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Abstract
Background: In recent years, many studies have focused on adolescent’s sex-related issues in China. However,
there have been few studies of unmarried migrant females’ sexual knowledge, attitudes and behaviors, which is
important for sexual health education and promotion.
Methods: A sample of 5156 unmarried migrant female workers was selected from three manufacturing factories,
two located in Shenzhen and one in Guangzhou, China. Demographic data, sexual knowledge, attitudes and
behaviors were assessed by self-administered questionnaires. Multivariate logistic regression analysis was conducted
to examine the factors associated with premarital sexual intercourse.
Results: The average age of the unmarried female workers included in the sample was 20.2 years, and majority of
them showed a low level of sex-related knowledge. Females from the west of China demonstrated a significant
lower level of sex-related knowledge than those from the eastern or central provinces (p < 0.05). Approximately
13% of participants held a favorable attitude towards premarital sexual intercourse, and youths from the east/
central were more likely to have favorable attitudes compared with those from the west (p < 0.05). About 17.0% of
the unmarried female workers reported having engaged in premarital sexual intercourse, and females from the
east/central were more likely to have experienced premarital sexual intercourse than those from the west (p <
0.05). Multivariate analysis revealed that age, education, current residential type, dating, sexual knowledge, attitudes,
and pattern of communication were significantly associated with premarital sexual intercourse.
Conclusion: The unmarried migrant female workers lack sexual knowledge and a substantial proportion of them
are engaged in premarital sexual behaviors. Interventions aimed at improving their sexual knowledge and related
skills are needed.

Background
Health risk behaviors such as cigarette smoking, weaponcarrying, and unprotected sexual intercourse contribute
to the leading causes of morbidity, mortality, and social
problems among adolescents and youths [1]. Premarital
sex among adolescents and youths predispose them to
unwanted pregnancies, unsafe abortions, pregnancyrelated complications, and sexually transmitted infectious
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(STI) including HIV/AIDS. The United Nations estimated that about half of new HIV infectious worldwide
occur among young people aged 15~24 years [2]. In
China, more than 60% of all HIV infectious are among
youth [3]. A systematic review of surveys from five provinces in China showed over 54% of urban women interviewed prior to marriage had experienced sexual
intercourse, up to one third had been pregnant, and
almost all of these had an induced abortion [4].
Under the influence of mass media, rapid modernization, economic expansion, and exposure to new ideas,
sexual attitudes and norms have been changing among
adolescents and young people in developing countries,
including China. Emerging evidence from rural and
urban areas shows that premarital sex is no longer taboo

© 2011 Tang et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

Tang et al. BMC Public Health 2011, 11:917
http://www.biomedcentral.com/1471-2458/11/917

[5], and that there is an increase in premarital sexual
activity among adolescents and young people in China
[6,7]. A study conducted in 2001 reported that 43% of
boys and 25% of girls said yes to premarital sex, a significant increase from 34% and 13%, respectively, since 1995
[8]. The rapid economic development has brought about
increase in number of migrants who migrate to areas
with greater economic opportunities. In China, it is
reported that the total number of migrants had reached
0.15 million in 2005, and a large proportion of them were
unmarried [9].
Being away from home is associated with an increase
in risk behaviors in both developed and developing
countries [10,11]. Young migrant workers are more
likely to encounter problems as a result of broad
changes in lifestyle combined with socio-economic and
cultural shock, which may have an impact on their attitude towards marriage and sexual life [12]. For example,
Zhang et al reported that 12.6% of unmarried female
migrant workers had sex experiences and 29.9% of them
had at least one induced abortion [13]. The secular
trend in puberty led to the onset of menarche 2~3 years
earlier over the past century, which may contribute to
an earlier initiation sexual activity. A study conducted in
Taiwan found that the average age of the first sexual
experience for boys was 16.1 years old, which was earlier
than ten years ago [8].
Unmarried migrant youths are even more vulnerable to
having premarital sexual intercourse. Most of them lack
knowledge and skills to avoid risky behaviors, such as
unprotected sex, and are unable to access or are restricted
from receiving affordable and appropriate reproductive
health information and services [14,15]. Premarital sexual
activity is more likely to put the unmarried youth at risk of
unwanted pregnancy, unsafe abortion, sexually transmitted
infectious (STI) and HIV/AIDS [16].
The most powerful influences on human sexuality are
the social norms that govern its expression [17]. Morality,
taboos, laws, and religious beliefs are used by societies
worldwide to circumscribe and radically determine the
sexual behavior of their citizens. Furthermore, the regional
variation in sexual behavior underlines the powerful role
of environment factors in shaping behavior and its consequences for sexual health [16]. Migrants from the western
and east/central provinces of China are different in many
aspects, including social-economic status, culture and religious beliefs, all of which may bring different attitudes
towards sexual health. However, few studies have explored
the regional differences of sexual attitudes and behavior
among unmarried migrant female in the Chinese context.
The present study was designed to address three primary research questions: (a) what are the regional differences on sexual attitudes and the level of sex-related
knowledge among unmarried female migrant workers?
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(b) How prevalence is premarital sexual intercourse
among unmarried female migrant workers and the regional differences? (c) What are the factors that are associated with premarital sexual intercourse among
unmarried female migrant workers and the regional differences? This information is important for policy makers
and heath educators to develop effective and feasible
strategies targeting at promoting sexual health.

