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Objective: The differences in sexual knowledge, attitudes, behaviors, seeking behaviors

for sex-related knowledge, and sexual and reproductive health (SRH) outcomes among

only-child students and students with siblings in China, was examined for sex- and

region- specific effects.

Research Design and Methods: Data on 49,569 students from the 2019 National

College Student Survey on Sexual and Reproductive Health, conducted across 31

provinces in mainland China was utilized. Multivariable regression and stratified analyses

were employed to analyze the differences in sexual and reproductive health between

only-child students and students with siblings.

Results: Only-child students reported higher sexual knowledge, more liberal sexual

attitudes, and fewer adverse SRH outcomes compared to those with siblings. Results

were found to be influenced by sex and hometown region after controlling for socio-

economic factors, parent-child relationship, and sexuality education.

Conclusions: Female students with siblings who resided in rural regions weremore likely

to have poorer SRH compared to male only-child students who resided in urban regions.

Comprehensive sexual education for students should aim to better include females and

students from rural areas both offline and online, and public healthcare should offer

subsidized consultations and contraceptives.

Keywords: only-child students, students with siblings, sexual and reproductive health, sexual attitudes, sexually

transmitted infections (STI)
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INTRODUCTION

The rapid development of China over the past 40 years resulted in
economic growth and increased globalization (1). Advancements
in areas such as technology and communication provided an
abundance of resources for students to mature more rapidly
physically and psychosocially, resulting in earlier sexual maturity
(2, 3). Furthermore, globalization increased the influence of
Western populations in China, where sexual experiences in
unmarried students are high (4), creating more liberal attitudes
toward sex in Chinese students (5). Vuong and Napier (6)
proposes that this is due to the “mindsponge” mechanism,
where the minds of individuals may be reshaped after exposure
to different cultures, leading to substantial cultural changes
nationally (6). Sexual and reproductive health (SRH) issues
are therefore further exacerbated (7), resulting in higher rates
of unplanned pregnancies, abortions, and sexually transmitted
infections (8). However, given the conservative nature of the
Chinese population, SRH education remains deficient and
although modest efforts have been made, a large majority of
students in China particularly in rural regions, have not had
formal SRH education or access to SRH services.

Sexual attitudes and behaviors in the Chinese population
are also largely affected by the one-child policy, the rural-
urban divide, and traditional beliefs. During the one-child
policy implemented between 1979 to 2015 in China, most
Chinese families were limited to one child each to reduce
China’s population growth that was straining available resources.
To promote the policy, only-child families were granted
concessions such as easier school enrollment, better employment
opportunities, and better healthcare benefits (9). However, as a
result of the policy and China’s patrilineal family systems, son
preference governed much of reproductive behavior in China,
resulting in a male-biased sex ratio (10). A significant change,
called the 1.5-child policy, was later made in 1984 to the one-
child policy; under the 1.5-child policy, couples residing in
rural regions were allowed to have a second child if their first
was a female (11). By the end of 2015, the year that the one-
child policy was abolished, there was an estimated 225 million
only-child children in China (12). Studies have shown that
these children tend to be given more attention and care from
parents (13), have better educational opportunities and higher
school achievements than children with siblings (14), suggesting
healthier development.

In addition, despite the modernization of China, China
continues to utilize a dual economy, resulting in significant
gaps in income, infrastructure, and government services between
urban and rural areas (15). Due to the economic disparity
between rural and urban areas, more than 168 million rural
residents have migrated internally to cities, resulting in more
than one-third of all rural children having had been left
behind by either or both parents (16). Left behind children
reportedly have more health deficits and are at greater risk
of unhealthy development (16) and as such, may have poorer
SRH. Furthermore, traditional beliefs such as Confucianism,
ingrained into the Chinese culture, instills the concept of
male superiority over females. As such, sexual attitudes and

behaviors such as pre-marital sexual activities are more tolerated
in males than in females (17). The physical differences
between males and females also influence sexual attitudes and
behaviors (18).

