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Abstract 

Background Induced abortion among adolescent girls is a global public health issue and a serious challenge 
in China, but still remains under-examined. We aimed to examine the overall trend and characteristics of induced 
abortions among Chinese adolescent girls and to investigate the factors associated with induced abortion.

Study design Based on the 2017 China Fertility Survey, this study examined the trend and characteristics of induced 
abortions among adolescent girls with statistical analysis and multiple indicators of descriptive statistics from period 
and cohort perspectives, including induced abortion proportion and rate, age-specific cumulative proportion, 
and age-specific cumulative number of induced abortions in adolescent girls.

Results Between 1996 and 2016, the proportion and rate of adolescent induced abortions first increased and then 
decreased, and the mean age at the time of induced abortions among adolescent girls declined. The cumulative pro-
portion of women who had experienced induced abortion at the age of 15–19 in a cohort is less than 2.5% but shows 
an upward trend. Over 70% of all adolescent induced abortions are premarital. The proportion of women with unin-
tended pregnancy experiences increased and is higher among rural, less educated, and ethnic minority women. Simi-
larly, the prevalence of induced abortion is higher among adolescent girls who live in rural areas, are less educated, 
and come from ethnic minorities. The cumulative number of induced abortions and premarital abortions increased 
with later cohorts.

Conclusions This study shows an upward trend in adolescent-induced abortion and a decline in the age at the time 
of the induced abortion. Women in later birth cohort have a higher proportion of having experienced adolescent 
induced abortion. Adolescent girls who live in rural areas, who are less educated, or who are from ethnic minorities, 
are more likely to undergo induced abortions at the age of 15–19. More appropriate educational efforts and interven-
tions are urgently needed to reduce the incidence of adolescent induced abortions.
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Introduction
Induced abortion among adolescent girls has become 
increasingly prominent as a global public health issue. 
Compared with adult women, adolescent girls are expe-
riencing higher rates of unintended pregnancy and fac-
ing greater challenges in accessing safe contraception 
and abortion services [1, 2]. Pregnant adolescents are 
more likely to seek abortion services from unregulated 
commercial providers due to the fear of stigma and dis-
closure, inconvenience, and lack of health insurance asso-
ciated with public hospitals [3, 4]. With induced abortion 

*Correspondence:
Quanbao Jiang
recluse_jqb@126.com
1 School of Public Policy and Administration, Institute for Population 
and Development Studies, Xi’an Jiaotong University, Xi’an, China
2 School of Health Sciences, Western Sydney University, Campbelltown, 
NSW, Australia

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12905-023-02754-w&domain=pdf


Page 2 of 13Wang et al. BMC Women’s Health          (2023) 23:597 

experience, adolescent girls are more likely to experience 
complications compared to adult women [1, 3, 5], and 
suffer from psychosocial harm, including depression, 
anxiety, and low self-esteem [5]. Fifteen percent of unsafe 
abortions worldwide occur among adolescent females 
under the age of 20, accounting for a substantial propor-
tion of abortion-related deaths [5].

Previous studies on adolescent girls with induced 
abortion experience have focused on characteristics of 
adolescent pregnancies, identifying factors such as disad-
vantaged socioeconomic status and less promising career 
prospects [6]. Young women with unhappy upbringings, 
poor material circumstances, disinterest in schooling, 
and low future expectations and aspirations are likely to 
become sexually active at an early age and be at risk of 
getting pregnant [7]. Studies have also shown that young 
women with low educational attainment are more likely 
to experience unintended pregnancy and induced abor-
tion [8]. Furthermore, the notion that active schooling 
engagement, to a certain extent, lessens the risk of unin-
tended pregnancy is supported by studies showing that 
adolescent dropouts were more likely to get pregnant. 
Moreover, pregnancy was reported to less likely occur 
among students during school time than during school 
holidays [8, 9]. Most pregnancies and induced abortions 
among adolescents unintendedly occur before marriage. 
According to the World Health Organization statistics in 
2016, there were 21 million pregnancies among adoles-
cent girls aged 15–19 in developing countries, and about 
half of them were unintended [10]. Unintended pregnan-
cies among younger women usually result in induced 
abortions because these young women are unmarried 
and cannot afford to raise a child [11].

In China, unintended pregnancy among adolescents 
has also become more prevalent—over 90% of which have 
ended up in induced abortions [12–15]. Although pre-
marital sex has become increasingly acceptable in China, 
adolescent pregnancy still carries a social stigma in cur-
rent Chinese society. The annual estimate of adolescent-
induced abortions is 6 million, and still increasing [16]. 
Moreover, the incidence of adolescent repeat induced 
abortions is also increasing. According to the survey con-
ducted in 297 hospitals in 30 provinces on 2370 women 
aged 13–19 who underwent induced abortions, 39.11% 
were repeat induced abortions, and 8.69% were third or 
higher-order abortions [13].

Despite the importance and effect of adolescent 
induced abortions, there is a lack of nationally repre-
sentative descriptions of the overall trend and charac-
teristics of adolescent induced abortions in China due to 
data unavailability. Drawing on the previous study about 
induced abortions among 15–49-year-old women [17], 
we focus on induced abortions among 15–19-year-old 

adolescent girls, aiming to complement the research on 
adolescent induced abortions in China. From period 
and cohort perspectives, the current study examined the 
trend and characteristics of induced abortions among 
adolescent girls with multiple indicators and statistical 
analysis.

Methods
Data
The data used in this study were collected from the 2017 
China Fertility Survey conducted by the former National 
Health and Family Planning Commission. Through strati-
fied three-stage probability proportional to size (PPS) 
sampling, the data were collected by both face-to-face 
interviews and online surveys [17]. The final valid sample 
size in this study was 243,951.

