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Chinese trends in adolescent marriage and fertility between
1990 and 2015: a systematic synthesis of national and
subnational population data

Dongmei Luo, Xiaojin Yan, Rongbin Xu, Jingshu Zhang, Xinran Shi, Jun Ma, Yi Song, George C Patton, Susan M Sawyer

Summary

Background Early marriage and fertility are major social determinants of health and wellbeing. Rapid shifts in the past
three decades, including a rise in sexual activity in unmarried adolescents, a large population of young migrant
workers, and a high proportion of males relative to females, have the potential to alter patterns of reproductive health
in Chinese adolescents and young women. We aimed to establish long-term trends of marriage and fertility for girls
and women aged 15-24 years in China.

Methods We did a longitudinal study in which we extracted aggregated data for marriage and childbearing status for
Chinese girls and women aged 15-24 years from the Chinese National Population Census (in 1990, 2000, and 2010)
and the Chinese 1% National Population Sample Survey (in 1995, 2005, and 2015). The census included all individuals
with Chinese nationality who resided in China when the survey was done. For the 1% sample survey, communities
or villages were randomly selected and all residents with Chinese nationality in the selected communities or villages
were included. In all censuses and sample surveys, forms that included information on basic demographic
characteristics, education, marriage, and fertility were completed and verified by the census enumerators at the
household residence, based on responses provided by the householder or another adult in the household. We
calculated the ever-married rate and age-specific fertility rate (ASFR) for all included individuals. We built multivariate
random-effects generalised least squares regression models on panel data to test whether marriage or fertility rate
was associated with education level, sex ratio, and the proportion of the population who are an ethnic minority in
a province.

Findings The ever-married rate for those aged 15-19 years decreased from 4-7% in 1990 to 1-2% (95% CI 1-2-1-3)
in 2000, but rebounded to 2-4% (2-4-2-5) in 2015. The ASFR for this age group decreased from 22-0 births per
1000 individuals in 1990 to 6-0 (5-9-6-0) births per 1000 in 2000, and rebounded to 9-2 (8-9-9-4) births per 1000
in 2015. The rebound was found in most provinces. In women aged 20-24 years, the ever-married rate generally
declined from 58-6% in 1990 to 25-5% (95% CI 25-4-25-6) in 2015, and the ASFR decreased from 198 -8 births per
1000 in 1990 to 55-0 (54-5-55-5) births per 1000 in 2015. In 2015, the ever-married rate and ASFR for girls and
women in rural areas aged 15-19 years were three-times higher than those of their urban counterparts (3-8%
[95% CI 3-7-3-9] vs 1-1% [1-1-1-1] for the ever-married rate and 15-4 [14-9-15-9] vs 4-1 [3-9—4-3] births per 1000
for the ASFR). There were large disparities in ever-married rate across individuals of different education levels, with
increases in the ever-married rate of 15-19-year-olds not attending senior high school between 2000 and 2010.
Those aged 15-19 years were more likely to be married or give birth in the western provinces. Education held a
protective association against adolescent childbearing, whereas a high ratio of males to females and a high
proportion of ethnic minorities were associated with greater risk.

Interpretation Although China’s total fertility rate remains far less than replacement, after a period of steady decline,
there has been a rebound in adolescent marriage and childbearing in the past decade. A range of adolescent-targeted
strategies will be needed across provinces, including scaling up comprehensive sex education, ensuring that girls
continue in school, and providing adequate reproductive health services, which specifically meet the needs for
modern contraception in sexually active unmarried girls.
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Scientific Research, and China Scholarship Council.
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Introduction

The timing of marriage and childbearing carries major
implications for the health of women and girls and that
of their children.** Early marriage and childbearing have

been linked to greater intimate partner violence,
pregnancy complications, and rising risks of maternal
death, as well as limiting a girl's education opportunities
and employment prospects.* Globally, child marriage
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Research in context

Evidence before this study

China has undergone rapid demographic, social, and economic
change in the past three decades, with major implications for
marriage and reproductive transitions in young people.

We searched PubMed with the terms (“China”[Mesh]) AND
(("adolescent”[Mesh]) OR (“young adult”[Mesh])) AND
(("marriage”[Mesh]) OR (“birth rate”[Mesh]) OR
(“fertility”[Mesh])) and searched Wanfang (a Chinese database)
with terms “zhongguo” (China) AND (“gingshaonian”
(adolescent) OR “gingnian” (young adult)) AND (“jiehun”
(marriage) OR “zaohun” (early marriage) OR “shengyulv” (birth
rate) OR “zaoyu” (early parenthood)) for articles published from
Jan 1,1990, up until Oct 9, 2019, without language restrictions.
We found one relevant study describing the long-term trend in
age-specific fertility rates in urban China, which reported that
the fertility rate for urban girls and women aged 15-19 and
20-24 years had generally declined between 1955 and 2013.
We also found several studies relevant to early marriage among
rural young people or rural-to-urban migrant workers published
in Chinese journals. However, to our knowledge, there has been
no comprehensive report of marriage and fertility patterns in
adolescent girls and young women in China.