Whilst Yan et al. (19) and Li et al. (20) have investigated
attitudes toward premarital sex and sexual knowledge, attitudes,
and practices among only-child students and students with
siblings, these studies were not conducted nationally. Given that
residence in rural or urban regions and sex of the child may affect
only-child status as well as sexual knowledge, attitudes, behaviors,
and SRH outcomes, this study aims to investigate the differences
in sexual knowledge, attitudes, behaviors, and SRH outcomes
between only-child students and students with siblings in China
stratified by region and sex. As students are more likely to seek
information online, our findings may provide policy makers with
evidence-based findings to guide the design of internet-based
learning materials, particularly for female students and students
from rural areas.

MATERIALS AND METHODS

Study Design and Participants
Data from the 2019 National College Student Survey on Sexual
and Reproductive Health conducted by the China Family
Planning Association (CFPA) and collected by the China Youth
Network (CYN) was utilized for this study. The CYN is the
largest youth volunteer organization in China that provides
SRH education. A total of 241 institutions of higher education
including key universities, ordinary universities, and colleges
were selected from all 31 provincial-level administrative regions
in China, after balancing for the type of university and vocational
college. Although there are more recent survey data, the 2019
survey data was utilized as it was the most recent survey
round that contains measures on only-child students. The
methods of survey instrument development and study design
were previously described in detail elsewhere (21).

Utilizing convenience sampling, the internet-based self-
administered questionnaire was distributed to students through
contact points from selected universities and vocational colleges.
A total of 55,757 responses from 1,764 universities and
vocational colleges were collected. Data collected included
sociodemographic, attitudes toward sexual behaviors, knowledge
of SRH, sexual history, and SRH outcomes. Respondents were
included in final analyses if they (1) provided informed consent,
(2) answered all questions and passed the consistency checks and
logic verification, and (3) were aged between 17 and 24. A total of
49,569 participants were included in our final analysis. This study
was reviewed and approved by the Institutional Review Board of
Tsinghua University (IRB No. 20190083).

Exposure
The main exposure of interest was whether the participant was
an only-child or if they had siblings. The question “How many
children are there in your home (including yourself)?” was used.
Participants who answered “one” were considered to be an only-
child and were coded as “1,” while those who reported more than
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one child in family were considered to have siblings and were
coded as “0.”

Outcomes
The outcomes of interest are sex-related knowledge, attitudes,
behaviors, and SRH outcomes. Sex-related knowledge was
measured using 9 questions on contraceptive use, acquired
immune deficiency syndrome (AIDS), abortion/pregnancy, and
sexually transmitted diseases (STI). Response options were “yes,”
“no,” and “do not know.” Each positive answer was coded as “1,”
while the negative answer or “do not know” were coded as “0.”
Sex-related knowledge scores ranged from 0 to 9, with increasing
scores indicating higher sex-related knowledge.

Attitudes toward sexual behaviors were measured using 5
questions on premarital sexual intercourse, having had sexual
intercourse during university, one-night stand, and multiple
sexual partners, and guilt of being sexually active. Response
options were “strongly disagree,” “disagree,” “unsure,” “agree,” or
“strongly agree.” Responses “agree” and “strongly agree” were
classified as positive attitudes, coded as “1,” while “unsure,”
“disagree,” and “strongly disagree” were classified as negative
attitudes, coded as “0.”

Sexual seeking behaviors were measured using 3 questions:
“Have you ever read erotic magazines or books?”, “Have you ever
searched for pornographic information online?”, and “Have you
ever searched for sexual knowledge online?”. Response options
were “yes,” coded as “1” or “no,” coded as “0.” Sexual seeking
behaviors scores ranged from 0 to 3, with increasing scores
indicating higher sexual seeking behaviors.