We used information on pregnancy history in this 
survey, including the month and year of the respond-
ent’s first marriage and the end date of each pregnancy, 
whether each pregnancy was planned or not, as well as 
the outcome, which was categorized as live birth, still-
birth, spontaneous abortion, or induced abortion (both 
medical abortion and induced labor). In addition, the 
survey included sociodemographic characteristics, 
including age, residence1 (urban or rural areas), ethnic-
ity (Han or minority), and education level (junior middle 
school or below, high school, and college or above). From 
the data, we excluded women who were over 60 years old 
at the time of the survey (n = 2380, 0.98%), whose first 
marriage/cohabitation information was missing (n = 23, 
0.01%), and whose age at first pregnancy was under 15 
(n = 248, 0.24%). The final sample size in this study is 
241,300, including a total of 2343 induced abortions 
among individuals aged 15–19.

The vast majority of adolescent pregnancies occur 
among the 15–19 years age group, and only a meager pro-
portion happens among the 10–14 years age group [18]. 
In addition, the minimum legal age of marriage for Chi-
nese women is 20 years, so we mainly focus on the level 
of induced abortions among women aged 15–19 years in 
this paper. Pregnancies were dichotomized as premari-
tal and post-marital by calculating the interval between 
the end date of each pregnancy and the date of the first 
marriage [17]. Firstly, we assessed the difference between 
women in different characteristics for making compari-
son. Then, we used multiple indicators from period and 
cohort perspectives based on the previous research [17].

1 According to the “Regulations on Statistical Classification of Urban and 
Rural Areas” issued by the National Bureau of Statistics, the Chinese gov-
ernment divided the area into urban and rural areas based on the public 
facilities, residential facilities, and other facilities that have been built or are 
under construction.
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Statistical analysis
Firstly, we used the chi-square test to assess differences 
in whether have experienced induced abortion at the age 
of 15–19 between birth cohorts (15–19, 20–24, 25–29, 
30–34, 35–39, 40–44, 45–49, 50–54, and 55–60, accord-
ing to their age at the time of the survey), residence 
(urban or rural), education level (junior middle school or 
below, high school, and college or above), ethnicity (Han 
or minority group) and marital status (unmarried or mar-
ried at the time of the survey).

Then we used logit model to test the linear trend in 
proportion of women who have experienced adolescent 
induced abortion across different birth cohorts. Spe-
cifically, the dependent variable in the model is binary, 
indicating whether a woman had experienced induced 
abortion at the age of 15–19 (0 = No, 1 = Yes). The inde-
pendent variable is birth cohorts (15–19, 20–24, 25–29, 
30–34, 35–39, 40–44, 45–49, 50–54, and 55–60 at the 
time of the survey). The 25–29 birth cohort was used as 
the reference in each model. Tests were also conducted 
separately by characteristics (including residence, educa-
tion level and ethnicity as described above) to examine 
trends in the proportion of women who have experienced 
adolescent induced abortion across birth cohorts among 
women with different characteristics. All statistical analy-
ses were performed using the Stata version 15.

Period indicators
Adolescent induced abortion proportion refers to the pro-
portion of induced abortions in all pregnancies among 
15–19 year-old females in 1 year. Pregnancies include 
the following results: live births, stillbirths, spontaneous 
abortion, and induced abortion (including drug abortion 
and induced labor).

Adolescent induced abortion rate denotes the number 
of abortions per 1000 women aged 15–19 years in 1 year 
in this study.

Cohort indicators
According to their age at the time of the survey, respond-
ents were grouped into the following 10 cohorts: 18, 
19, 20–24, 25–29, 30–34, 35–39, 40–44, 45–49, 50–54, 
and 55–60 years. Due to the limited space, when mak-
ing comparisons with multiple indicators, we used the 
25–29 years cohort (i.e., women aged 25–29 years at the 
time of the survey) to represent the later birth cohort. 
The 45–49 years cohort (i.e., women aged 45–49 years at 
the time of the survey) represents women in the earlier 
birth cohort. Women at the age of 25–29 include those 
who have completed the college or university education, 
which is one of the factors we focus on in this study, and 
women aged 45–49 are at the end of childbearing age. 
There is a twenty-year gap between these two cohorts, 

which can represent the later birth cohort and earlier 
birth cohort.

The cohort indicators of this study are as follows:
Age-specific cumulative proportion of adolescent 

induced abortion for a cohort refers to the proportion of 
women with adolescent induced abortion experiences 
to all women in a cohort by a specific age before 20. It 
can be calculated by induced abortion order, which is the 
proportion of women who have experienced abortion 
at least “n” times by the corresponding age. In addition, 
it can be calculated by residence, education level, and 
ethnicity.

Age-specific cumulative number of adolescent induced 
abortions for a cohort reflects the average number of 
adolescent induced abortions experienced by women in 
a cohort by a specific age before 20. It is calculated by 
dividing the number of adolescent induced abortions 
experienced by women in a cohort by the total number of 
women in the cohort. This can also be calculated respec-
tively based on different factors.

Results
Statistical analysis
Descriptive statistics and tests for differences between 
women with different characteristics are shown in 
Table 1. Overall, there are 0.89% of women in this sam-
ple had experienced at least one induced abortion at the 
age of 15–19. The P values show that there are significant 
differences in cohort, residence, educational level, ethnic 
groups and marital status at the time of the survey among 
women have experienced induced abortions at the age of 
15–19. Women in later birth cohort, living in rural areas, 
with lower educational level, from minorities group or 
married at the time of the survey have a higher propor-
tion of having experienced adolescent induced abortions.

The Table  2 shows the odds ratio of having experi-
enced adolescent induced abortions among women in 
different birth cohorts. The lower odds ratio of women 
having experienced adolescent induced abortions in the 
15–19 birth cohort was because of the right censoring. A 
substantial number of induced abortions did not occur 
among women in this birth cohort. Except for women 
with college education or above, there are statistically 
significant trend with birth cohorts among women in dif-
ferent characteristics. Women in later birth cohort have 
a higher odds ratio of having experienced adolescent 
induced abortions.