Methods
Study sites and participants

The study was carried out from July 2009 to December
2010 in Guangzhou and Shenzhen, two large cities in
Guangdong province located in the south of China, a
highly industrialized province. The local Central Diseases
Control Agency helped to locate three factories, two in
Shenzhen and one in Guangzhou which employed many
young migrants, and where the managers were willing to
cooperate with this study. All of these factories are Taiwanese owned and assemble electronic products (mobile
phones, computers, etc). There are about 20, 000 employees in each factory, 65% are female, they work 48 hours a
week and their monthly salary ranges from 1000 to 2000
RMB (Renminbi) which is approximately equivalent to
150 to 300 USD. To assure adequate proportions of female
workers across the regions (the east/central and the west
of China), sampling on each factory was purposive.
Because few female workers were from the west of China,
we endeavored to recruit female higher proportion from
the west. To be eligible for this study, female workers
needed to be unmarried and less than one year since leaving their home town. The research protocol, including the
questionnaires, was approved by the three factories and
the Ethics Committee of the Medical Association of
Tongji Medical College of Huazhong University of Science
and Technology. We obtained written informed consent
from each participant. Initially, a total sample of 5534
migrant female workers were obtained, however, 173 subjects who had left their home town more than 1 year previously and 205 subjects who were married were excluded.
The final study population consisted of 5156, 93.2% of
those initially recruited with a mean age of 20.2 years
(SD = 2.2).
The survey was completed in a private environment
(e.g., dining room of the factories). All the participants
were required not to identify themselves by writing their
names on the questionnaire and participants were
assured of the confidentiality of their responses. A
group of trained investigators provided explanations and
instructions for completing the survey, and were available to assist participants with problems in understanding the questionnaire. All the questionnaires were
reviewed by the investigators for completeness and
consistency.
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Measures