Sexual behaviors, including risky sexual behaviors, were
measured using 5 questions: “Have you ever practiced
masturbation?”, “Have you ever had sexual intercourse
(anal or vaginal sex)?”, “Have you ever had casual sexual
intercourse (including hook-up experience, one-night stand, and
prostitution)?”, “Have you ever had multiple sexual partners at
the same time?” and “Did you use any contraceptives during your
first sexual intercourse?”. Response options were “yes,” coded as
“1” or “no,” coded as “0.” The frequency of contraception use
during sexual intercourse was also measured. Response options
were “never,” “seldom,” “almost half of the times,” “mostly,”
and “each time.” Responses were re-categorized into use of
condoms in most sexual intercourse (“almost half of the times,”
“mostly,” and “each time”) or no use of condoms in most sexual
intercourse (“seldom” and “never”).

Adverse sex-related outcomes were measured using 3
questions on unintended pregnancy, induced abortion, and a STI
diagnosis. Response options were “never,” “ever, in the past one
year” and “ever, more than one year ago.” Response “never” was
classified as no and coded as “0,” while the other options were
classified as “yes” and coded as “1.” Adverse sex-related outcomes
scores ranged from 0 to 3, with increasing scores indicating
higher adverse sex-related outcomes.

Other Covariates
Data on age, sex, ethnicity, hometown region, school type,
average monthly expenditure, sexuality education at school,
self-rated parent-child relationship, parents’ highest educational

qualifications, and parent-child discussion relevant to sexual
behaviors/contraception, and tobacco and alcohol use were also
collected. These factors have been demonstrated by published
literature to have impact on SRH outcomes or to contribute to
the difference between the only-child students and students with
siblings (22–24).

Age and self-rated parent-child relationship were analyzed as
continuous variables; self-rated parent-child relationship scores
ranged from 0 to 10 with higher scores indicating better
relationships. The remaining variables were coded as categorical
variables. Ethnicity was categorized into Han and ethnic
minorities. Hometown region, defined as the place of residence
before attending university or vocational college, was categorized
into “urban” and “rural.” The average monthly expenditure
was categorized into 0-999 RMB, 1,000-1,999 RMB and ≥2,000
RMB. School type was categorized into “college” or “university.”
Highest parental educational attainment was categorized into
“primary and below,” “middle school,” “high school,” and
“college and above.” Sexuality education at school, parent-
child discussion relevant to sexual behaviors/contraception, and
tobacco and alcohol consumption were categorized into “ever”
and “never.”

Statistical Analysis
Continuous variables were described as mean ± standard
deviation (SD), and categorical variables were described as
proportion and percentage. Continuous variables were compared
using independent sample t-test and categorical variables were
compared using the chi-square test. Linear regressionwas utilized
to examine the association between only-child status with sex-
related knowledge. Logistic regression was utilized to examine
the association between only-child status with sexual attitudes,
sexual behaviors, and adverse SRH outcomes, stratified by sex
and hometown region. The models were adjusted for age, sex,
ethnicity, school type, average monthly expenditure, self-rated
parent-child relationship, sexuality education at school, parents’
highest educational qualifications, and tobacco and alcohol use.
All statistical analyses were conducted using STATA/SE version
15.1 (College Station, Texas 77845, USA).

RESULTS

Participants’ Characteristics
The characteristics of only-child students and students with
siblings are presented in Table 1. Only-child students were less
likely to be females (58.98 vs. 69.71%), of ethnic minority (6.86
vs. 10.93%), residing in rural areas (8.33 vs. 27.94%), have
an average monthly expenditure between 0 to 999 yuan (7.52
vs. 17.60%), have ever received sexuality education at school
(55.29 vs. 57.72%), and to report better self-rated father-child
relationship (7.12 vs. 7.34). However, only-child students were
more likely to be attending university (79.46 vs. 64.27%), have
parents with educational qualifications college and above (47.81
vs. 14.18%), have had parent-child discussions relevant to sexual
behaviors and contraception (37.12 vs. 24.49% and 33.31 vs.
18.85%, respectively), have smoked (15.28 vs. 12.32%) and have
consumed alcohol (46.39 vs. 34.5%).
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TABLE 1 | Socio-demographic characteristics of only-child students and students with siblings.