Added value of this study

The nationally representative Chinese National Population
Census and Chinese 1% National Population Sample Survey
provided an opportunity to analyse the long-term trends and
subnational disparities of marriage and fertility among
adolescent girls and young women over the past 25 years. Over
this period, the size of the 15-24-year-old population has
decreased, and has been accompanied by a gradually increasing

(younger than 18 years) and fertility rates for 15-19-year-
olds have declined with socioeconomic progress, but
with major geographical variation.*

China has seen unprecedented demographic change
during the past few decades, which has implications for
marriage and reproductive norms in its young
population. These changes are starkly reflected in the
reduced size of the adolescent cohort. In 2015, the
number of Chinese individuals aged 15-24 years was
186 million, a 27% decrease from 1990 (256 million).’
Chinese preference for sons and the once rigorous one-
child policy, introduced in 1980, has also resulted in a
disproportionate number of boys and men aged
15-24 years, with a sex ratio at birth of 1-12-1-17 males
per 1-00 female in the 1990s.° Internal labour migration
is a further feature of this period. From the 1980s, driven
by changes in economic and market policies and rapid
economic development, a large number of rural residents
flowed into larger cities to engage in non-agricultural
work, resulting in a new cohort of young rural-urban
migrant workers and of rural left-behind children and
adolescents whose parents have migrated to cities for

sex ratio of adolescents that is biased towards males. Our data
revealed that there was a consistent decline in both marriage
and fertility in women aged 20-24 years between 1990 and
2015, but that these two indicators had rebounded since 2000
in girls and women aged 15-19 years. The 15-19-year-olds with
rural residency and in the western provinces were more likely to
marry and have children as adolescents. Economic growth and
longer participation in education was associated with delayed
marriage and fertility in girls and women, while an inflated
male-biased sex ratio, a large population of young migrant
workers, and unmet contraception needs among unmarried
adolescents were associated with a rebound in marriage and
fertility in girls and women aged 15-19 years.

Implications of all the available evidence

After a period of steady decline, there has been a rebound in
adolescent marriage and fertility since 2000 across most
Chinese provinces. A range of adolescent-targeted strategies
will be needed to reduce adolescent marriage and fertility, as
the presumptive drivers of this rebound—a male-biased sex
ratio, a large population of migrant workers, and more sexually
active unmarried adolescents—will persist across the coming
decades. These strategies should include scaling up
comprehensive sex education, support for girls to continue
their education, and provision of reproductive health services
that specifically includes meeting the demand for modern
contraception in sexually active unmarried adolescents and
young women. Greater investment in education in those areas
where school retention rates are lowest is also needed to reduce
current inequalities around adolescent marriage and fertility.

employment. China’s marked economic growth has also
brought better access to education for children and
adolescents; today’s young cohort is more educated than
their peers from even a few decades ago.” However, large
educational inequality still exists with respect to sex,
urban-rural location, and geography.’

China introduced a minimum age of marriage law in
1980, being 20 years for women and 22 years for men. In
the past several decades, Chinese women have typically
postponed the timing of marriage and have also had
fewer children.*" The median age at first marriage in
Chinese women increased from 22-0 years in the
1960-69 birth cohort to 247 years in the 1980-89 birth
cohort.® Yang and colleagues reported that the rate of
early marriage (assessed by the yearly proportion of
people marrying before the legal age) of Chinese women
decreased between 1990 and 2010 from 23 -5% to 10-9%.’

In the early-1990s, the total fertility rate declined to a
level far less than replacement and has continued to
decline, resulting in a fertility rate of 1-5 (95% CI 1-4-1-6)
per 1000 women in 2017"" Zhao and colleagues reported
declines in the fertility rate of Chinese urban adolescents
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aged 15-19 and 20-24 years from the 1950s up until 2013.”
However, the determinants of early marriage and
childbearing are continuing to change. In addition to
demographic and socioeconomic transitions, Chinese
children now enter puberty earlier and unmarried
adolescents have engaged in more sexual activity over the
past three decades.”™ However, to our knowledge, no
study has yet systematically analysed the patterns, trends,
and subnational disparities in adolescent marriage and
fertility across China. Given the rapid demographic
changes in the past three decades, it is important that
policy makers understand the health, education, and
reproductive service needs of adolescent girls. That several
sociological studies have revealed a high prevalence of
early marriage in some rural areas and among rural-to-
urban migrant workers makes a systematic report on this
issue even more urgent.”

