarried
sons rural parents have, the greater psychological
pressure they will bear. This number of unmarried
sons aged 28 years old and above variable; therefore,
can capture a ‘dose’ effect of the amount of adult
sons’ marriage squeeze.

Control variables

Prior researches have shown that various
factors may correlate with parent’s mental health
(YIN et al., 2018; YE & CHEN, 2014; Zhou et al.,
2018). Accordingly, we includes -characteristics
of rural parents, family, and regions as control
variables. Parent’s characteristic variables includes
age (in years), gender (O=female, 1=male), education
(1=illiterate, 2=primary School, 3=junior high
school, 4=senior high school, 5=3-Year College, 6=4-
year college and above), marital status (O=unmarried,
I=married), lagging self-evaluation of physical
health (l=excellent, 2=very good, 3=good, 4=fair,
5=poor), personal relative income level (1=very low,
2=low, 3=fair, 4=high, 5=very high) and whether
having medical insurance (l1=yes, 0=no). Family
characteristic variables are the number of adult
children, living arrangement (1=living with children,
O=living alone or only living with the spouse) and
housing conditions (The housing conditions consist
of four items: the degree of overcrowding, the
degree of interior decoration, the degree of indoor
cleanliness and the furnishings. Each item consists of
1-7 scores, the larger the score, the better the situation.
Therefore, the total housing condition score is range
from 4 to 28.). Region characteristic variables are
public facility’s status and ecological environment
of the community (1=very good, 2= good, 3=fair,
4=Poor, 5=very poor). In addition, considering that
there may be differences in the situation of older adult
sons unmarried in different regions (provinces), this
paper also controls the provincial variables.

Descriptive statistics

Table 1 presents descriptive statistics
for the total sample. For the dependent variable,
the average CESD score is 14.135, indicating that
there are relatively few rural parents with severe
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Table 1 - Descriptive statistics of variables.

Variable Obs Mean Std. Dev. Min Max
CESD 3585 14.135 4.480 8 32
Whether having unmarried sons aged 28 years old and above in 2016 3585 0.178 0.383 0 1
Whether having unmarried sons aged 28 years old and above in 2014 3585 0.205 0.404 0 1
The number of unmarried sons aged 28 years old and above in 2016 3585 0.198 0.445 0 3
The number of unmarried sons aged 28 years old and above in 2014 3585 0.229 0.481 0 4
Age 3585 64.232 8.042 45 96
Gender 3585 0.451 0.498 0 1
Education 3585 1.714 0.964 1 6
Marital status 3585 0.818 0.386 0 1
Lagging self-evaluation of physical health 3585 3.456 1.265 1 5
Personal relative income level 3585 2.462 1.154 1 5
Whether having medical insurance 3585 0.953 0.213 0 1
The number of adult children 3585 1.372 0.656 1 7
Living arrangement 3585 0.617 0.486 0 1
Housing conditions 3585 16.581 4.627 4 28
Public facility's status of the community 3585 2.610 0.935 1 5
Ecological environment of the community 3585 2.658 0.952 1 5

mental illness. For the key independent variable,
the mean value of whether having unmarried sons
aged 28 years old and above in 2016 and in 2014 are
respectively 0.178 and 0.205, showing that there is
a relatively large proportion of older sons who are
squeezed by marriage. In addition, the mean value of
the number of unmarried sons aged 28 years old and
above in 2016 and in 2014 further indicates that there
are fewer families with multiple unmarried sons aged
28 years old and above. That is, in families having
older unmarried sons, the number of unmarried sons
mainly consists of one person.

In terms of control variables, the average
age is 64.232 years old. Females account for
approximately half of the sample (45.1%). Most of
the respondents haven’t completed primary school
education, as the mean value of education is 1.714.
More than half of the respondents are married and
presently live with the spouse (0.818). The mean
value of lagging self-evaluation of physical health
is 3.456, indicating that rural parent’s physical
health is relatively poor. And most rural parents
have lower income levels. At present, a majority of
respondents have medical insurance. The number of
adult children is mainly below 2 in the family. The
proportion of parents living with children accounts
for 61.7%. The living conditions of residents are
mostly at a general level. Table 1 also shows that the
mean value of public facility’s status and ecological

environment of the community are respectively 2.610
and 2.658, indicating that rural basic infrastructure
and ecological environment are relatively poor in
rural areas.