The questionnaire was initially designed in Chinese basing
on similar surveys that have been carried out in China
[18-20]. It collected information on participants’ age, education, home town (the east/central or the west), residential type, and period of time since they left their home,
dating status, communication on sex related matters, attitudes toward premarital sex and induced abortion and
premarital sexual activities. The questionnaire also contained items regarding sexual physiology, contraceptive
methods, and HIV/STI transmission, symptoms, and prevention knowledge. The questionnaire had both closed
and open-ended questions and the open-ended answers
were coded before analysis. The questionnaire was pretested among 75 female migrant workers to ensure content and language were appropriate for the study population. Additionally, test-retest reliability was examined.
Participants were surveyed at two time points, seven days
apart, with the participants using self-assigned identification numbers so surveys could be linked across time
points. A total of 71 pairs of completed questionnaires
were obtained. No significant difference over time in proportions reporting premarital sex (c2 = 0.05, p = 0.82), and
sexual attitude (c2 = 0.22, p = 0.64), and the knowledge
scores across the two time points were highly correlated
(r = 0.81, p < 0.01).
The primary variables of interest were sex-related
knowledge, attitude toward premarital sex induced abortion, and participants’ experiences of premarital sex and
pregnancy. Premarital sex was indicated by a dichotomous
variable: yes or no, and pregnancy involvement denoted
whether or not an unmarried migrant female worker had
conceived.
Thirty-six items on the questionnaire addressed knowledge of sexual physiology, contraceptive methods, and
HIV/STI transmission and prevention. All those questions
were coded as a dichotomous variable (false/true) with
score ranging from 0 to 1. Three composite scores were
created by adding the number of correct answers to 12
questions on sexual physiology, 10 questions on contraceptive methods, and 14 questions on HIV/STI transmission and prevention, and the total score ranged from 0 to
36, with higher scores reflecting increased sex-related
knowledge. The consistency as reflected by Cronbach’s
alpha coefficient of these thirty-six items in our study sample was 0.75.
Each subject was asked “how do you think about having sexual intercourse before marriage?” to measure their
attitudes towards premarital sex with five options: (1) it
is all right if both of the people are willing to; (2) it is ok
only if they have fallen in love; (3) it is a bad thing but I
can accept it; (4) I oppose it; (5) the people who have sexual intercourse should be punished by the law. For the
purposes of statistical analysis, responses were grouped
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into 3 categories: approve (option 1 and 2), neutral
(option 3), and disapprove (option 4 and 5).
The original question for attitude about premarital pregnancy was “how do you think about having a premarital
pregnancy?” Three options were included: (1) it is a bad
thing that I can not accept it; (2) it doesn’t matter; (3) I
am in favor of it. People who selected option 1 were classified as ‘disapprove’, option 2 as ‘neutral’, and option 3 as
‘approve’.
Communication with others on sexual related matters
was measured using the following five questions “(1)
have you ever talked about sexual related questions with
your parents?”, “(2) have you ever talked about sexual
related questions with your teacher?”, “(3) have you ever
talked about sexual related issues with your boyfriend?”,
and “(4) have you ever talked about sexual related questions with medical staffs?”. All of those questions were
indicated by a dichotomous variable: yes or no.
Statistical Analysis

Descriptive statistics (mean, standard deviation, and percentage) were calculated on the demographic characteristics of the sample. Chi-square test and Student t-test were
used to compare frequencies and continuous data, respectively. Additionally, binary logistic regression analyses
were performed to indentify factors associated with premarital sexual intercourse. Significance level was set at
0.05. Statistical analyses were conducted using Statistical
Package for Social Sciences software (SPSS for Windows
15.0, SPSS Inc., Chicago, IL).

Results
Sample characteristics

The general characteristics of the unmarried female
workers are summarized in Table 1. A total of 5156
female unmarried workers (4379 were from eastern/central provinces and 777 were from western provinces)
from the three factories were enrolled in this study.
There were no significant differences in mean age, education level, residential type or dating status between the
eastern/central and the western females (p >0.05).
Sex-related knowledge and attitudes towards premarital
sex and pregnancy

The scores of sex-related knowledge are in Table 2. In
general, the unmarried female workers had a low level of
sex-related knowledge. On average, the subjects obtained
a score of 16.65, with 7.2 for sexual physiology, 3.5 for
contraceptive methods, and 5.9 for HIV/STI transmission
and prevention. The participants with a higher educational level had a significantly higher level of sex-related
knowledge (p < 0.05). Subjects from the west of China,
had a lower level of knowledge than those from the east/
central of China in sexual physiology, contraceptive
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Table 1 Descriptive characteristics of the study population
Eastern/central areas
(n = 4379)

Western areas
(n = 777)

All
(n = 5156)