Total (N = 49,569) Students with siblings (n = 34,017) Only-child students (n = 15,552) p-value

n (%) n (%) n (%)

Age (years), Mean ± SD 19.79 ± 1.34 19.72 ± 1.29 19.95 ± 1.41 <0.0001

Sex <0.0001

Male 16,684 (33.66) 10,305 (30.29) 6,379 (41.02)

Female 32,885 (66.34) 23,712 (69.71) 9,173 (58.98)

Ethnicity <0.0001

Han 44,785 (90.35) 30,300 (89.07) 14,485 (93.14)

Others 4,784 (9.65) 3,717 (10.93) 1,067 (6.86)

Hometown region <0.0001

Rural 10,801 (21.79) 9,506 (27.94) 1,295 (8.33)

Urban/suburban 38,768 (78.21) 24,511 (72.06) 14,257 (91.67)

School type <0.0001

College 15,350 (30.97) 12,155 (35.73) 3,195 (20.54)

University 34,219 (69.03) 21,862 (64.27) 12,357 (79.46)

Average monthly expenditure (RMB) <0.0001

0–999 7,158 (14.44) 5,988 (17.60) 1,170 (7.52)

1,000–1,999 28,743 (57.99) 21,135 (62.13) 7,608 (48.92)

≥2,000 13,668 (27.57) 6,894 (20.27) 6,774 (43.56)

Ever received sexuality education at

school

28,333 (56.96) 19,634 (57.72) 8,599 (55.29) <0.0001

Self-rated parent-child relationship

(0–10), Mean ± SD

Fathers 7.27 ± 2.33 7.34 ± 2.30 7.12 ± 2.41 <0.0001

Mothers 7.88 ± 2.03 7.87 ± 2.04 7.90 ± 2.01 0.21

Parental highest educational

attainments

<0.0001

Primary school and below 6.033 (12.17) 5,421 (15.94) 612 (3.94)

Middle school 18,235 (36.79) 15,182 (44.63) 3,053 (19.63)

High school 13,043 (26.31) 8,592 (25.26) 4,451 (28.62)

College and above 12,258 (24.73) 4,822 (14.18) 7,436 (47.81)

Parent-child discussion relevant to

sexual behaviors

<0.0001

Never 35,465 (71.55) 25,686 (75.51) 9,779 (62.88)

Ever 14,104 (28.45) 8,331 (24.49) 5,773 (37.12)

Parent-child discussion relevant to

contraception

<0.0001

Never 37,976 (76.61) 27,604 (81.15) 10,372 (66.69)

Ever 11,593 (23.39) 6,413 (18.85) 5,180 (33.31)

Tobacco consumption <0.0001

Ever 6,568 (13.25) 4,191 (12.32) 2,377 (15.28)

Never 43,001(86.75) 19,826 (87.68) 13,175 (84.72)

Alcohol consumption <0.0001

Ever 18,979 (38.29) 11,765 (34.59) 7,214 (46.39)

Never 30,590 (61.71) 22,252 (65.41) 8,338 (53.61)

Sex-Related Knowledge, Attitudes,
Behaviors and SRH Outcomes Among
Only-Child Students and Students With
Siblings
Sex-related knowledge, attitudes, and behaviors of only-
child students and students with siblings are presented in
Table 2. Only-child students had on average, higher sex-related

knowledge scores (4.55 ± 2.27 vs. 3.62 ± 2.27), were more
agreeable to premarital sexual intercourse (40.26 vs. 22.70%),
sexual intercourse during university (57.29 vs. 35.51%), one-
night stands (11.34 vs. 7.30%), having multiple sexual partners
(14.44 vs. 5.61%), and were less likely to feel guilty about being
sexually active (13.13 vs. 15.94%).

Furthermore, only-child students reported higher sexual
seeking behaviors such as reading erotic magazines or
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TABLE 2 | Sex-related knowledge, attitudes behaviors and SRH outcomes between only-child students and students with siblings.