METHODOLOGY

Ordinary least squares regression

We examines the association of adult sons’
marriage squeeze with rural parent’s mental health
by using an Ordinary Least Squares Regression
framework in this section. The basic linear rural
parent’s mental health production function is specified
as follows:
Y=a,+aASMS +a X +¢ @)

Where Y is the dependent variable, in this
paper this refers to the CESD score of rural parent;
ASMS is the key independent variable, which are
represented by whether having unmarried sons aged 28
years old and above and the number of unmarried sons
aged 28 years old and above, respectively; X represents
other control variables, including rural parent’s
age, gender, education, marital status, lagging self-
evaluation of physical health, personal relative income
level, whether having medical insurance, the number of
adult children, living arrangement, housing conditions,
public facilities status, ecological environment of the
community and province. a, and a, are regression
coefficients. And ¢ is the random error term.
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Two stage least square regression with instrumental
variable method (IV-2SLS)

Considering that older adult sons’
marriage behavior does not satisfy the randomness
of sampling, and there may be “self-selection”. That
is, rural middle-aged and elderly parent with 28-year-
old and above unmarried adult son and those who
do not, may have systematic differences in the level
of self-features. In addition, there may be a causal
relationship between the marriage squeeze of adult
sons and the mental health of their parents in rural
China. So, our estimated results may be selective
biases if we directly perform regression between
adult sons’ marriage squeeze and their rural parents’
mental health.

Since the Two-stage least square regression
with Instrumental variable method (2SLS-IV) can
effectively control the estimation bias caused by self-
selection and mutual causality. This paper intends to
use the IV-2SLS method to reexamine the impact of
adult sons’ marriage squeeze on rural parental mental
health. The expression of the IV-2SLS method is as
follows:

ASMS =, + IV + X + 2)

Y= yo+y, ASMS + y,X + & (3)

Where, formula (2) is the estimation
equation of the first stage. And the IV is the selected
instrumental variable, which is represented by “The
proportion of families with unmarried sons aged 28
years old and above in the community”. Equation
(3) is the estimation equation of the second stage,
and is the predicted value of ASMS in equation
(2). The rest of the variables have the same meaning
as equation (1). The premise of 2SLS effective
estimation is that there are endogenous explanatory
variable and the selected instrument variables is
reasonable. Therefore, we use the Wu-Hausman test
and the Wald F-statistics based on the Kleibergen-
Paap statistic to test whether there is an endogenous
explanatory variable and whether the selected
instrument variable is suitable, respectively (As there
is only one instrumental variable in this paper, do the
over-identification test is not performed).

EMPIRICAL RESULTS AND ANALYSES

Adult sons’marriage squeeze and rural parent's
mental health

Table 2 presents the estimated results of
the association of adult sons’ marriage squeeze and
rural parent’s mental health under two specifications
across two years. Columns (1) and (2) report the

estimation results indicating the impact of adult
sons’ marriage squeeze on the mental health of rural
parents, using data in the year of 2016. Similarly,
columns (3) and (4) report the estimatin results
using data in the year of 2014. In colums (1) and (3),
adult sons’ marriage squeeze is represented by the
discrete variable “whether having unmarried sons
aged 28 years old and above”; In columns (2) and
(4), adult sons’ marriage squeeze is represented by
the continuous variable “the number of unmarried
sons aged 28 years old and above”. In order to test for
heteroscedasticity, Breusch-Pagen test is performed
for each of the four equations. Results indicate that
heteroscedasticity exists in those four equations.
Therefore, in the OLS estimation process, instead
of regular standard errors, robust standard errors
are used to address the heteroscedasticity problem
(Breusch-Pagan test is also performed in each of the
model estimations below wherever it is applicable.)
Control variables and provincial variable are included
in all models, and Huber-White robust standard errors
are reported in parentheses. The estimated results in
column (1) to column (2) show a significant negative
association between adult sons’ marriage squeeze
and rural parent’s mental health. More specifically,
rural parent that has unmarried adult sons aged 28
years old and above is associated with 0.061 standard
deviation of CESD score growth. In addition, rural
parent with more unmarried sons aged 28 years old
and above are associated with worse mental health
status. For control variables, the mother’s CESD
score is significantly higher than father. Education,
marital status, personal income level, whether having
medical insurance, living arrangement, housing
conditions are negatively associated with rural
parent’s CESD score. And lagging self-evaluation of
physical health, public facility’s status and ecological
environment of the community can positively affect
rural parental mental health.