Overall trend of induced abortions at the age of 15–19
Figure 1 presents the overall trend of adolescent induced 
abortion proportion and rate, as well as the mean age at 
the time of induced abortions among adolescent girls in 
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China. Panel 1A shows that the proportion of adolescent 
induced abortion fluctuated between 10 and 20% from 
1996 to 2016, and there was an overall downward trend 
after 2006, from 18.46% in 2006 to 11.15% in 2016. Ado-
lescent induced abortion rate shows an upward trend and 
then declines, with a rate of 2.76‰ in 2016. The numbers 
in Fig. 1 can be referred to in Supplemental Table 1.

The mean age of adolescent induced abortion has been 
declining since 2006. As illustrated in Panel 1B, the mean 
age is mainly concentrated between 18 and 19 years for 
all induced abortions among women aged 15–19, and 
it showed a downward trend. Moreover, the mean age 

at induced abortions among first pregnancies showed a 
marked decline since 2006.

Adolescent unintended pregnancy and induced abortion
Figure  2 presents the trend and characteristics of unin-
tended pregnancies at the age of 15–19 among women in 
all birth cohorts.

The prevalence of unintended pregnancies among ado-
lescent girls is rising. Panel 2A shows the trend of unin-
tended pregnancies among adolescent girls in different 
birth cohorts. There is an increasing trend in the propor-
tion of women who experienced unintended pregnancies 
in adolescence; the later the birth cohort, the higher the 
proportion of unintended pregnancies. At the time of 
the survey, 2.85% of women aged 20–24 and only 0.33% 
of women aged 55–60 had experienced unintended preg-
nancies by the age of 19. Meanwhile, the unintended 
pregnancy proportion among women at 18 years old is 
higher than that among women at 19 years.

Women in rural areas show a higher proportion than 
women in urban areas in all birth cohorts, as shown in 
Panel 2B, and the differences between urban and rural 
areas increased in the late birth cohort.

Women with lower education are more likely to expe-
rience unintended pregnancies. Panel 2C shows the dif-
ferences in adolescent unintended pregnancy among 
women with different levels of educational attainment. 
In each cohort, those with lower education have higher 
unintended pregnancy proportions. For women with the 
same education, the proportion is lower in the late birth 
cohort than that in the early birth cohort. This trend is 
marked especially in women with a high school educa-
tion or below.

Panel 2D presents the difference in adolescent unin-
tended pregnancies among women from different ethnic 
groups. The proportion of adolescent unintended preg-
nancies is higher in the late birth cohort than that in the 
early birth cohort among both Han and ethnic minority 
women. In each cohort, ethnic minority women have 
higher proportions than Han women. Especially in the 
late birth cohort, the proportion is markedly higher for 
ethnic minority women than Han women, and the differ-
ence increased.

Most adolescent girls will choose induced abortion to 
terminate unintended pregnancies. As shown in Panel 
2E, the induced abortion proportion for unintended 
pregnancies is much higher than intended, and the pro-
portion is higher in the later birth cohort than that in 
the early birth cohort. There are two reasons for the high 
abortion proportion at the age of 15. The first is the high 
likelihood that pregnancies ended in induced abortion 
at the age of 15, and the other is the small number of 

Table 1 Descriptive characteristics and chi-square test results of 
women who have experienced adolescent induced abortions, 
No.(%)

P values were computed separately for each characteristic and indicate 
statistically significant differences in different characteristics if P < 0.05

Characteristics Total Whether experienced induced 
abortions at the age of 15-19

No Yes P-value 
for chi2 
test

Total 241,300 239,163 
(99.11)

2137 
(0.89)

–

Cohort

 15-19 12,062 (5.00) 12,019 (99.64) 43 (0.36) < 0.001

 20-24 13,765 (5.70) 13,481 (97.94) 284 (2.06)

 25-29 23,936 (9.92) 23,539 (98.34) 397 (1.66)

 30-34 25,572 (10.60) 25,237 (98.69) 335 (1.31)

 35-39 26,066 (10.80) 25,821 (99.06) 245 (0.94)

 40-44 32,497 (13.47) 32,222 (99.15) 275 (0.85)

 45-49 41,986 (17.40) 41,705 (99.33) 281 (0.67)

 50-54 42,075 (17.44) 41,854 (99.47) 221 (0.53)

 55-60 23,341 (9.67) 23,285 (99.76) 56 (0.24)

Residence

 Urban 92,025 (38.14) 91,373 (99.29) 652 (0.71) < 0.001

 Rural 149,275 
(61.86)

147,790 
(99.01)

1485 
(0.99)

Education level

 Junior middle 
school or below

163,445 
(67.74)

161,680 
(98.92)

1765 
(1.08)

< 0.001

 High school 40,925 (16.96) 40,627 (99.27) 298 (0.73)

 College 
or above

36,930 (15.30) 36,856 (99.80) 74 (0.20)

Ethnic groups

 Han 216,502 
(89.72)

214,662 
(99.15)

1840 
(0.85)

< 0.001

 Minorities 24,798 (10.28) 24,501 (98.80) 297 (1.20)

Marital status

 Unmarried 28,715 (11.90) 28,604 (99.61) 111 (0.39) < 0.001

 Married 212,585 
(88.10)

210,559 
(99.05)

2026 
(0.95)
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observations (5 unintended pregnancies at age 15 for the 
25–29 years cohort, 4 for the 45–49 years cohort in this 
survey data).

Panel 2F shows the induced abortion proportion of 
unintended pregnancies between women in urban and 
rural areas. Among women who experienced unintended 
pregnancies in adolescence, the induced abortion pro-
portion is higher for urban women than that for rural 
women, which indicates that women in urban areas are 
more likely to seek abortion when pregnant at the age of 
15–19 years.

Cumulative proportion of adolescent induced abortions 
by cohort
Age‑specific cumulative proportion of first‑induced abortion 
in a cohort
Figure  3 presents the cumulative proportion of women 
who had experienced their first induced abortion by a 
specific age in different cohorts.