Total, n (%) Students with siblings, n (%) Only-child students, n (%) χ2 p-value

Sex-related knowledge, mean (SD) 3.91 (2.31) 3.62 (2.27) 4.55 (2.27) - <0.0001

Sexual attitude

Agree with premarital sexual intercourse 13,985 (28.21) 7,723 (22.70) 6,262 (40.26) 1,625.20 <0.0001

Agree with sexual intercourse during university 20,989 (42.34) 12,080 (35.51) 8,909 (57.29) 2,072.50 <0.0001

Agree with one night stands 4,246 (8.57) 2,483 (7.30) 1,763 (11.34) 222.07 <0.0001

Agree with multiple sexual partners 4,152 (8.38) 1,907 (5.61) 2,245 (14.44) 1,084.10 <0.0001

Felt guilty of being sexually active 7,466 (15.06) 5,424 (15.94) 2,042 (13.13) 66.10 <0.0001

Seeking behaviors for sex-related information

Ever read erotic magazines or books 16,969 (34.23) 10,563 (31.05) 6,406 (41.19) 487.29 <0.0001

Ever searched for pornographic information online 27,194 (54.86) 16,166 (47.52) 11,028 (70.91) 2,357.30 <0.0001

Ever searched for sexual knowledge online 29,524 (59.56) 18,151 (53.36) 11,373 (73.13) 1,731.90 <0.0001

Sexual behaviors

Practiced masturbation 26,267 (52.99) 15,548 (45.71) 10,719 (68.92) 2,309.40 <0.0001

Ever had sexual intercourse (anal or vaginal) 10,606 (21.40) 6,075 (17.86) 4,531 (29.13) 806.83 <0.0001

Ever had casual sexual intercoursea 1,771 (16.70) 881 (14.50) 1,771 (16.70) 49.30 <0.0001

No condom use during first sexual intercoursea 1,639 (15.45) 1,064 (17.51) 575 (12.69) 46.23 <0.0001

No condom use during most sexual intercoursea 1,525 (14.38) 1,004 (16.53) 521 (11.50) 53.30 <0.0001

Have had multiple sexual partnersa 4,466 (42.11) 2,497 (41.10) 969 (43.46) 5.90 0.015

Adverse reproductive health outcomes

Ever had unintended pregnancya 419 (3.95) 284 (4.67) 135 (2.98) 19.66 <0.0001

Ever had induced abortiona 378 (3.56) 252 (4.15) 126 (2.78) 14.12 <0.0001

Ever been diagnosed sexual transmitted infections 524 (1.06) 341 (1.00) 183 (1.18) 3.10 0.08

aExcludes students who have never had sexual intercourse (included =10,606). The details are showed in Supplementary Table S1.

books (41.19 vs. 31.05%), and searching for pornographic
information and sexual knowledge online (70.91 vs.
47.52% and 73.13 vs. 53.36% respectively). Only-child
students also reported higher sexual behaviors, such as
masturbation (68.92 vs. 45.71%), sexual intercourse (anal
or vaginal sex) (29.13 vs. 17.86%), casual sexual intercourse
(16.70 vs. 14.50%), and having multiple sexual partners
(43.46 vs. 41.10%). However, only-child students reported
lower risky sexual behaviors such as no condom use
during first sexual intercourse (12.69 vs. 17.51%) and
no condom use in most sexual intercourse (11.50 vs.
16.53%). As for adverse reproductive health outcomes,
only-child students were significantly less likely to have
had unintended pregnancies (2.98 vs. 4.67%) and abortions (2.78
vs. 4.15%).

Associations Between Only-Child Students
With Sex-Related Knowledge, Attitudes,
Behaviors and SRH Outcomes, Stratified
by Hometown Region and Sex
The associations between only-child status with sex-
related knowledge, attitude, and behaviors, stratified by
hometown region and sex, are presented in Table 3.
Only-child students have on average, higher sex-related
knowledge scores regardless of their hometown region
(rural: beta 0.14, 95% CI 0.01–0.27; urban: beta 0.37, 95%
CI 0.32–0.42) or sex (males: beta 0.24, 95% CI 0.17–0.31;

females: beta 0.43, 95% CI 0.37–0.48), compared to students
with siblings.