In this study, using nationally representative data from
the Chinese National Population Census and the Chinese
1% National Population Sample Survey from 1990 to 2015,
we aimed to describe the long-term trends of marriage
and fertility for girls and women aged 15-24 years in
China. We analysed disparities with respect to urban-rural
location, education level, and geographical locations, and
additionally aimed to explore the socioeconomic factors
associated with changes in adolescent marriage and
fertility. We hypothesised that the declines in adolescent
marriage and fertility over the past three decades will have
occurred less in rural areas, western provinces, and in
adolescents with lower levels of education.

Methods

Study design and participants

Data were extracted from the Chinese National Population
Census in 1990, 2000, and 2010, and the Chinese 1%
National Population Sample Survey in 1995, 2005, and
2015 (the most recent survey) in China (appendix 2
p 2).®® Survey forms were completed and verified by
trained enumerators at the household residence based on
responses provided by the resident or others in the
household who were familiar with the family. The survey
was answered by one adult per household, providing
information on all members. The long form of the survey
included information on basic characteristics (eg, age,
sex, ethnic group), education level, marriage status
(unmarried, married, divorced, or widowed), whether a
child had been born during the past year (date of birth
and sex of the child), and occupation, among others. The
censuses included all individuals of Chinese nationality
who resided in China when the survey was done. In the
1990 census, all individuals completed the long form. In
the census of 2000 and 2010, a 10% sample of randomly
selected houses completed the same long form. The post-
enumeration survey estimated that the under-reporting
rates for the three censuses were 0-07% in 1990, 1-81% in
2000, and 0-12% in 2010.** For the 1% sample surveys,
communities or villages were randomly selected using a
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probability-proportion-to-size method; all residents of
Chinese nationality were included in the survey and also
completed the long form of the survey. The under-
reporting rate for the sample surveys was 1-72% in 2005
and 0-54% in 2015, while no rate was reported in 1995.2%
The sample surveys finally included 1-03% of the whole
population in 1995, 1-33% in 2005, and 1-55% in 2015.”*
As we used published aggregated data for analysis, no
ethical approval was required and no consent was
necessary.

Procedures

We used secondary data for analysis. The data for marriage,
childbirth, and education in our analyses were obtained
from the aggregated tabulations published by the National
Bureau of Statistics of China, based on these population
censuses and sample surveys, including national or
provincial tabulation on the 1990/2000/2010 Population
Census of the People’s Republic of China, and tabulation
on the 1995/2005/2015 Population Sample Survey of the
People’s Republic of China.®* The population of people
living in ethnic minority autonomous areas in a province
was obtained from China’s Ethnic Statistical Yearbooks, also
based on the censuses and sample surveys.” We obtained
the nominal gross domestic product (GDP) per capita for
provinces from 1990 to 2015 from the Chinese Statistical
Yearbook.” Chongging has been considered as a munici-
pality since 1997 The data for marital and childbirth status
were missing for Tibet in 2015. The data for education for
Shanxi, Jilin, Anhui, Shandong, and Tibet were missing in
2015. The sample size for each age group (15-19 or
20-24 years) in our analyses on marriage and fertility
ranged from 442898 to 767236 girls and women for the
population sample survey. For the population census in
2000 and 2010, the sample size ranged from 4135677 to
5832745 girls and women for each age group.

Data for the total fertility rate from 1950 to 2017 in
China came from the Global Burden of Diseases, Injuries,
and Risk Factors Study 2017 The sex ratio at birth was
extracted from estimates by Chao and colleagues.® The
number of 15-24-year-olds by sex from 1950 to 2020 was
extracted from the 2019 World Population Prospects
released by the UN.’ The proportion of girls and women
aged 15-24 years living in urban areas and having ever
attended senior high school was obtained from the
Chinese National Population Census and the Chinese 1%
National Population Sample Survey.®* Rural left-behind
children refers to rurally based 0-17-year-olds residing in
the family household with at least one parent working
outside their hometown.” The number of rural left-
behind children was extracted from research by Duan
and colleagues and calculated on the basis of the Chinese
National Population Census and the Chinese 1% National
Population Sample Survey. Migrant workers refers to
people aged 16 years or older who had rural household
registration and had left their hometown to engage in
non-agricultural work. Data for migrant workers were

See Online for appendix 2
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Figure 1: Demographic changes in China

The number of 15-24-year-olds by sex from 1950-2020 was estimated and projected by the UN. The horizontal dashed line shows replacement level (2-1 livebirths

per woman) total fertility rate.

obtained from the National Report on Migrant Worker
Monitoring and Survey.”