Further, in column (3) to column (4), we
respectively use, whether having unmarried adult
sons aged 28 years old and above in 2014 and the
number of unmarried sons aged 28 years old and
above in 2014 as the independent variables to
better understand the effect size of the adult sons’
marriage squeeze on mental health status of rural
parents, because adult sons’ marriage squeeze and
parents’ mental health in the same year may have
a causal relationship. The estimates demonstrate
that the average CESD score of rural parents who
have adult unmarried sons aged 28 years old and
above are 0.046 higher than their counterparts who
have no adult unmarried sons aged 28 years old and
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Table 2 - Ordinary Least Squares estimate of the relationships between adult sons” marriage squeeze in 2016 and in 2014 and their rural

parental mental health in 2016.

Variables

Whether having unmarried sons aged 28 years old and above (1 = yes, 0 = no)

The number of unmarried sons aged 28 years old and above
Age

Gender

Education

Marital status

Lagging self-evaluation of physical health
Personal relative income level

Whether having medical insurance
Number of adult children

Living arrangement

Housing conditions

Public facility's status of the community
Ecological environment of the community

Constant

Province fixed effect
Breusch-Pagan test
R-squared
Observations

(1) (2) (3) )
2016 2016 2014 2014
0.061° 0.046™"
(0.013) (0.012)

0.051™ 0.031™

(0.011) (0.010)
0.000 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
-0.060™" -0.059™  -0.060™"  -0.060""
(0.010) (0.010) (0.010) (0.010)
-0.027" -0.027""  -0.028""  -0.028""
(0.005) (0.005) (0.005) (0.005)
-0.090™" -0.090™"  -0.090""  -0.090""
(0.014) (0.014) (0.014) (0.014)
0.055™" 0.055™" 0.055™" 0.055""
(0.004) (0.004) (0.004) (0.004)
-0.023™" -0.023™  -0.023""  -0.023"
(0.004) (0.004) (0.004) (0.004)
-0.043" -0.044" -0.044" -0.044"
(0.025) (0.025) (0.025) (0.025)
-0.001 -0.001 -0.001 -0.001
(0.004) (0.004) (0.004) (0.004)
-0.034™" -0.034™  -0.033""  -0.033"™
(0.010) (0.010) (0.010) (0.010)
-0.003"" -0.003" -0.003™  -0.003""
(0.001) (0.001) (0.001) (0.001)
0.019" 0.019" 0.019" 0.019"
(0.006) (0.006) (0.006) (0.006)
0.030™" 0.029™ 0.030™" 0.030™"
(0.006) (0.006) (0.006) (0.006)
2.488™ 2.486™ 2482 2488
(0.130) (0.130) (0.130) (0.130)
Yes Yes Yes Yes
10.12"™ 10.29™ 8.41™" 8.41™"
0.182 0.182 0.180 0.179
3585 3585 3585 3585

Notes: Robust standard errors are put into parentheses; ~ indicates significance at 1% level, ""at 5% level and "at 10% level; For the row

of Breusch-Pagan test, values are Chi squared statistics.

above. Similarly, the marginal effect size increases
when the number of unmarried sons aged 28 years
old and above is larger, showing a negative effect of
the adult sons’ marriage squeeze on parental mental
health in rural China.