Only-child students were more likely to agree with premarital
sexual intercourse, if their hometown region was in an urban area
(OR 1.34, 95% 1.27–1.41), and regardless of sex (males: OR 1.14,
95% CI 1.06–1.22; females: OR 1.47, 95% CI 1.38–1.57); sexual
intercourse during university, if their hometown region was in
an urban area (OR 1.39, 95% CI 1.32–1.46), and regardless of
sex (males: OR 1.17, 95% CI 1.09–1.26; females: OR 1.50, 95% CI
1.40–1.58); one-night stand, if their hometown region was in an
urban area (OR 1.17, 95% CI 1.08–1.27) and if they were female
(OR 1.35, 95%CI 1.22–1.50); andmultiple sexual partners, if their
hometown region was in an urban area (OR 1.51, 95% CI 1.40 to
1.64), and regardless of sex (males: OR 1.24, 95% CI 1.11–1.38;
females: OR 1.69, 95% CI 1.53–1.86).

However, only-child students were less likely to feel guilty for
being sexually active, if their hometown region was in an urban
area (OR 0.85, 95% 0.80–0.91), and regardless of sex (males: OR
0.90, 95% CI 0.82–0.99; females: OR 0.81, 95% CI 0.74–0.88).

Only-child students who were females and whose hometown
region was in an urban area were more likely to have ever read
erotic magazines or books (female: OR 1.27, 95% CI 1.20–1.35;
urban: OR 1.16, 95% CI 1.10–1.21), and have ever search for
pornographic information (female: OR 1.70, 95% CI 1.61–1.81;
urban: OR 1.55, 95% CI 1.47–1.64) and sexual knowledge online
(female: OR 1.63, 95% CI 1.53–1.73; urban: OR 1.47, 95% CI
1.40–1.55). Only-child students whose hometown region was in
a rural area were more likely to have ever had casual sexual
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TABLE 3 | Associations between only-child status with sex-related knowledge, attitudes, behaviors and SRH outcomes stratified by region and sex†.

Hometown regiona Sexb

Variables Rural Urban/Suburban Male Female

Sex-related knowledged 0.14 (0.01–0.27)* 0.37 (0.32–0.42)*** 0.24 (0.17–0.31)*** 0.43 (0.37–0.48)***

Sexual attitudes

Agree with premarital sexual intercourse 1.15 (1.00–1.34) 1.34 (1.27–1.41)*** 1.14 (1.06–1.22)** 1.47 (1.38–1.57)***

Agree with sexual intercourse during university 1.09 (0.95–1.27) 1.39 (1.32–1.46)*** 1.17 (1.09–1.26)*** 1.50 (1.40–1.58)***

Agree with one night stand 1.19 (0.97–1.47) 1.17 (1.08–1.27)*** 1.03 (0.94–1.15) 1.35 (1.22–1.50)***

Agree with multiple sexual partners 1.13 (0.87–1.46) 1.51 (1.40–1.64)*** 1.24 (1.11–1.38)*** 1.69 (1.53–1.86)***

Felt guilty of being sexually active 0.93 (0.80–1.09) 0.85 (0.80–0.91)*** 0.90 (0.82–0.99)* 0.81 (0.74–0.88)***

Seeking behaviors for sex-related information

Ever read erotic magazines or books 1.01 (0.88–1.15) 1.16 (1.10–1.21)*** 0.97 (0.91–1.04) 1.27 (1.20–1.35)***

Ever searched for pornographic information online 1.20 (1.04–1.37)* 1.55 (1.47–1.64)*** 1.19 (1.10–1.29)*** 1.70 (1.61–1.81)***

Ever searched for sexual knowledge online 1.06 (0.94–1.21) 1.47 (1.40–1.55)*** 1.13 (1.05–1.22)** 1.63 (1.53–1.73)***

Risky sexual behaviors

Ever had casual sexual intercoursec 1.69 (1.12–2.56)** 1.05 (0.93–1.19) 1.02 (0.87–1.20) 1.16 (0.97–1.38)

No condom use during first sexual intercoursec 1.15 (0.78–1.68) 0.77 (0.67–0.87)*** 0.72 (0.60–0.85)*** 0.89 (0.74–1.06)