Statistical analysis

The ever-married rate and fertility rates for girls and
women were calculated by age group (15-19 and
20-24 years). The ever-married rate (%) was defined as:
1-the number never married divided by the total number
for the age group multiplied by 100%. We directly
extracted the age-specific fertility rate (ASFR, births per
1000 girls and women in the past year) from the published
fertility tabulation, which was defined as the number of
births in the past year divided by the total number for the
age group multiplied by 1000. We displayed the ever-
married rate and ASFR by urban-rural location (com-
munities or villages located in urban or rural areas),
education level (grouping of education level is in the
appendix 2 p 1), and province. The ever-married rates
by urban-rural location in 2000 were unavailable. We
used ArcMap 10.3 to display the subnational patterns of

adolescent marriage and fertility rate and their change
across time. We reported the 95% Cls for the ever-married
rate and the fertility rate, by age group, educational level,
and location (national, urban, and rural areas, and
31 provinces) in 1995, 2000, 2005, 2010, and 2015. In 1990,
all the residents of the corresponding age in China were
included for analyses, so no 95% CIs were reported. The
95% Cls were calculated using the normal approximation
method to the binomial distribution.

We used scatter plots and Spearman’s rank correlation
coefficient to assess the association of provincial GDP per
capita (in 2015 US$) or educational level (presented as the
proportion of people with an education level of senior
high school or beyond in girls and women aged 15-19 or
20-24 years) with female ever-married rate or ASFR. We
adjusted the nominal GDP for consumer price index to
get the real GDP in a constant price referenced to 2015.
To make our analyses internationally comparable, we
transformed the currency unit into US$ according to
the mean exchange rate for 2015 (¥1-00 to $0-16) to get
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provincial GDP per capita in 2015 US$. We built
multivariate random-effects generalised least squares
regression models on panel data to test whether adolescent
marriage or fertility rate was associated with education
level, sex ratio, and the proportion of the population who
were from an ethnic minority in a province. In those
models, the group variable was province and the time
variable was year. The SE was adjusted for the clustering
on province. The dependent variables were provincial
ever-married rate or ASFR. The three independent
variables were defined as follows: percentage of individuals
who attended senior secondary school, which was the
proportion of people with an education level of senior
secondary school or beyond in girls and women aged
15-19 or 20-24 years; sex ratio (males per female), which
was the population of males to the population of females
in the age group of 15-19 or 20-24 years; percentage of
individuals who were part of an ethnic minority, which
was the proportion of people living in ethnic minority
autonomous areas in a province (the ethnic minority
autonomous area refers to administrative areas where one
or more ethnic minorities live and execute regional
autonomy according to law; 11 of 31 provinces have no
ethnic minority autonomous areas and were assigned 0
for this variable across all years). The linear models
included provincial data for 1990, 2000, 2010, and 2015.
Shanxi, Jilin, Anhui, Shandong, and Tibet were excluded
from the models for 2015 because of missing data for
education. Our statistical significance cutoff threshold
was 0-05. We used Stata version 14.0 for the models.

Role of the funding source

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. DL and YS had full access to all the
data in the study. YS and JM had final responsibility for
the decision to submit for publication.

Results

Figure 1 shows the demographic changes over the past
several decades. The total fertility rate in China dropped
below replacement level (2-1 livebirths per woman) at
the beginning of the 1990s and continued to decline to
reach 1-3 per woman in 2014. The number of young
people aged 15-24 years was 186 million in 2015,
a 27% decrease from 1990 (256 million). The male to
female sex ratio for this age group consistently grew
between 1990 and 2015, most noticeably from 2005. In
1990, 25-0% of girls and women aged 15-24 years lived
in urban areas, a proportion that more than doubled by
2015 (58-4%). In 1990, 4-5% of girls and women aged
15-24 years in rural areas and 33-2% of those in urban
areas had ever attended senior high school. This
proportion increased greatly over time, notwithstanding
a persisting large urban-rural gap (urban 80-4% vs
rural 49-2% in 2015). The population of rural left-
behind children decreased from a peak of 61-0 million
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Figure 2: National trends for ever-married rate and ASFR for Chinese girls and women aged 15-24 years,

1990-2015
EMR=ever-married rate. ASFR=age-specific fertility rate.