Heterogeneity of the association between adult sons’
marriage squeeze and rural parent’s mental health
Investigating the heterogeneous
associations between adult sons’ marriage squeeze
and rural parental mental health is beneficial to better
understand the effects of the marriage squeeze in
rural China. Therefore, we divide our sample into
subgroups by parent’s gender (fathers and mothers),
parent’s age (<60 years old and >=60 years old) and
parent’s living arrangement (living with children

and living alone or only living with the spouse). For
conciseness, we only use the binary measure of adult
sons’ marriage squeeze in the following subgroup
analyses. (Results with the integer measure of the
number of unmarried adult sons aged 28 years old
and above are similar and available from the authors
upon request). The regression estimates of subgroup
analyses are presented in table 3. Results show a
larger negative effect of the adult sons’ marriage
squeeze on the mental health of mothers than fathers.
One possible reason is that mothers may be more
likely to contact with their older unmarried sons than
fathers, which makes mothers more vulnerable to the
negative effects of their adult sons’ marriage squeeze.

In terms of parent’s age, the estimated
coefficient is substantially larger for parents whose age
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Table 3 - Estimates of regression in subgroups.

Variables Gender Age Living arrangement-----------
Mothers Fathers <60 years old  >=60 years old Ll:}iﬁir‘:;th le\gli%hatlﬁgzs;izmg
Whether having unmarried 0.070"" 0.054"" 0.093"" 0.041"" 0.065™" 0.055™
sons aged 28 years old and
above (1 = yes, 0 = no) (0.017) (0.018) (0.022) (0.016) (0.017) (0.019)
24317 2.522™ 2.769" 2254 2414 2,636
Constant
(0.168) (0.180) (0.235) (0.131) (0.152) (0.101)
Control variables Yes Yes Yes Yes Yes Yes
Province fixed effect Yes Yes Yes Yes Yes Yes
Breusch-Pagan test 0.03 12.87" 6.417 6.65"" 9.82"" 275"
R-squared 0.143 0.205 0.203 0.187 0.179 0.213
Observations 1969 1616 1072 2513 2211 1374

Notes: Robust standard errors are put into parentheses; ~indicates significance at 1% level, “"at 5% level and "at 10% level; For the row

of Breusch-Pagan test, values are Chi squared statistics.

are less than 60 years old, indicating that middle-aged
parents suffer more mental health losses than elderly
parents caused by adult sons’ marriage squeeze. This
is possibly because middle-aged parents provide more
intergenerational support for their unmarried sons
than elderly parents. A large amount of downstream
intergenerational transfers will increase the pressure
and urgency of middle-aged parents and ultimately
damage their mental health. In terms of parent’s living
arrangement, whether having unmarried adult sons
aged 28 years old and above coefficient is significantly
larger for parents living with children, showing that
adult sons’ marriage squeeze has a greater negative
impact on the coresiding parents’ mental health than
parents living alone or only living with the spouse.
The possible reason is similar to that of middle-aged

Table 4 - Estimates of quantile regression.

Variables
Whether having unmarried sons aged 28 years old and above (1
= yes, 0 =no)

Constant

Control variables
Province fixed effect
R-squared/Pseudo R?
Observations

parents who may provide more intergenerational
support for their unmarried sons than parent living
alone or living with the spouse.

As CESD score is continuous variable, we
also use unconditional quantile regression to explore
heterogeneity in the effect of adult sons’ marriage
squeeze on their rural parents with different mental
health status. Table 4 presents the regression estimates
of OLS regressions and quantile regressions from 10th
quantile to 90th quantile of CESD score. Results in
Table 4 shows that the effect size of whether having
unmarried sons aged 28 years old and above is the least
for rural parents with the poorest CESD score and
the best CESD score, demonstrating that adult sons’
marriage squeeze is less negative effective for those
rural parents who have poorer or better mental health.

OLS Q10 Q25 Q50 Q75 Q90
0.061" 0.037° 0.063™  0.086™  0.072™" 0.050""
(0.013) (0.020) (0.020) (0.020)  (0.016)  (0.016)
2488 21177 2250 24157 27927 3.029™
(0.130) (0.188) (0.185) 0.194)  (0.217)  (0.223)
Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes Yes
0.182 0.076 0.100 0.107 0.111 0.121
3585 3585 3585 3585 3585 3585

Notes: Robust standard errors are put into parentheses; ~ indicates significance at 1% level, ™ at 5% level and * at 10% level.
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The mechanism of the association between adult sons’
marriage squeeze and rural parent’s mental health