Age(Mean ± SD)#

20.20 ± 2.18

20.16 ± 2.25

20.19 ± 2.19

Nationality Han (vs. minority) (%)#
Education level#

96.10

96.40

96.2

Junior high or lower

56.32

54.41

56.10

Senior high

41.44

43.14

41.70

College or higher

2.24

2.45

2.20

Rental

10.53

11.11

10.62

Dormitory

89.47

88.89

89.38

42.09

41.37

42.02

Current residential type#

Dating#
p > 0.05

#

methods, and HIV/STI transmission and prevention (p <
0.001).
A majority (72.3%) of the all participants disapproved
of premarital sex, and only 13.1% of participants held a
favorable attitude towards premarital sex, 13.9% participants from the east/central compared to 9.3% participants from the west held favorable attitudes towards
premarital sex, and significance were found between
them (p = 0.001). There were 7.8% of the participants
who approve of an unmarried pregnancy, and 72.3% of
the participants who disapprove of an unmarried pregnancy. Subjects from the west of China were likely to
hold unfavorable attitudes towards pregnancy than those
from the east/central of China, and significant differences
were found (p = 0.000).
Premarital sexual intercourse and pregnancy rate

Overall 17.0% of the subjects reported having engaged in
premarital sexual intercourse, and 26.4% of those who
had experienced sexual intercourse reported becoming

pregnancy. Comparisons of premarital sexual intercourse and pregnancy rate between youths from the
west and the east/central of China are shown in Table
3. Significant differences were found in premarital sexual
intercourse (p = 0.031), but not in the pregnancy (p =
0.764).
Factors associated with premarital sexual intercourse

To examine factors associated with premarital sexual
intercourse in a multivariate context, binary logistic
regressions analysis was performed stratified by region,
with ‘self-reported premarital sexual intercourse’ as the
dependent variable. Factors included in the regression
were ‘sexual knowledge’ and ‘attitudes towards premarital
sex’, adjusting for ‘communication with others on sexual
related matters’ and ‘demographic characteristics’. The
results are shown in Table 4. Among the participants,
age, education level, current residential type, dating, sexual-related knowledge, and attitude towards premarital
sex were significantly associated with premarital sex.

Table 2 Comparison of sex-related knowledge and attitudes towards premarital sex and pregnancy among unmarried
female workers from the Eastern/Central and the Western of China
Eastern/central
(N = 4379)

Western
(N = 777)

t/c2

p

Sex-related knowledge (Mean, SD)
Sexual physiology

7.34 ± 1.78

6.45 ± 1.68

13.33

0.000

Contraception methods

3.65 ± 1.80

2.79 ± 1.83

12.14

0.000

HIV/STI transmission

6.08 ± 2.22

5.01 ± 2.66

10.69

0.000

Total scores

17.07 ± 4.28

14.25 ± 4.55

16.09

0.000

606 (13.9)

72 (9.3)
13.81

0.001

34.66

0.000

Attitudes towards premarital sex (N, %)
Favorable
Neutral

634 (14.5)

105 (13.5)

Unfavorable

3129 (71.6)

599 (77.2)

Favorable

359 (8.2)

43 (5.5)

Neutral

715 (16.3)

73 (9.4)

Unfavorable

3305 (75.5)

661 (85.1)

Attitudes towards pregnancy (N, %)
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Table 3 Comparison of premarital sexual intercourse and pregnancy among unmarried female workers from the
Eastern/Central and the Western of China
Eastern/central

c2

Western

p

Premarital sexual intercourse (n, %)
yes

764(17.4)

111(14.3)

4.09

0.031

0.090

0.764

no
3615(82.6)
666(85.7)
Premarital pregnancy among female who had reported premarital sexual intercourse (n, %)
yes

203(26.6)

28(25.2)

no

561(73.4)

83(74.8)

females was 26.9% [24], which was higher than in our
study. Differences in demographic characteristics may be
at least a partial explanation for the study outcomes. In
our study, all participants had been away from their
home towns for less than one year, and this had been
indicated as one of potential risk factors of engaging in
premarital sexual intercourse in previous study [25,26].
Additionally, rates of sexual experience reported by
females from the east were higher than that reported by
females from the west, although they were similar in
some demographic characteristics, such as age, education
level, dating status, etc. These findings seem to suggest
that different social environment promote different attitudes towards premarital sex which may lead to a different sex-related behavior [27,28].
This study showed a low level of sexual knowledge
scores for females from both the west and the eastern/
central provinces of China. A very small proportion of
participants correctly answered all questions. This may
indicate that health education in China provides little
information on sexual issues to unmarried females [29].
This study also highlights the importance of sex education by showing that the higher the educational level of
the participants, the better the understanding of sexual
knowledge. This confirms that schools are one of the
main sources of knowledge and influence, as well as parents and peer groups. While much effort and many

Additionally, having communicated with a boyfriend on
sex-related issues was significantly associated with premarital sex in the unmarried female workers from the
east/central parts of China.