No condom use during most sexual intercoursec 1.13 (0.76–1.70) 0.76 (0.67–0.87)*** 0.69 (0.57–0.84)*** 0.87 (0.74–1.04)

Have had multiple sexual partnersc 1.13 (0.82–1.56) 0.96 (0.88–1.06) 0.90 (0.79–1.03) 1.05 (0.93–1.18)

Adverse sexual and reproductive health outcomes

Ever had unintended pregnancyc 0.70 (0.33–1.49) 0.76 (0.59–0.98)* 0.86 (0.59–1.25) 0.77 (0.54–1.10)

Ever had induced abortionc 0.62 (0.27–1.45) 0.83 (0.64–1.08) 0.77 (0.53–1.10) 0.74 (0.53–1.04)

Ever been diagnosed sexual transmitted infection 0.81 (0.44–1.46) 1.17 (0.93–1.48) 0.82 (0.59–1.14) 1.34 (1.01–1.76)*

†
Reference: students with siblings.

aAdjusted for age, sex, ethnicity, school type, average monthly expenditure, self-rated parent-child relationship, parents’ highest educational attainments, tobacco consumption,

alcohol consumption.
bAdjusted for age, hometown region, ethnicity, school type, average monthly expenditure, self-rated parent-child relationship, ever received sexuality education at school, parents’

highest educational attainments, tobacco consumption, alcohol consumption.
cExcludes students who have never had sexual intercourse (included = 10,606). The details are showed in Supplementary Table S1.
dUse linear regression reporting coefficient.
*p < 0.05, **p < 0.01, ***p < 0.001.

intercourse (OR 1.69, 95% CI 1.12–2.56), and those in urban
area were less likely to have no condom use during first sexual
intercourse (OR 0.77, 95% CI 0.67–0.87) and no condom use
during most sexual intercourse (OR 0.76, 95% CI 0.67–0.87)
compared to students with siblings, especially if they were males.
Only-child students whose hometown region is in an urban area
were at lower odds of having ever had an unintended pregnancy
(OR 0.76, 95% CI 0.59–0.98), while female only-child students
were more likely to ever have been diagnosed with STI (OR 1.34,
95% CI 1.01–1.76).

DISCUSSION

In this cohort of students, we found several main findings.
Compared to students with siblings, only-child students have
higher sexual knowledge, more liberal sexual attitudes, were
more likely to seek sexual information, and have higher sexual
behaviors but fewer adverse SRH outcomes. The results were
influenced by sex and hometown region.

Our study found that only-child students have higher sexual-
related knowledge scores compared to students with siblings. A
possible reason is that because cultural norms in China inhibits
discussion of sexual matters, especially for adolescents and

unmarried youth, numerous Chinese students receive limited
information on sex (25). Given that parents of only-child
students aremore likely to bemore financially well-off, only-child
students may have greater access to technology and the Internet
(26), which provides them with additional sources of access to
sexual knowledge (27). A study suggested that higher sexual
knowledge is also associated with more liberal attitudes toward
one-night stands and premarital sex (28). This is a possible
explanation as to why only-child students tend to have more
liberal sexual attitudes (29), be more sexually active, and have
greater number of sexual partners (30).

We also found that only-child students were more likely to
use condoms during sexual intercourse compared to students
with siblings. Given that in this cohort, only-child students
were more likely to have had parent-child discussion related to
contraceptive use compared to those with siblings, they may be
more aware of the need for contraceptive use during intercourse.
Furthermore, only-child students were found to be more likely to
actively search for sex-related information online (20). A survey
conducted in Malaysia reported that respondents who searched
for sex-related information online had greater intention to use
condoms during intercourse compared to those who did not (31).
A study conducted in Chinese college students also reported a
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positive relationship between exposure to porn and condom use
(32). Given that a higher proportion of only-child students in
this cohort of students, reported having had searched for sexual
information and pornographic materials online, this may explain
the greater use of condoms during sexual intercourse.