The previous sections have shown a
significant and negative association between adult
sons’ marriage squeeze and rural parental mental
health. But how does this association arise? In this
section, we apply a stepwise approach to identify the
mechanisms of the effect, which consists of two steps:
firstly, we examine the effects of adult sons’ marriage
squeeze on possible intermediate factors which may
affect rural parents’ mental health; secondly, we
include intermediate factors that are significant in
the first step as independent variables alongside adult
sons’ marriage squeeze measure in modelling parental
mental health outcomes. If intermediate factors in the
second step are significantly associated with parental
mental health outcomes and the positive coefficient of
whether having unmarried adult sons aged 28 years
old and above is reduced in the estimation, then we
argue that these factors are the mediators between
adult sons’ marriage squeeze and rural parental
mental health.

Previous studies have demonstrated that
adult children’s marriage can affect parent’s mental
health in the following ways. Firstly, the burden
of parents providing intergenerational support
for their children will increase as adult children’s
marriage squeezes becomes more serious (JIN et al.,
2015; CHEN, 2018). For example, evidence from
Northwestern Shanxi province in China showed that
the rigid demand for rural males’ marriages made it
necessary for rural parents to continuously transfer
resources to their offspring families (CHEN, 2018).
Secondly, adult children’s marriage squeeze may
aggravate the intergenerational relationship between
parents and their adult children, which can directly
affect parent’s mental health. For instance, a part of
older unmarried children often blame their failure to
get married on their parents (MO, 2005a), resulting
in particularly tense intergenerational relationships.
And another part of unmarried adult children often
quarrels with their parents because of marriage
problems. Thirdly, adult children’s marriage squeeze
may influence parental mental health through
neighborhood relationship. Since rural Chinaresidents
often take children’s better marriage as honors, when
parents are unable to complete their child’s marriage
responsibilities, they are often discriminated against
by their neighbors (LI & LI, 2008).

Therefore, we examine three possible
channels through which adult sons’ marriage
squeeze affects parents’ mental health in rural
China: intergenerational support, intergenerational

relationship and  neighborhood  relationship.
Firstly, we generate one binary variables regarding
intergenerational support from CFPS questionnaires:
whether providing downstream intergenerational
financial transfers in the past 6 months. If a rural parent
provide intergenerational financial support for at least
one unmarried adult son aged 28 years old and over,
the assignment is 1; otherwise, the assignment is 0.
Secondly, relationship with adult sons aged 28 years
old and above in the past 6 months (1=not close at
all, 2=not very close, 3=Fair, 4=Close, 5=very close)
is used to measure the intergenerational relationship
between older unmarried sons and their rural parents.
Thirdly, thinking the neighborhood is not friendly
to rural parent (1=nearly, 2=sometimes, 3=often,
4=most of the time) is as the substitute variable
for neighborhood relationship. The OLS regression
models are used to estimate these relationships,
and all estimates results are reported in table 5 and
table 6.

Table 5 presents results of the
relationships between adult sons’ marriage squeeze
and intergenerational support, intergenerational
relationship and neighborhood relationship. The
results show that whether having unmarried sons
aged 28 years old and above is significantly positively
associated with whether providing downstream
intergenerational financial transfers, showing that adult
sons’ marriage squeeze has a positive effect on parent’s
downstream transfers for their older unmarried sons.
On average, rural parents with unmarried sons aged
28 years old and over are 7.6 percent more likely to
provide financial transfers in the past 6 months than
recipients without unmarried sons aged 28 years old
and above. In terms of intergenerational relationship,
a significant and negative association between adult
sons’ marriage squeeze and rural parent’s relationship
is reported. Specifically, the rural parents with
unmarried sons aged 28 years and over have a
31.8% worse relationship with their adult children
than the rural parents without unmarried sons aged
28 years and above in the past 6 months. In addition,
our findings also report that adult sons’ marriage
squeeze has a negative impact on neighborhood
relationship. Specifically, rural parents who have
unmarried sons aged 28 years old and above are
27.1% more likely to be treated unfriendly by their
neighbors than those who do not have unmarried
sons aged 28 years old and above.