Discussion
In this study, we investigated sexual attitudes and behavior among unmarried female factory workers in China.
The results revealed that a majority of unmarried female
workers in our study disapproved of premarital sex, and
only 13.1% of subjects held a favorable attitude towards
premarital sex, which is inconsistent with previous studies conducted in China [21,22]. Significant differences
on attitudes toward premarital sexual intercourse and
pregnancy were found between the west and the east/
center provinces, which may be due to differences in
social-economic and cultural backgrounds [23].
Over the last two decades, China has experienced profound social changes associated with the economic
reforms. Dramatic changes also seem to have occurred in
cultural beliefs and behaviors, such as beliefs about sex,
premarital sexual intercourse and premarital pregnancy
[23]. In our study, the self-reported rate of premarital
sexual intercourse was 17.0%, and 26.4% of those who
experienced sexual intercourse reported becoming pregnancy. A study conducted in China reported that the rate
of premarital sexual intercourse in unmarried migrant

Table 4 Logistic regression models predicting premarital sexual intercourse
Total subjects
OR

95% CI for OR

Eastern/central subjects
OR

95% CI for OR

Western subjects
OR

95% CI for OR

Age in years

1.25*

1.20~1.30

1.28*

1.23~1.35

1.17*

1.12~1.22

Education (Senior high or higher vs. Junior high or lower)

1.41*

1.20~1.66

1.48*

1.25~176

1.36*

1.14~1.48

Current residential type (Rental vs. Dormitory)

4.83*

3.84~6.07

5.38*

4.19~6.92

3.05*

1.65~5.65

Dating (yes vs. no)

3.69*

3.05~4.46

3.73*

3.05~4.58

4.21*

2.45~7.21

Sexual-related knowledge

1.08*

1.06~1.10

1.05*

1.02~1.07

1.26*

1.19~1.33

Attitudes towards premarital sex (Unfavorable as reference)
neutral

0.627*

0.49~0.80

0.50*

0.389~0.65

1.09

0.54~2.19

favorable
Communicated with a boyfriend about sex-related issues(yes vs. no)

2.57*
1.68*

1.93~3.43
1.34~2.09

2.14*
1.78*

11.57~2.92
1.40~2.26

2.45*
1.50

1.03~5.79
0.60~3.75

Constant

-9.01

CI = Confidence Interval. *p < 0.05, n = 5156.