The prevalence of adolescent induced abortion is 
increasing in the late birth cohort. Panel 3A shows the 
cumulative proportion of women who experienced the 
first induced abortion. In general, the proportion in 

Table 2 Odds ratio of having experienced adolescent induced abortions among women in different birth cohorts

The birth cohorts were grouped by the age (numerical variable) of women on the survey date. P values for trend were computed separately by each characteristic and 
indicate there are statistically significant trend in birth cohorts if P < 0.05

Birth cohorts Total By residence By education level By ethnic groups

Urban Rural Junior middle 
school or below

High school College or 
above

Han Minorities

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

15-19 0.21 (0.15, 0.29) 0.12 (0.06, 0.24) 0.27 (0.19, 0.38) 0.29 (0.20, 0.41) 0.05 (0.02, 
0.12)

0.75 (0.17, 3.29) 0.17 (0.12, 0.25) 0.34 (0.19, 0.60)

20-24 1.25 (1.07, 1.46) 1.06 (0.80, 1.41) 1.36 (1.13, 1.63) 1.62 (1.35, 1.95) 1.14 (0.83, 
1.55)

1.21 (0.56, 2.61) 1.18 (1.00, 1.41) 1.43 (1.00, 2.03)

25-29 Reference Reference Reference Reference Reference Reference Reference Reference

30-34 0.79 (0.68, 0.91) 0.79 (0.61, 1.02) 0.81 (0.68, 0.97) 0.72 (0.61, 0.85) 0.59 (0.41, 
0.85)

1.73 (0.89, 337) 0.80 (0.68, 0.94) 0.70 (0.48, 1.01)

35-39 0.56 (0.48, 0.66) 0.53 (0.40, 0.71) 0.59 (0.49, 0.72) 0.48 (0.40, 0.57) 0.31 (0.20, 
0.49)

1.33 (0.62, 2.82) 0.58 (0.49, 0.69) 0.47 (0.31, 0.71)

40-44 0.51 (0.43, 0.59) 0.53 (0.40, 0.70) 0.49 (0.41, 0.59) 0.37 (0.32, 0.44) 0.35 (0.23, 
0.54)

0.72 (0.26, 2.01) 0.53 (0.45, 0.63) 0.37 (0.24, 0.56)

45-49 0.40 (0.34, 0.47) 0.49 (0.37, 0.65) 0.35 (0.29, 0.42) 0.28 (0.24, 0.34) 0.18 (0.11, 
0.32)

0.78 (0.26, 2.38) 0.45 (0.38, 0.52) 0.13 (0.07, 0.24)

50-54 0.31 (0.27, 0.37) 0.44 (0.33, 0.59) 0.26 (0.21, 0.32) 0.22 (0.18, 0.26) 0.15 (0.09, 
0.26)

0.30 (0.04, 2.29) 0.35 (0.29, 0.41) 0.12 (0.06, 0.23)

55-60 0.14 (0.11, 0.19) 0.19 (0.11, 0.31) 0.12 (0.09, 0.17) 0.11 (0.08, 0.15) 0.05 (0.02, 
0.13)

0 0.14 (0.10, 0.19) 0.19 (0.09, 0.39)

p for trend < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.15 < 0.001 < 0.001

Fig. 1 Overall trend of induced abortions among women aged 15-19. (1A) Adolescent induced abortion proportions and rates in 1996-2016. (1B) 
Mean age of adolescent induced abortions in 1996-2016. Note: Mean_age 1st denotes the mean age at induced abortions among first pregnancies. 
Total denotes that the mean age at all induced abortions
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all birth cohorts is not particularly high but shows an 
upward trend. The later the birth cohort, the higher the 
proportion. At the time of the survey, 2.04% of women 
aged 20–24 had experienced induced abortions by the 
age of 19, while it was only 0.24% for women aged 55–60. 
The age-specific cumulative proportion of first induced 
abortion among women by the age of 18 is also higher 
than that by 19 years.

The prevalence of adolescent induced abortion is 
much higher in rural areas. Panel 3B shows the urban-
rural differences in the cumulative proportion of 
women who had experienced the first induced abor-
tion at the age of 15–19. The proportion is higher for 
women in rural areas than that in urban areas in both 
the 45–49 and 25–29 years cohort. The disparities 
between urban and rural areas become larger in the 
late birth cohort.

The lower the education level, the higher the 
cumulative proportion of first-induced abortion, 
as Panel 3C shows. For women with the same level 
of education, those in the late birth cohort have 
a higher proportion than those in the early birth 
cohort. Among women in the late birth cohort, the 
proportion of women with a high school educa-
tion or below increased markedly; indicating that 
the prevalence of induced abortion is rising in low-
educated adolescent girls.

The prevalence of adolescent induced abortion 
varies across ethnic groups in China. As shown 
in Panel 3D, the proportion is higher among Han 
women than ethnic minorities in the early birth 
cohort; while it is higher among ethnic minorities 
than Han women in the late birth cohort. The pro-
portion is higher in the late birth cohort than that 
in the early birth cohort among both Han and eth-
nic minority women, again indicating that the prev-
alence of adolescent induced abortion is rising in 
later birth cohorts.

Age‑specific cumulative proportion of repeat induced 
abortions by cohort
Figure  4 presents the cumulative proportion of women 
who have experienced repeat (second or more) induced 
abortions by a specific age.

There is an increasing trend of repeat adolescent 
induced abortions in the late birth cohorts. As Panel 4A 
shows, except for the birth cohorts of 18, 19, and 25–29, 
the later the birth cohort, the higher the repeat induced 
abortion proportion. Moreover, the proportion of women 
from the 25–29 years cohort who experienced repeat 
induced abortions by the age of 19 is higher than that of 
any other birth cohort.