in 2010 to 40-5 million in 2015, around half (48-1%) of
whom had both parents living away from home in 2015.
The number of migrant workers from outside a given
hometown gradually increased from 140 million in
2008 to 172 million in 2017,

National trends for ever-married rate are shown in
figure 2 and appendix 2 (p 7). In 15-19-year-olds, the ever-
married rate decreased from 4-7% in 1990 to 1- 2% (95% CI
1-2-1-3) in 2000, and rebounded to 2-4% (2-4-2-5) in
2015. In 20-24-year-olds, the ever-married rate declined
from 58-6% in 1990 to 25-5% (95% CI 25-4-25-6) in 2015.
The total fertility rate generally declined between 1990 and
2015, with different trends in different age groups (figure 2,
appendix 2 p 3, 8). Among girls and women aged
15-19 years, the ASFR decreased from 22 -0 births per 1000
in 1990 to 6-0 (95% CI 5-9—6-0) per 1000 in 2000, but
then increased to 9-2 (95% CI 8-9-9-4) per 1000 in 2015
(a 58% decrease since 1990). Among women aged
20-24 years, the ASFR decreased from 198-8 births per
1000 in 1990 to 114-5 (95% CI 114-2-114-8) per 1000 in
2000, and further declined to 55-0 (95% CI 54-5-55-5)
per 1000 in 2015, a 72% decrease since 1990.
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Figure 3: Ever-married rate and ASFR by urban-rural location and by education level, 1990-2015
Data were not available for ever-married rate by urban-rural location in 2000 and by education level in 1995, 2005, and 2015. EMR=ever-married rate. ASFR=age-

specific fertility rate.

Urban-rural differences in ever-married rates and
ASFRs are shown in figure 3. In 2015, the ever-married
rate for girls and women aged 15-19 years in rural areas
was 3-8% (95% CI 3-7-3-9), compared with 1-1%
(1-1-1-1) in urban areas (figure 3, appendix 2 p 9).
Between 1990 and 2015, the urban-rural disparity in
adolescent marriage increased, with ever-married rates
decreasing less in rural areas (31% for 15-19-year-olds)
compared with urban areas (46%). After declining
between 1990 and 2000, the ever-married rates increased
between 2005 and 2015 in 15-19-year-olds, especially in
rural areas. In 2000, on average, 8-7 (95% CI 8-6-8-9)
and 2-3 (2-3-2-4) of 1000 girls and women aged
15-19 years gave birth in rural and urban areas, a decrease
of 66% in rural and 77% in urban areas, since 1990.
(figure 3, appendix 2 p 10) However, the ASFRs among
15-19-year-olds increased between 2000 and 2015,
resulting in 15-4 (95% CI 14-9-15-9) births in rural areas
and 4-1 (3-9-4-3) in urban areas per 1000 girls and
women in 2015.

Girls and women with lower levels of education had
higher ever-married rates (figure 3, appendix 2 p 11) than
those who received more education. Disparities in ever-
married rate by education level generally increased
between 1990 and 2010. In 2010, for 15-19-year-olds, 0-3%
(95% CI1 0-3-0-3) of those who had at least attended senior
secondary school and 3-3% (3-3-3-3) of those with junior
secondary schooling were ever-married, in comparison to
13-6% (13-5-13 - 8) in those with only primary schooling or

no schooling. The ever-married rates were larger in 2010
than in 1990 for 15-19-year-olds with junior secondary
schooling or lower levels of education. The ever-married
rates for women aged 20-24 years generally decreased over
time. The exception was an increase in the ever-married
rate by 4% between 2000 and 2010 in women with junior
secondary schooling.

Adolescent girls aged 15-19 years were more likely
to marry or give birth in western provinces, such
as Xinjiang, Qinghai, Yunnan, Ningxia, Guizhou, and
Tibet, compared with other provinces (figure 4,
appendix 2 pp 4-5). In Xinjiang, 7-8% (95% CI 7-6-7-9)
of 15-19-year-old girls and women had ever married
in 2010, the highest among all provinces (figure 4,
appendix 2 p 12), and in Yunnan, on average, 21-3
(95% CI 20-6-22-0) children were born per 1000 girls
and women, the highest among all provinces (figure 4,
appendix 2 p 13). Between 1990 and 2000, the ever-
married rate declined in all provinces, with 11 provinces
decreasing by more than 80% (figure 4). All provinces
except Guizhou also had a decrease in ASFR across the
same period, with a decrease of more than 80% in
12 provinces. Most provinces (25 of 31) had an increase in
ever-married rate and half of the provinces (15 of 31) had
an increase in ASFR between 2000 and 2010. Between
2010 and 2015, in 15-19-year-olds, 17 of the 30 provinces
(data were not available for Tibet) had an increase in ever-
married rate (appendix 2 p 4) and 26 had an increase in
ASFR (appendix 2 p 5). In 2015, seven of 30 provinces
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(Guanggxi, Hainan, Guizhou, Yunnan, Qinghai, Ningxia,
and Xinjiang) had an ASFR of more than
20 births per 1000 girls and women aged 15-19 years
(appendix 2 p 5).