-8.98

-6.64
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resources have been earmarked for sex education in
schools, family education seems to have been ignored,
although it is one of the most important parts of education [30].
In our study, the results show that age, education level,
current residential type, dating status, sexual-related
knowledge, attitudes, and communication with their boyfriend on sex-related issues are associated with premarital
sexual intercourse, which are similar to the findings of
previous studies [24,31]. Previous studies have suggested
that premarital sexual intercourse is a behavior resulting
from the interaction of family, social, personal and environmental factors [32,33]. Different types of family environments are postulated to be related to premarital sexual
intercourse, such as parents’ disciplinary style, parents’
marital status, communication status, and even the economic level [22]. Other social and environmental risk factors included occupation, laws, morality, and customs
[34]. Personal risk factors include physiological drive,
sex-related knowledge, attitude and beliefs [35]. The risk
factors can also be classified into three categories: predisposing factors, enabling factors and reinforcing factors.
Many researches have found that attitudes to sex have an
enormous influence on sexual activities [22,36]. In the
present study, current residential type was a prominent
factor associated with premarital sex which was consistent with a previous study conducted in China [27],
Our study indicated that females who communicate
with boyfriends on sex-related issues were more likely to
engage in premarital sex, which was inconsistently
reported in previous studies. For example, some previous
studies demonstrated a prospective relationship between
parent-youth communication and premarital sexual behavior [36]. However, Mallika A et al reported that the exposure to alcohol, drugs or pornographic films and having
more frequent interaction with peers were positively associated with romantic and sexual relationships for both
young women and young men [37], similar results were
also reported by Mee-Lian Wong et al [38]. It should also
be noted that the rates of sexual intercourse in this population are far below reported rates for western populations
of similar age [39].
The present study must be interpreted in light of several
limitations. First, although the study achieved a relative
large sample size, we did not use a random sampling
method to select the study population, which might have
led to selection bias. Some unmarried female workers who
had not experienced premarital sexual intercourse might
have been more willing to take part in the present study
rather than those who were more experienced. However,
this is not likely in view of the association between sexual
activity and communication shown in this study.
Second, it is possible that the study population underreported their behaviors since sexual behavior is a
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sensitive subject and socially unacceptable under Chinese culture [40]. However, by ensuring privacy during
the completion of questionnaire and using the anonymous self-administered survey, an attempt was made to
minimize this bias [41].
Third, we did not consider some other factors which
may be associated with the occurrence of premarital
sexual intercourse, including parents’ occupation, education level, and relationship with their parents. This
might/could lead to different models predicting premarital sexual intercourse. Therefore, the investigation of
these and other factors remains key directions for future
research.
Fourth, this study was a cross-sectional design, and
determining causality must be inferred and can not be
tested in the data. Therefore, the findings should be
validated in future longitudinal research.

Conclusion
This is the first study that examines sexual knowledge,
attitudes, and behaviors among unmarried migrant
females in China. The results shows that the unmarried
migrant females lack sexual knowledge and a substantial
proportion of them are engaged in premarital sexual
behaviors. Hence, different interventions that target at
improving their sexual knowledge and related skills are
needed. Our findings may provide some critical information for sexual health education and promotion.
Acknowledgements
The authors express their gratitude to Professor (tenured) Qingyi Wei,
Department of Epidemiology, Division of Cancer Prevention and Population
Sciences, The University of Texas M. D. Anderson Cancer Center, Houston,
TX, for his efforts of editing and revising the manuscript.
Author details
1
Department of Child, Adolescence & Woman Health Care, School of Public
Health, Tongji Medical College, Huazhong University of Science &
Technology, 13th Hangkong Road, Wuhan 430030, P.R. China. 2Guangzhou
Medical College, 195th Dongfengxi Road, Guangzhou 510182, P.R China.
Authors’ contributions
DY and WJ participated in the design of the study and performed the
statistical analysis. TJ and NIA drafted the manuscript, ZH and GX
participated in data collection. YY participated in its design and coordination
and helped to draft the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 15 August 2011 Accepted: 12 December 2011
Published: 12 December 2011
References
1. Nancy DB, John OGB, William RG: Reported health risk behaviors among
adolescent: evidence from the scientific literature. J Adolescent Health
2003, 33:436-457.
2. Joint United Nations Program on HIV/AIDS; World Health Organization:
AIDS Epidemic Update. Geneva, Switzerland. Joint United Nations Program
on HIV/AIDS; 2007 2006.

Tang et al. BMC Public Health 2011, 11:917
http://www.biomedcentral.com/1471-2458/11/917

3.

4.

5.

6.
7.
8.