The urban-rural differences in the cumulative propor-
tion of women with repeat induced abortion experiences 
at the age of 15–19 are shown in Panel 4B. The propor-
tion is higher in the late birth cohort than that in the 
early birth cohort in both urban and rural areas. The pro-
portion in rural areas is higher than that in urban areas, 
which indicates the high prevalence of repeat induced 
abortions among rural adolescent girls.

The prevalence of repeat induced abortions varies 
among women with different educational attainments. 
As shown in Panel 4C, for women with a high school 
education or below, the proportion is higher in the late 
birth cohort than that in the early birth cohort. However, 
for women with a college education or above, the pro-
portion is lower in the late birth cohort than that in the 
early birth cohort, which indicates that adolescent repeat 
induced abortions are less likely among women with a 
higher education.

Han women have higher repeat induced abortion 
prevalence than ethnic minority women. Panel 4D shows 
the cumulative proportion of repeat induced abortions 
among women of different ethnic groups. The propor-
tion is higher in the late birth cohort than that in the 
early birth cohort among both Han and ethnic minority 
women. The proportions are higher among Han women 
than that among ethnic minority women in both early 
and late birth cohorts.

Panel 4E shows the cumulative proportion for women 
in different cohorts who experienced the first induced 
abortion at the age of 15–19. It also shows the progres-
sion ratio for women who experienced a second abortion 
among women who had experienced the first abortion. 
By the age of 19, more than 3% of women who have expe-
rienced their first induced abortion underwent repeat 
abortions in all birth cohorts. The proportion of repeat 
induced abortion is 3.77% in the early birth cohort by 
the age of 19, while it is 6.02% in the late birth cohort, 
indicating that the prevalence of repeat induced abortion 
among adolescent girls is increasing.

Cumulative number of adolescent induced abortions 
by cohort
Figure  5 presents the cumulative number of adolescent 
induced abortions per woman by corresponding age in 
different cohorts. There is an upward trend for the cumu-
lative number of adolescent induced abortions among 
Chinese women, and the number is higher for rural, less 
educated, and ethnic minority women.

For adolescents, induced abortions at the age of 
15–19 are mostly premarital. Over 70% of all adoles-
cent induced abortions are premarital in the current 
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study. The cumulative number of premarital induced 
abortions also shows an increasing trend, as shown in 
Panel 5E. Women in the later birth cohort have more 
adolescent premarital induced abortions than that in 
the early birth cohort.

Discussion
Based on data from a nationally representative survey, we 
examined the trend and characteristics of induced abor-
tions among Chinese adolescent girls from period and 
cohort perspectives. Between 1996 and 2016, the pro-
portion and rate of adolescent induced abortions first 

Fig. 2 Unintended pregnancies and induced abortion proportions at the age of 15-19. (2A) Cumulative proportion of unintended pregnancies 
by cohort. (2B) Cumulative proportion of unintended pregnancies by residence. (2C) Cumulative proportion of unintended pregnancies 
by education. (2D) Cumulative proportion of unintended pregnancies by ethnic group. (2E) Induced abortion proportion of unintended 
and intended pregnancies. (2F) Induced abortion proportion of unintended pregnancies by residence. Note: U and R represent Urban and Rural 
respectively; J, H, and C respectively represent junior middle school and below, high school education, college and above. Minority includes all 
other ethnic groups excluding Han Chinese
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increased from 1996 to 2006 and then decreased. The 
mean age at which adolescent girls experienced induced 
abortions declined, which should be of significant 
concern.

Chinese children now enter puberty early and unmar-
ried adolescents have engaged in more sexual activ-
ity over the past decades [19–21]. About 6.9% (10.8% in 
urban areas; 4.5% in rural areas) of young women aged 
15–19 are sexually active [15, 22]. With the ideology of 
sex and marriage becoming more diversified, premarital 
sex has become more widely acceptable and prevalent 
among young people [23]. However, China’s family plan-
ning program has mainly focused on married couples in 
the last decades, giving young people limited access to 
related reproductive and contraception knowledge and 
services [23, 24].

The vast majority of adolescent induced abortions are 
due to unintended pregnancies, and the induced abortion 
proportion is much higher for unintended- than planned 
pregnancies. The proportion of women who had expe-
rienced adolescent unintended pregnancies is increas-
ing in later birth cohorts, and it is higher for rural, less 

educated, and ethnic minority women. Meanwhile, the 
differences across groups increasingly diverge in the late 
birth cohort. Unintended pregnancies among adolescents 
are on the rise, with contraceptive failure or non-use 
being the leading cause [23]. The younger the age of the 
first intercourse, the higher the rate of non-use of contra-
ceptive methods [25].

Adolescent girls have an unmet need for modern con-
traception and are at risk of unintended pregnancy [10, 
26]. When urban adolescents unintendedly become preg-
nant, they are more likely to choose abortion. Compared 
with their urban counterparts, rural adolescents are 
more likely to experience unplanned pregnancies. This is 
mainly due to the fact that early marriage and childbear-
ing still exist in rural areas. Although child marriage has 
been legally prohibited in China, it continues throughout 
the mainland, especially in rural areas [27, 28]. Marriage 
(usually informal unions) before 20 is more acceptable in 
rural areas than in urban areas, reducing the likelihood of 
induced abortion when rural adolescent girls unintend-
edly become pregnant.