Compared to males, the differences between only-child
students and students with siblings in sexual knowledge and
attitudes were more significant in females. Females tend to have
better communication skills and may therefore obtain greater
sexual knowledge from friends and family (20). Previous research
has indicated that the sexual attitudes and behaviors of children
are associated with their mothers, as mothers were more likely
to discuss sex-related topics with daughters (12). Besides, as a
predominantly patriarchal society, and despite social revolutions
over the recent decades, son preference still exists in China
today. Therefore, male-biased parents withmultiple childrenmay
allocate more resources to sons than daughters (33). However,
in one-child families, females may be more similarly treated as
to males because they are an only-child (26, 34). Several studies
have supported this notion; only-child females reported better
educational opportunities compared to females with siblings
(35, 36).

Compared to females, the difference between only-child status
with condom use during sexual intercourse were more significant
in males. This is because in China, due to the concept of male
superiority, females hold less power when negotiating safe sex
(37). Studies have suggests that lack of control over sexual
behaviors is associated with a lower likelihood of condom use
among women aged 15–24 (38, 39). Furthermore, our findings
indicate that only-child students were more likely to have
parent-child discussion relevant to sexual behaviors and parent-
child discussion relevant to contraception than students with
siblings. This suggests that only-child students are more likely
to be aware of the importance of condom use during sexual
intercourse. Therefore, the difference in condom use during
sexual intercourse is more significant between male only-child
students and students with siblings.

Compared to rural areas, the difference between only-
child students and students with siblings in sexual knowledge,
attitudes, behaviors and SRH outcomes were more significant
in urban areas. Only-child students living in urban areas may
have better access to sexuality education as urban regions may
have better educational opportunities and facilities. Furthermore,
because the phenomenon of being left-behind is prevalent in
rural regions, students from rural regions may lack social
and economic support from parents (40). Studies have also
consistently reported rural-urban inequalities in access to
education due to the household registration (hukou) system in
China (41, 42), which excludes rural residents from access to
state-allocated resources (43). Therefore, students from rural
areas tend to have fewer education opportunities, regardless
of their only-child status. Given the low quality of sexuality
education in rural regions, only-child may not be able to obtain
good sexuality education, much less those with siblings. Urban
regions were also found to have better sexuality education
programs compared to sexuality education programs in rural
areas (20). Therefore, the difference in sexual knowledge,

attitudes, behaviors and SRH outcomes is smaller between only-
child students and students with siblings in rural areas.

Overall, our study has several strengths. First, our study has
a large sample size and given that our data was collected across
various areas in China, it is nationally representative and allows
for better generalizability of results. Second, our study reports
on the difference in sex-related knowledge, attitudes, behaviors
and SRH outcomes between only-child students and students
with siblings stratified for sex and region in China, with the
control of important covariates such as sexuality education from
both school and family. Lastly, compared to existing literature,
measures on only child status with seeking behaviors for sex-
related information were also collected and analyzed, providing
greater comprehensiveness.

Our study also has several limitations. First, causal inference
cannot be drawn as this was a cross-sectional study. Second,
there might be response bias as sex-related topics remains a
taboo topic in China. However, we utilized an internet-based
approach to minimize response bias. Third, as the study utilizes
self-reporting, there may be recall bias although logic correction
was employed to reduce the number of incorrect answers. Fourth,
we were unable to control for covariates such as sibling sex and
age composition, which were not collected in this survey.

Subsequent studies should investigate the relationship
between sibling sex, number of siblings, and age gaps between
siblings with sexual and reproductive health in students. It would
be beneficial also, to study the effects of only-child status and SRH
in later years, such as during adulthood given that the prevalence
of sexual behaviors and therefore, adverse reproductive health
outcomes, are relatively low in college students.

CONCLUSION

Only-child students demonstrated higher sexual knowledge,
more liberal sexual attitudes, and fewer risky sexual behaviors.
Female students and students who resided in rural areas were
more likely to demonstrate seeking behaviors for sex-related
information both offline and online. Comprehensive sexual
education for students should aim to better include females and
students from rural areas by ensuring that sexuality education is
accessible and available both offline and online. Public healthcare
may also provide sexual health clinics offering subsidized
consultations and contraceptives.
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