For women aged 20-24 years, overall the ever-married
rate and ASFR declined over time (appendix 2 pp 4-5,
14-15).

Figure 5 and the table show the associations between
ever-married rate or ASFR and education level, sex ratio,
and ethnic minority density (proportion of people from
an ethnic minority in the population). Provincial-level
ever-married rate and ASFR for 15-19-year-olds were
negatively associated with GDP per capita and the
proportion of people with at least senior high school
education (p<0-0001; figure 5). The same was true for
20-24-year-olds (appendix 2 p 6). The multivariate
regression (table) shows that education is a protective
factor for early marriage and fertility in 15-19-year-olds
(both p<0-0001) and 20-24-year-olds (both p<0-0001).
The population ratio of boys to girls was positively
associated with the ever-married rate (p=0-0005) and
ASFR (p=0-0001) in 15-19 year-olds. Provinces with a
larger proportion of ethnic minorities in the population
also had higher ever-married rate (p=0-010) and ASFR
(p=0-0047) in girls and women aged 15-19 years.

Discussion
These nationally representative data from China show
large reductions over the past three decades in livebirths
to young women. Compared with 2015, in 1990, rates
were 1-4 times higher in 15-19-year-olds (22 -0 per 1000 vs
9-2 per 1000) and 2-6 times higher in 20-24-year-olds
(198-8 per 1000 vs 55-0 per 1000 women). We found
consistent declines in both marriage and fertility in
women aged 20-24 years but a rebound in the ever-
married rate and ASFR for 15-19-year-old girls and
women from 2000. The increases in the ever-married rate
between 2000 and 2010 in 15-19-year-olds who did not
attend senior high school were particularly large, with
increasing inequality by education level. We additionally
found large urban—rural disparities and major subnational
differences in adolescent marriage and fertility.
Compared with high-income countries (16-2 livebirths
per 1000)* and non-communicable disease predominant
countries (14-1 livebirths per 1000),* China’s ASFR in
2015 was relatively low in 15-19-year-olds. Given a
continuous decline in the total fertility rate, the increase
in marriage and fertility rate in this age group since 2000
was unexpected. One possible explanation is the so-called
marriage market (ie, mate-selection in people of a
demographic likely to be planning to or getting married),
with an excess of males due to traditional preferences for
boys, heightened by the one-child policy from 1981 to
2015. The male to female ratio at birth started to rise
in 1981 (1-07), reaching the highest level in 2005 (1-18).°
In 2000, the cohort born with an inflated male sex ratio
began entering the marriage market (approximately at
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Figure 4: The ever-married rate and ASFR in 31 regions for girls and women aged 15-19 years

EMR=ever-married rate. ASFR=age-specific fertility rate.
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the age of 20 years); in 2015, the male to female ratio with their urban counterparts because of their lower
reached 1-11 for those aged 20-24 years.’ In the context of  education level and the persistence of traditional gender
a surplus of men, young individuals might develop norms in poor rural areas.” Educational attainment has
alternative strategies to find a spouse, such as paying a  substantially improved over the past few decades in China,
higher bride price, turning to younger girls and women, but the urban-rural education gap has hardly decreased. As
or even buying trafficked brides from countries such as  shown in our study, there was a consistent urban—rural
Vietnam."?? difference (29-39%) in the proportion of girls and women

With a biased sex ratio in the marriage market, rural girls aged 15-24 years who had attended senior high school.
are at higher risk of early marriage and fertility compared  Girls in rural areas face inequality compared with boys in
enrolling in senior high school and beyond.* Cultural
attitudes mean that rural girls who drop out of school are