Fig. 3 Age-specific cumulative proportion of first induced abortion at the age of 15-19 in a cohort. (3A) By cohort. (3B) By residence. (3C) By 
education. (3D) By ethnic group. Note: U and R represent Urban and Rural respectively; J, H, and C respectively represent junior middle school 
and below, high school education, college and above. Minority includes all other ethnic groups excluding Han Chinese
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The cumulative proportion of women who have expe-
rienced induced abortion at the age of 15–19 in a cohort 
is less than 2.5% but shows an upward trend. This pro-
portion is higher for rural and less educated women. In 
the early birth cohort, the proportion of women with 
induced abortion experiences is higher among Han 
women, but it is higher among ethnic minority women 

in the late birth cohort. Furthermore, the difference 
becomes larger in the late birth cohort. The proportion 
of repeat induced abortions is also on the rise, with it 
being higher for rural, less educated, and ethnic minor-
ity women. This proportion markedly increased in the 
late birth cohort for women with a high school education 
or below. As mentioned above, urban women were more 

Fig. 4 Age-specific cumulative proportion of repeat induced abortions in a cohort. (4A) By cohort. (4B) By residence. (4C) By education. (4D) By 
ethnic group. (4E) Age-specific cumulative proportion of first induced abortion and progression ratio of repeat induced abortions. Note: In Panel 
4E, “First 25-29” refers to women in 25-29 cohort who have experienced the first induced abortion, “Second 25-29” refers to women who have 
experienced repeat induced abortions among women who had experienced the first abortion in 25-29 cohort
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likely to have an abortion after an unintended pregnancy; 
however, the cumulative proportion of rural women who 
experienced an abortion was higher than urban women 
in a cohort.

China has been divided into a dual-structure society 
for decades, and there are obvious reproductive health 
resource and service disparities between the rural and 

urban areas [29]. Those living in rural areas typically have 
a lower quality of education and receive fewer reproduc-
tive health services [25, 30, 31]. Compared with their 
rural counterparts who have limited education, women 
with higher education have stayed in school for a longer 
period and have fewer opportunities to make contact 
with society and engage in sexual intercourse [23, 32].

Fig. 5 Age-specific cumulative number of induced abortions in a cohort. (5A) By cohort. (5B) By residence. (5C) By education. (5D) By ethnic group. 
(5E) Age-specific cumulative number of premarital induced abortion. Note: U and R represent Urban and Rural respectively; J, H, and C respectively 
represent junior middle school and below, high school education, college and above. Minority includes all other ethnic groups excluding Han 
Chinese
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The cumulative number of induced abortions in a 
cohort also increased with later cohorts. In the late birth 
cohort, the number is higher for women who live in rural 
areas, are less educated, and come from ethnic minori-
ties. The majority of induced abortions are premarital. 
In traditional Chinese society, open discussions about 
sex in mainland China is largely considered taboo [33]. 
Influenced by traditional Confucianism, Chinese society 
valued girls’ virginity and denounced premarital preg-
nancies ever since the ancient times [34, 35]. Although 
premarital sex has become increasingly acceptable in 
China, adolescent pregnancy still carries a social stigma 
in current Chinese society. Young women reported that 
they would not want their parents to know about their 
premarital sexual behavior and disgrace the family, 
leading to a tendency for some adolescent girls to delay 
seeking help from adults or turn to private hospitals for 
abortion services [3, 36]. The upward trend in adoles-
cent induced abortion and the decline in the age at which 
induced abortions occur should be a cause for significant 
concern.

A document newly issued in 2022 by China Family 
Planning Association [37] pointed out that the repro-
ductive health service should be further promoted to 
focus on the prominent reproductive health problems 
among specific groups, including adolescents. Moreo-
ever, induced abortion interventions should be con-
ducted among single women. All sectors of society were 
enjoined to pay attention to adolescent reproductive 
health issues, promote sexual education and reproductive 
health services, and reduce unintended pregnancies and 
repeat induced abortions among adolescents.

Firstly, it is urgent to promote sexual education 
among adolescents. There is strong inernational evi-
dence that comprehensive sex education programs lead 
to safer sexual behaviors [38, 39], and that sex educa-
tion can reduce unwanted pregnancies and associated 
abortions, as well as protect young people from sex-
ually-transmitted infections [18, 40]. Schools should 
provide sexual and reproductive health knowledge, 
while parents, society, and related medical institutions 
should take it as an obligation to educate adolescents 
on reproductive health and contraceptive knowledge, 
as well as raise their awareness on contraception. China 
needs to develop and widely disseminate online sex 
education with practical, age-appropriate content [39]. 
Schools and kindergartens should also provide age-
appropriate sex education for minors.

Secondly, accessible reproductive services should be 
strengthened. Attention should be paid to the reproduc-
tive health and contraceptive needs of adolescents under 
the age of 20, especially those at high risk of unintended 

pregnancies and induced abortion. These can include 
suitable, affordable, and accessible services involving reg-
ular consultations for reproductive health and contracep-
tion. Moreover, measures should be taken to narrow the 
gap between urban and rural adolescents, and Han and 
ethnic-minority adolescents.

There are still several limitations to this study. First, the 
induced abortions that were experienced at the age of 
15–19 may be underreported due to recall bias, especially 
among women in early birth cohorts [35, 41]. In addition, 
there exists underreporting due to the sensitive nature 
of questions on adolescent induced abortions. Young 
women may feel ashamed to report their experiences 
of pregnancy and abortion during adolescence. Second, 
education level was only measured at the time of the sur-
vey instead of with a time-varying variable. We assume 
that education levels are unlikely to change significantly 
due to most people finishing their school before marriage 
and childbearing [17]. However, some young women are 
also likely to pursue further education after having an 
induced abortion before the age of 20. Therefore, there 
may be a measurement error in education level at the 
time of induced abortion. Finally, the results and conclu-
sions in this study may not be generalizable to other cul-
tural settings since the data were based on the Chinese 
context.

Conclusion
The prevalence of women who have experienced induced 
abortion at the age of 15–19 is increasing and the age at 
which women experienced induced abortion is declin-
ing, which should arouse concern. There are significant 
differences in induced abortions among adolescent girls 
with different characteristics. Adolescent girls who are 
in later birth cohort, who live in rural areas, who are less 
educated, or are from ethnic minorities, are more likely 
to undergo induced abortions. More appropriate educa-
tional efforts and interventions are in dire need to reduce 
the incidence of adolescent induced abortions.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12905- 023- 02754-w.

Additional file 1. 