After establishing significant associations
between adult sons’ marriage squeeze and
intergenerational support, intergenerational
relationship and neighborhood relationship, we
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Table 5 - Channels of adult sons’ marriage squeeze effect on rural parent’s mental health.

Whether providing downstream

Variables intergenerational financial
transfers
Whether having unmarried adult 0.076"
sons aged 28 years old and above
(1=yes, 0=no) (0.042)
0.267
Constant (0.226)
Control variables Yes
Province fixed effect Yes
Breusch-Pagan test 102.04™
R-squared 0.068
Observations 541

Relationship with adult sons
aged 28 years old and above

Thinking the neighborhood
is not friendly to rural parent

-0.318™ 0.2717"
(0.116) (0.100)
3.950™ 2.674™
(0.708) (0.609)
Yes Yes
Yes Yes
37.19™ 99.85™
0.141 0.129
541 541

Notes: Robust standard errors are put into parentheses; ~ indicates significance at 1% level, ™" at 5% level and " at 10% level; For the

row of Breusch-Pagan test, values are Chi squared statistics.

extend the model of adult sons’ marriage squeeze
and rural parent’s mental health with the inclusion
of significant intermediate factors in step one (Table
6). The estimates show that the coefficient of whether
having unmarried sons aged 28 years old and above
decreases with the inclusion of whether providing
downstream intergenerational financial transfers,
which is significantly and positively associated

with CESD score of rural parents, indicating that
intergenerational support is one channel through
which adult sons’ marriage squeeze affect rural
parent’s mental health. Further, our findings also
report that intergenerational relationship and
neighborhood relationship are significantly correlated
with rural parent’s mental health outcomes,
displaying that intergenerational relationship and

Table 6 - Expanded model of adult sons’ marriage squeeze and rural parent’s mental health.

Variables

Whether having unmarried adult sons aged 28 years old and
above

Whether providing downstream intergenerational financial
transfers

Relationship with adult sons aged 28 years old and above
Thinking the neighborhood is not friendly to rural parent

Constant

Control variables
Province fixed effect
Breusch-Pagan test
R-squared
Observations

Y] 2 3) ) )
0.097" 0.089™ 0.079™ 0.060" 0.044
(0.036) (0.035) (0.035) (0.033) (0.032)

0.102" 0.072"
(0.046) (0.043)
-0.054" -0.037™
(0.017) (0.015)
0.136™ 0.130™"
(0.019) (0.019)
2.909™ 2.881™ 3.122™ 2.546™" 2.688"™"
(0.228) 0.227) (0.225) (0.199) (0.205)
Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes
1.95 2.19 0.60 0.19 0.00
0.222 0.232 0.240 0.314 0.329
541 541 541 541 541

Notes: Robust standard errors are put into parentheses; * indicates significance at 1% level, ™" at 5% level and " at 10% level; For the

row of Breusch-Pagan test, values are Chi squared statistics.
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neighborhood relationship are the other two channels
that adult sons’ marriage squeeze affect rural parental
mental health. To sum up, our analyses indicat
that intergenerational support, intergenerational
relationship and neighborhood relationship are the
main channels between adult sons’ marriage squeeze
and their parent’s mental health in rural China.
More intuitively, the adult sons’ marriage squeeze
mainly damages the mental health of rural parents by
increasing the downstream intergenerational support
of rural parents and worsening intergenerational and
neighborhood relationships.

Robustness checks

In the previous study; although, we use
adult sons’ marriage squeeze in 2014 to solve the
causal problem between adult sons’ marriage squeeze
and rural parent’s mental health, and we also control a
set of variables that may correlate with rural parent’s
mental health, we still need to consider potential
endogeneity caused by other reason. Conversely,
family structure may simultaneously affect adult sons’
marriage squeeze and rural parent’s mental health. It
is possible that rural parents with only one child are
more likely to realize early marriage of their child,
but have less current knowledge about good care
practices for rural parents. Conversely, some other
invisible factors in rural China, which may also be
correlated to adult sons’ marriage squeeze and affect
the mental health status of parents.