01990 O 2000 O 2010 O 2015 — Fitted values - - : -
A Provincial EMR and GDP B Provincial EMR and education mo.re hkely to get marned and have Chllqren earlier than
15— ~-03656 - 04213 | their school-attending peers.” Pregnancy is also a reason to
. p<0-0001 ° p<0:0001 | leave school early” A local study in rural Yunnan has

documented a high prevalence of early marriage, and
argued that the potentially dominant position of girls and
women in the marriage market resulted from this biased
sex ratio has not been realised in poor rural areas because
of persisting gender inequality and the lower education
level of girls.® Guilmoto predicted that the sex imbalance
will severely affect the marriage market in China, at least
until the second half of the 21st century, when the risk of
C Provincial ASFR and GDP D Provincial ASFR and education . . . : .
s0- 05296 05270 early marriage and childbearing, especially for rural girls,
p<0-0001 p<0-0001 are likely to persist without additional protections.”
40 o . o A further explanation for the rebound in adolescent
’ marriage and fertility in China is that unmarried
adolescents are becoming more sexually active without
using reliable contraception.* Over the past 20 years,
sexual activity outside marriage and high-risk sexual
behaviours have increased among Chinese adolescents,
contributing to more unwanted pregnancies.*" A review
showed that the number of unmarried young people
PZ’;’;::Z:‘S‘:IE‘;ZLQ ‘;Vc':;zl”aen‘i“;?t:e': '(f/";-" having sexual intercourse in China has increased
Y grert significantly since the mid-1990s, with more than 10% of
Figure 5: The associations of provincial economic growth and education level with marriage and fertility rate unmarried 10—24-Year-01d5 becoming SeXuaHY active over
for girls and women aged 15-19 years the past two decades.” From 2000-09, there was also an

The bubble size is weighted by the provincial population size of girls and women aged 15-19 years in each year. upward trend in the number of individuals having

The EMR, ASFR, and proportion of people with an education level of senior secondary school and higher are all in d s in th h 1 .
15-19-year-olds. logGDP is the natural logarithm of GDP per capita (US$). EMR=ever-married rate. ASFR=age-specific unwanted pregnancies in those who were sexually active,

EMR (%)

ASFR (per 1000 girls and women)

fertility rate. which increased from 10-8% to 28-4%.* The first
EMR (%) ASFR (per 1000)
B coefficient (95%Cl) ~ SE p value B coefficient (95% Cl) SE p value
Girls and women aged 15-19 years
Proportion attending senior secondary school -0-04 (-0-05t0-0-03) 001 <0-0001 -0-23 (-0-28t0-0-18) 0-03 <0-0001
Sex ratio (males per female) 4-50 (1-96 to 7-05) 130 0-0005 2455 (1260 to 36-49) 6-09 0-0001
Proportion of population from an ethnic minority* 0-03 (0-01to 0-05) 0-01 0-010 0-08 (0-03 to 0-14) 0-03 0-0047
Women aged 20-24 years
Proportion attending senior secondary school -0-63(-0-68t0-0-57) 003 <0-0001 -2:51(-2-72t0-2-30) 011 <0-0001
Sex ratio (males per female) 17-21(-1-88t036-29) 974 0-077 6937 (535t0133-39)  32:66 0-034
Proportion of population from an ethnic minority* 0-02 (-0-07 to 0-11) 0-05 0-68 -0-01(-0-28t0 0-26) 014 0-96

Data are % (95% Cl) unless specified. Data are the results of the multivariate random-effects generalised least squares regression models on panel data (n=118), including
provincial data from 1990, 2000, 2010, and 2015 (Shanxi, Jilin, Anhui, Shandong, and Tibet in 2015 are excluded). In those models, dependent variables are provincial EMR or
ASFR. EMR=ever-married rate. ASFR=age-specific fertility rate. *The age range does not apply to ethnic minority as the proportion of the population from an ethnic minority
was calculated in people at all ages.

Table: Provincial associations between education level, sex ratio, ethnic minority density and EMR and ASFR
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nationwide survey of adolescent sexual and reproductive
health in China was done in 2009. This survey showed
that among unmarried young people aged 15-24 years
who had experience of sexual intercourse, 21-4% did not
use any contraception during the most recent episode of
intercourse.” A local study involving cases of premarital
pregnancies (n=2012) showed that most resulted in
abortion (83-9%).” A study in the USA suggested that
promoting access to contraception has been the key
intervention in declines in adolescent pregnancy and
birth rates from 2007 to 2012.*° Yet in China, sexual and
reproductive health has historically been overlooked in
adolescents. In addition to an absence of comprehensive
sexuality education in schools, health-care providers
commonly fail to provide unmarried adolescents with
supportive, non-judgmental services.® The 2009 nation-
wide survey on adolescent sexual and reproductive
health revealed that most unmarried adolescents aged
15-24 years sought sexual and reproductive knowledge
from books or from the internet, and more than 50% of
their counselling and treatment needs related to sexual
and reproductive health were unmet.” Although China’s
modern contraceptive use among married women was
the highest in the world from 1980 to 2010 (89% in 2010),
reliable contraceptive needs among sexually active
unmarried women remain largely unmet.***