Acknowledgments
Not applicable.

Authors’ contributions
QJ conceived the study; TW analyzed the data and finished the draft; LS 
contributed to the critical revision of the paper. All authors read and approved 
the final manuscript.

https://doi.org/10.1186/s12905-023-02754-w
https://doi.org/10.1186/s12905-023-02754-w


Page 12 of 13Wang et al. BMC Women’s Health          (2023) 23:597 

Funding
This study was funded by National Social Science Fund of China: Research on 
the levels and patterns of marriage and fertility in China: Trends, demographic 
explanations, and developmental consequences (23CRK017).

Availability of data and materials
All tabulated data relevant to this study are included in the article.

Declarations

Ethics approval and consent to participate
This study was based on a secondary analysis of an existing dataset which 
were conducted by the former National Health and Family Planning Commis-
sion (NHFPC) of China in 2017. We used only tabulated data from the survey 
without any individual information, and human subject protection is not an 
issue here. All methods of the survey were carried out in accordance with rel-
evant guidelines and were approved by the IRB of the former NHFPC of China, 
a state organization. Informed consent was obtained from all participants (or 
their parent or legal guardian in the case of all minor participants) before the 
questionnaire was administered.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 17 June 2023   Accepted: 1 November 2023

References
 1. Renner R, de Guzman A, Brahmi D. Abortion care for adolescent and 

young women. Int J Gynecol Obstet. 2014;126(1):1–7.
 2. Coles MS, Lau M, Akers AY. If you do not ask, they will not tell: evaluat-

ing pregnancy risk in young women in pediatric hospitals. J Adolesc 
Health. 2016;58(3):251–2.

 3. Olukoya AA, Kaya A, Ferguson BJ, Abouzahr C. Unsafe abortion in 
adolescents. Int J Gynaecol Obstet. 2001;75(2):137–47.

 4. Zhang X, Kennedy E, Temmerman M, Li Y, Zhang W, Luchters S. High 
rates of abortion and low levels of contraceptive use among adoles-
cent female sex workers in Kunming, China: a cross-sectional analysis. 
Eur J Contracept Reprod Health Care. 2014;19(5):368–78.

 5. Espinoza C, Samandari G, Andersen K. Abortion knowledge, attitudes 
and experiences among adolescent girls: a review of the literature. Sex 
Reprod Health Matters. 2020;28(1):1744225.

 6. Sedgh G, Finer LB, Bankole A, Eilers MA, Singh S. Adolescent pregnancy, 
birth, and abortion rates across countries: levels and recent trends. J 
Adolescent Health. 2015;56(2):223–30.

 7. Harden A, Brunton G, Fletcher A, Oakley A. Teenage pregnancy and 
social disadvantage: systematic review integrating controlled trials and 
qualitative studies. BMJ. 2009;339:b4254.

 8. Rosenberg M, Pettifor A, Miller WC, Thirumurthy H, Emch M, Afolabi SA, 
et al. Relationship between school dropout and teen pregnancy among 
rural south African young women. Int J Epidemiol. 2015;44(3):928–36.

 9. Berhan Y, Berhan A. A meta-analysis of socio-demographic factors 
for perinatal mortality in developing countries: a subgroup analysis 
of the national surveys and small scale studies. Ethiop J Health Sci. 
2014;24(Suppl):41–54.

 10. World Health Organization. Family planning evidence brief: Reducing 
early and unintended pregnancies among adolescents. WHO; 2017. 
https:// apps. who. int/ iris/ handle/ 10665/ 255862. Accessed on 15 October 
2022.

 11. Baba S, Tsujita S, Morimoto K. The analysis of trends in induced abortion 
in Japan-an increasing consequence among adolescents. Environ Health 
Prev Med. 2005;10(1):9–15.

 12. Li Y, Jiao N, Jiang H, Tan H, Qian X. The status and needs of sexual and 
reproductive health among adolescents in China. Matern Child Health 
Care China. 2015;30(13):2122–5. (In Chinese)

 13. Liu J, Wu S, Xu J, Temmerman M, Zhang WH. Repeat abortion in 
Chinese adolescents: a cross-sectional study in 30 provinces. Lancet. 
2017;390(4):S17.

 14. Luo D, Yan X, Xu R, Zhang J, Shi X, Ma J, et al. Chinese trends in adolescent 
marriage and fertility between 1990 and 2015: a systematic synthe-
sis of national and subnational population data. Lancet Glob Health. 
2020;8(7):e954–64.

 15. Qiao J, Wang Y, Li X, Jiang F, Zhang Y, Ma J, et al. A lancet commission on 
70 years of women’s reproductive, maternal, newborn, child, and adoles-
cent health in China. Lancet. 2021;397(10293):2497–536.

 16. Ding R, Guo C, Song X, Zheng X. Male knowledge, attitude and practice 
and partner pregnancy among Chinese unmarried youth. PLoS One. 
2019;14(3):e214452.

 17. Wang T, Jiang Q. Recent trend and correlates of induced abortion in 
China: evidence from the 2017 China fertility survey. BMC Womens 
Health. 2022;22(1):469.

 18. Fang J, Tang S, Tan X, Tolhurst R. Achieving SDG related sexual and repro-
ductive health targets in China: what are appropriate indicators and how 
we interpret them? Reprod Health. 2020;17:84.

 19. Zheng X, Chen G. Survey of youth access to reproductive health in China 
(in Chinese). Popul Dev. 2010;16(03):2–16.

 20. Yu X, Guo S, Sun Y. Sexual behaviours and associated risks in Chinese 
young people: a meta-analysis. Sex Health. 2013;10(5):424.

 21. Song Y, Ma J, Wang H, Wang Z, Hu P, Zhang B, et al. Trends of age at 
menarche and association with body mass index in Chinese school-aged 
girls, 1985-2010. J Pediatr. 2014;165(6):1172–7.