In order to address these problems, we
apply two approaches to check the robustness of our
findings. Firstly, we divide our sample into subgroups
by children size of rural family (one child families

and two children families). And then estimating the
relationship between adult sons’ marriage squeeze and
the mental health of their parents in rural one-child
families and rural two-children families, respectively.
Table 7 presents OLS coefficient estimates of adult
sons’ marriage squeeze on parental mental health
from one child families and two children families.
And from table 7, we can see that whether having
unmarried sons aged 28 years old and above in one
child and two children families has a significant
positive impact on parents’ CESD score, indicating
that the impact of adult sons’ marriage squeeze on
rural parent’s mental health does not differ according
to the size of children.

Secondly, we further employ two stage
least square (2SLS) regression with instrumental
variable (IV) to address the potential endogeneity
in our analysis (The proportion of families with
unmarried sons aged 28 years old and above in the
community as instrumental variable). For the first
stage estimation, Breusch-Pagan test is performed to
test for heteroscedasticity, result of which shows that
there is heteroscedasticity in the first stage estimation
model. In order to cope with the heteroscedasticity
issue, robust standard errors are applied, which are
shown in the parentheses. The Wu-Hausman test in
table 8 indicates that “Whether having unmarried
sons aged 28 years old and above” is endogenous
to rural parental mental health outcomes (p<0.05),
thus supporting our approach. Our test of instrument
relevance — the strength of our instrument —is based
on the Wald F-statistics based on the Kleibergen-Paap
statistic, to allow for the presence of non-independent
and identically distributed (non-i.i.d) errors arising

Table 7 - Effect of adult sons’ marriage squeeze on their rural parental mental health in one child families and two-children families.

Variables

Whether having unmarried sons aged 28 years old
and above (1 = yes, 0 =no)

Constant

Control variables
Province fixed effect
Breusch-Pagan test
R-squared
Observations

One child families

Two children families

Hkk

Hk

0.062 0.091
(0.017) (0.022)
2.422™ 2.574™"
(0.188) (0.181)
Yes Yes
Yes Yes
541" 1.40
0.201 0.190
2525 847

Notes: Robust standard errors are put into parentheses;  indicates significance at 1% level, ™ at 5% level and " at 10% level; For the

row of Breusch-Pagan test, values are Chi squared statistics.

Ciéncia Rural, v.50, n.2, 2020.



Impact of adult sons’ marriage squeeze on the mental health of parents in rural China

Table 8 - Effect of adult sons’ marriage squeeze on their rural parental mental health — IV Estimation Results.

Whether having unmarried sons aged 28 years old
and above (1 = yes, 0 =no)

Whether having unmarried sons aged 28 years old
and above in the community

Constant

Control variables

Province fixed effect

N

Breusch-Pagan test
Kleibergen-Paap rk Wald F statistic
Wu-Hausman test (P value)

The first stage

The second stage

0.109"
(0.025)
0.994™
(0.030)
2.235™ 2474
(0.078) (0.130)
Yes Yes
Yes Yes
3585 3585
854.10™"
1100.068
0.029

Notes: Robust standard errors are put into parentheses; ~ indicates significance at 1% level, ™" at 5% level and " at 10% level; For the

row of Breusch-Pagan test, values are Chi squared statistics.

from arbitrary heteroscedasticity. The Wald F-statistic
is 1100.068, which exceeds proposed limits for what
would be considered a weak instrument. Namely, the
instrument chosen is not a weak instrument. From
the regression results of the second stage, we can see
that after overcoming the potential endogeneity in the
OLS regression process, adult sons’ marriage squeeze
still has a significant negative impact on their rural
parental mental health.

DISCUSSION AND CONCLUSION

This paper contributed to research on the
effect of adult sons’ marriage squeeze on parent’s
mental health in rural China by using data from China
Family Panel Studies. We not only investigated the
association between adult sons’ marriage squeeze
and rural parental mental health, but also analyzed
the heterogeneity and possible channels of the effect,
and discussed and tested the possible endogeneity
problem. Results of our study showed that rural
parents with unmarried sons aged 28 years old and
above are significantly associated with worse mental
health status. We also reported that the association is
larger for rural mothers, parents whose age are less
60 years old, and parents living with children. The
estimates of quantile regression demonstrated that the
relationship is heterogeneous across the distribution
of parent’s mental health and adult sons’ marriage
squeeze is less negative effective for those rural
parents who have poorer or better mental health.