China’s large number of internal migrant workers
might be another explanation for the rebound in
adolescent marriage and fertility. Studies in Guangzhou
and Shanghai revealed that unmarried young migrants
generally chose to cohabit, with risk of unprotected sex
and unintended pregnancy due to a scarcity of health
information and poor accessibility to sexual and
reproductive health services.®” A study of nationally
representative data from the Migrant Worker Monitoring
Survey in 2014 reported that the early marriage
(cohabitation as husband and wife without marital
registration before the legal age) rate for female migrant
workers was 14-7%.7 In the absence of parents, unmet
emotional needs and absence of supervision might also
affect the sexual behaviour of left-behind adolescents, an
area warranting further research.® The presumptive
factors outlined above (sex ratio, sexual behaviour, and
internal migrant workers) might also affect marriage and
fertility for women aged 20-24 years. However, the
influence might not be strong enough to reverse the
declining trend that is being driven by continued
engagement in education, as the baseline ever-married
rate and ASFR for this age group was much higher than
those for 15-19-year-olds.

In China, minority autonomous regions are allowed, at
least to some extent, to formulate their own marriage
laws and family planning policies in the context of local
customs. Generally, ethnic minorities have been allowed
to give birth to two children and marry 2 years earlier
(18 years for women and 20 years for men) compared
with their Han counterparts. In this study, regions with a
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high percentage of ethnic minorities in the population
(including Ningxia, Tibet, Xinjiang, Guangxi, Qinghai,
Yunnan, and Guizhou) also have high ever-married rates
and ASFRs, with differences in culture and norms
influencing attitudes towards early marriage, abortion,
and childbearing.”

The protective effect of education on marriage and
childbearing in 15-19-year-olds is obvious in our study,
and previously shown.” Although a policy of 9 years
of compulsory education in China has led to nearly
100% completion of lower secondary education, the
proportion of boys and girls with 12 years of education
is still low. For women aged 20-24 years in China, the
rate of completion of secondary education in 2010
was 44-9%, much lower than in Japan (90-8%) or South
Korea (99-2%).* Although gender and regional gaps in
education have substantially lessened in the past two
decades in China due to policies promoting education,
educational engagement in economically disadvantaged
areas is still concerning, particularly for poor, rurally
based girls and women.” Greater investment from the
Chinese Government might be needed to facilitate
greater participation in schooling for disadvantaged girls.

The Sustainable Development Goals call for universal
access to sexual and reproductive health services.” High
participation rates in junior secondary education in
China would provide a platform to deliver comprehensive
sexuality education in schools.” Delivery of reliable
contraception is also required, including to unmarried
adolescents, which would require an effective primary
health-care system and investment in educating
providers around providing more adolescent-friendly
health services.

To our knowledge, this is the first study to systematically
describe the long-term trends and subnational disparities
of adolescent marriage and fertility in China. There are
some limitations to note. Data are lacking on girls aged
10-14 years, although we might assume that marriage
and fertility are minimal in this age group given that the
rates for 15-year-olds are very low. A further limitation is
that ever-married rates and ASFRs are highly likely to be
underestimated, especially for 15-19-year-olds due to
under-reporting of early marriage and unplanned births.*
The high abortion rate in unmarried young women in
China suggests that the actual pregnancy rate will be far
higher than what is indicated by the fertility rate.™*
Relying on provincial measures in the association
analyses could raise a possibility of an ecological fallacy.
We assume that it would not be a problem for the analysis
on education, as our data already showed that people
with a lower education level had higher ever-married
rates or ASFRs. Lastly, we cannot provide stronger
examinations on the effects of internal migrant workers
and the absence of contraception because of data
limitations. China announced the universal two-child
policy in October, 2015.* However, according to a recent
nationwide study from 2019, the number of nulliparous
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births (the typical age of nulliparous mothers ranges
from 20-29 years) has continued to drop in 2016
and 2017* Although it might be assumed that young
Chinese women will further delay the timing of marriage
and childbirth as their education levels improve with
further socioeconomic development, China’s unbalanced
sex ratio is anticipated to persist for at least several
decades and increasing sexual activity in unmarried
adolescents can be similarly anticipated.

It appears that economic growth will not of itself
address the challenge of early marriage and fertility if
its benefits are not equally enjoyed by the most
disadvantaged girls and without additional efforts to
provide sexual and reproductive services for sexually
active adolescents. Further investments in secondary
education are required, especially to keep economically
disadvantaged girls at school. Additional actions are also
needed from China’s education and health sectors to
improve the access, use, and quality of sexual and repro-
ductive education and health services for unmarried
adolescents.
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