 22. Zhao F, Tiggelaar SM, Hu S, Xu L, Hong Y, Niyazi M, et al. A multi-center 
survey of age of sexual debut and sexual behavior in Chinese women: 
suggestions for optimal age of human papillomavirus vaccination in 
China. Cancer Epidemiol. 2012;36(4):384–90.

 23. Liu J, Wu S, Xu J, Temmerman M, Zhang W. Is repeat abortion a public 
health problem among Chinese adolescents? A cross-sectional survey in 
30 provinces. Int J Env Res Pub He. 2019;16(5):794.

 24. Wang H, Long L, Cai H, Wu Y, Xu J, Shu C, et al. Contraception and 
unintended pregnancy among unmarried female university students: a 
cross-sectional study from China. PLoS One. 2015;10(6):e0130212.

 25. Chen M, Liao Y, Liu J, Fang W, Hong N, Ye X, et al. Comparison of sexual 
knowledge, attitude, and behavior between female Chinese college 
students from urban areas and rural areas: a hidden challenge for HIV/
AIDS control in China. Biomed Res Int. 2016;2016:8175921.

 26. Darroch JE, Woog V, Bankole A, Ashford LS. Adding it up: costs and bene-
fits of meeting contraceptive needs of adolescents. New York: Guttmacher 
Institute; 2016. https:// www. guttm acher. org/ sites/ defau lt/ files/ report_ 
pdf/ adding- it- up- adole scents- report. pdf. Accessed on 15 October 2022

 27. Lin L, Wu S, Chen X, Li M, Pullum T. Induced abortion among unmarried 
women in Sichuan province. China Contracep. 1995;51(1):59–63.

 28. Fan S, Qian Y, Koski A. Child marriage in mainland China. Stud Family 
Plann. 2022;53(1):23–42.

 29. Jing F. Health sector reform and reproductive health services in poor rural 
China. Health Policy Plan. 2004;19(Suppl 1):i40–9.

 30. Wang L, Cui Y, Zhang L, Wang C, Jiang Y, Shi W. Influence of gender equity 
awareness on women’s reproductive healthcare in rural areas of Midwest 
China. Int J Gynaecol Obstet. 2013;123(2):155–9.

 31. Guo C, Ding R, Wen X, Zheng X. Male experience and sociodemo-
graphic characteristics of premarital pregnancy: based on a nationwide 
population-based survey among urban and rural Chinese youths. Am J 
Mens Health. 2019;13(1):1557988319831900.

 32. Fang Y, Zheng Y, Jin Y, Yu C, Zuo X, Lian Q, et al. Sexual-related knowledge, 
school and family sexuality education and its association with experience 
of sexual intercourse among vocational secondary school students in 
China. Children (Basel). 2022;9(8):1206.

 33. Zhang L, Li X, Shah IH, Baldwin W, Stanton B. Parent–adolescent 
sex communication in China. Eur J Contracept Reprod Health Care. 
2007;12(2):138–47.

 34. He H, Blum RW. Prevalence of unintended pregnancy and its associated 
factors among sexually active never-married youth in Shanghai. J Paedi-
atr Child Health. 2013;49(11):912–8.

https://apps.who.int/iris/handle/10665/255862
https://www.guttmacher.org/sites/default/files/report_pdf/adding-it-up-adolescents-report.pdf
https://www.guttmacher.org/sites/default/files/report_pdf/adding-it-up-adolescents-report.pdf


Page 13 of 13Wang et al. BMC Women’s Health          (2023) 23:597  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 35. Qian Y, Jin Y. Premarital pregnancy in China: cohort trends and educa-
tional gradients. Stud Family Plann. 2020;51(3):273–91.

 36. Che Y, Dusabe-Richards E, Wu S, Jiang Y, Dong X, et al. A qualitative explo-
ration of perceptions and experiences of contraceptive use, abortion and 
post-abortion family planning services (PAFP) in three provinces in China. 
BMC Womens Health. 2017;17(1):113.

 37. China Family Planning Association. The main works of the China Family 
Planning Association in 2022 (In Chinese). 2022. https:// www. china fpa. 
org. cn/ tzgg/ 202201/ t2022 0128_ 45623. html Accessed on March 20, 2022.

 38. Grunseit A, Kippax S, Aggleton P, Baldo M, Slutkin G. Sexuality education 
and young people’s sexual behavior: a review of studies. J Adolesc Res. 
1997;12(4):421–53.

 39. Lyu J, Shen X, Hesketh T. Sexual knowledge, attitudes and behaviours 
among undergraduate students in China-implications for sex education. 
Int J Environ Res Public Health. 2020;17(18):6716.

 40. Herat J, Plesons M, Castle C, Babb J, Chandra-Mouli V. The revised 
international technical guidance on sexuality education - powerful 
tool at an important crossroads for sexuality education. Reprod Health. 
2018;15(1):185.

 41. Zheng X, Pang L, Tellier S, Tan L, Zhang L, Hu Y, et al. The changing 
patterns of abortion among married women in China, 1984-2005. Eur J 
Obstet Gyn R B. 2013;166(1):70–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.chinafpa.org.cn/tzgg/202201/t20220128_45623.html
https://www.chinafpa.org.cn/tzgg/202201/t20220128_45623.html

	Induced abortions among Chinese adolescent girls
	Abstract 
	Background 
	Study design 
	Results 
	Conclusions 

	Introduction
	Methods
	Data

	Statistical analysis
	Period indicators
	Cohort indicators
	Results
	Statistical analysis
	Overall trend of induced abortions at the age of 15–19
	Adolescent unintended pregnancy and induced abortion
	Cumulative proportion of adolescent induced abortions by cohort
	Age-specific cumulative proportion of first-induced abortion in a cohort
	Age-specific cumulative proportion of repeat induced abortions by cohort

	Cumulative number of adolescent induced abortions by cohort

	Discussion
	Conclusion
	Anchor 23
	Acknowledgments
	References