For the channels through which adult sons’ marriage
squeeze affects rural parent’s mental health, we tested
mechanisms, including intergenerational support,
intergenerational  relationship, and neighborhood
relationship, and reported that adult sons’ marriage
squeeze mainly damages the mental health of rural
parents by increasing the downstream intergenerational
support of rural parents and worsening intergenerational
and neighborhood relationships. Considering possible
endogeneity problems, a sample of one-child families
and two-children families, IV estimation approach were
adopted to check the robustness of the results and finally
the estimates were consistent with OLS regressions.
Although, no previous studies have
comprehensively examined the relationship between
adult sons’ marriage squeeze and their parent’s mental
health in rural China, our findings are supported by
the international literature. For example, a study
conducted from MO (2005b) has shown that when
parents are unable to fulfill their responsibilities
for getting children’s marriage, anxiety, guilt, self-
blame and external public opinion will put a huge
psychological burden on them (MO, 2005b). In
addition, another study from Henan province in
China reported that the existence of older unmarried
men will increase the mental stress of their parents
and damage their parent’s psychological wellbeing
(LI & LI, 2008). Findings from other countries on
the relationship between adult children’s marriage
squeeze and parental well-being also supported the
findings of our research. Research conducted in
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Korean has reported that adult children’s marriage-
delay are associated with loss of parents’ life
satisfaction and increase levels of depression (LEE &
JUN, 2017). It has also been found in a Netherlands’
sample that a child’s divorce will lead to a decline
in parental well-being (KALMIIN & GRAAF, 2012).

Our findings have several implications for
the evaluation of marriage squeeze and resident’s
health protection. Firstly, this paper confirms that
adult sons’ marriage squeeze has a negative impact
on the mental health of rural parents, which suggests
that we should not only pay attention to the situation
of the middle aged and elderly people themselves in
rural areas, but also pay attention to the role played
by family members and traditional culture when
we plan to improve the mental health of middle-
aged and elderly rural people. Secondly, this paper
further shows that rural parents with older adult
sons unmarried are more prone to provide more
downstream intergenerational transfers, have a bad
relationship with their older adult sons who have not
married and face discrimination in the neighborhood.
These findings are important because they have
allowed us to identify the mechanism determination
of rural parent’s mental health in China. With this
knowledge, it will be possible to develop policies and
programs targeting these subjects who with older adult
sons unmarried that can improve their well-being and
reduce the unmarried rate of adult children across
China. Thirdly, this paper also shows that marriage
squeeze is seriously harmful, because marriage
squeeze can not only cause the loss of the wellbeing
of the squeezed individual, but also cause the loss of
the wellbeing of other people. When evaluating the
effect of marriage squeeze, most previous studies
only paid attention to the well-being of the subjects
facing a marriage squeeze, but ignored the effect on the
wellbeing of other people, especially on their family
members. Therefore, the evaluation effect of marriage
squeeze may be underestimated, which may directly
negatively affect the introduction of the corresponding
policy. From a policy perspective, our results suggest
that the universality of adult sons’ marriage squeeze
in rural China must not be ignored. The Chinese
government should fully recognize the seriousness of
older men in rural areas who are unmarried.

Despite the contributions and policy
implications to development studies, it warrants
mentioning the limitations of the present study.
Firstly, most of the items used to form the CESD
index have many missing values, so that our CESD
index only include 8 items. The simplified CESD
profile may not be a good measure of the mental

health of China’s rural parents. Secondly, adult
sons’ marriage squeeze includes multi-dimensional
content, and our key variables—whether having
unmarried adult sons aged 28 years old and above
may not fully represent adult sons’ marriage squeeze.
Meanwhile, due to data limitations, we cannot rule
out the existence of voluntary single phenomenon
when taking whether having unmarried adult sons
aged 28 years old and over as adult sons’ marriage
squeeze variable. Thirdly, the influence of adult
sons’ marriage squeeze on parent’s mental health
may not be limited to intergenerational support,
intergenerational relationship and neighborhood
relationship, so there may be still many mechanisms
that we have not tested.
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