9.
10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ma Q, Ono-Kihara M, Cong L, Xu G, Zamani S, Shahrzad MR, Masahiro K:
Sexual behavior and awareness of Chinese university students in
transition with implied risk of sexually transmitted diseases and HIV
infection: a cross-sectional study. BMC Public Health 2006, 6:232.
Qian X, Tang SL, Garner P: Unintended pregnancy and induced abortion
among unmarried women in China: a systematic review. BMC Health
Services Research 2004, 4:1.
Zheng Z, Zhou Y, Zheng L, Yang Y, Zhao D, Lou C, Zhao S: Sexual
behaviour and contraceptive use among unmarried, young women
migrant workers in five cities in China. Reproductive Health Matters 2001,
9:118-127.
Hoy C: Adolescents in China. Health Place 2001, 7(4):261-71.
Zhang L, Gao X, Dong Z, Tan Y, Wu Z: Premarital sexual activities among
students in a university in Beijing, China. Sex Transm Dis 2002, 29:212-215.
Department of Health, Executive Yuan, R. O. C: DOH tackles sensitive issue
of sex among teens, 2010.[http://www.taiwannews.com.tw/ static/doh/
html/August/page.htm].
The National 1% Population Sample Survey conducted in 2005. [http://
www.stats.gov.cn/tjgb/rkpcgb/qgrkpcgb/t20060316_402310923.htm].
Agha S: Sexual behaviour among truck drivers in Pakistan. Cult Health Sex
2002, 4:191-206.
Puri MC, Busza J: In forests and factories: sexual behavior among young
migrant workers in Nepal. Cult Health Sex 2004, 6:145-158.
Hu X, Cook S, Salazar MA: Internal migration and health in China. Lancet
2008, 372:1717-1719.
Zhang J, Lian W, Jia G, Shi S, Duan J, Huang J, Guo Y: Investigation of the
sexual health situation of unmarried non-resident young women in
Guangzhou city. Maternal and Child Health Care of China 2007, 32:85-87.
Liu Z, Zhu M, Hassan HDib, Li Z, Shi S, Wang Z: RH knowledge and service
utilization among unmarried rural-to-urban migrants in three major
cities, China. BMC Public Health 2011, 11:74.
Tu X, Cui N, Lou C, Gao E: Do family-planning workers in China support
provision of sexual and reproductive health services to unmarried
young people? Bulletin of World Health Organization 2004, 82:274-280.
Cui N, Tang G, Li M, Tian A, Xie L, Luo S, Chen X, Luo D, Tian Y: Survey of
needs for reproductive health of unmarried adolescents in Chengdu.
Chin J of Fam Plan 2000, 8:208-212.
Wellings K, Collumbien M, Slaymaker E, Susheela S, Dhaval P, Hodges M,
Nathalie B: Sexual behavior in context: a global perspective. Lancet 2006,
368:1706-1728.
Zhao Y, Wan J, Zhang C, Wei H, Sun Y, Chen S, Cheng Y: Knowledge and
requirement on reproductive health of unmarried female youngsters
floating population. Maternal & Child Health Care of China 2008,
23(16):2248-2250.
Meng P, Ma L, Duan Y: Survey on reproduction health status of
unmarried female. Chinese Journal of Social Medicine. 2007,
24(4):266-267.
Lin W, Huang M, Zhu R, Li J, Wu X, Lin Z, You A: Survey on the status and
requirement of the reproductive health of floating population in
Taizhou city. Chin J of Fam Plan 2008, 6:347-350.
Wang B, Li X, Bonita S, Vafa K, Sylvie N, Iqbal S, Ronald T: Sexual attitudes,
pattern of communication, and sexual behavior among unmarried outof-school youth in China. BMC Public Health 2007, 7:189.
Yan H, Chen W, Wu H, Bi Y, Zhang M, Li S, Kathryn LB: Multiple sex partner
behavior in female undergraduate students in China: A multi-campus
survey. BMC Public Health 2009, 9:305.
Zhang K, Li D, Li H, Beck EJ: Changing sexual attitudes and behaviors in
China: implications for the spread of HIV and other sexually transmitted
diseases. AIDS Care 1999, 11(5):581-589.
Zhao Q, Li B, Tian F, Yuan D, Chen C, Pan W, Liu M, Wen X: study on the
current status and relative factors on reproductive health of unmarried
floating population in Huizhou city. Chin J Epidemiol 2006,
27(12):1038-1042.
Chen L, Zhang H, Wang J: Factors of premarital sex and sexual risk
behavior among female migrant adolescents in Hefei. Chin J Disease
Control & Prevention 2010, 11:10-13.
Zheng L, Zhu J, Tian P, Chen Y, Song Y, Chen Y: The high risk factors of
the reproductive health of the unmarried young female migratory
workers among Guangzhou floating population. South China Population
2000, 15(2):33-38.

Page 7 of 7

27. Ma Q, Masako OK, Cong L, Xu G, Pan X, Saman Z, Shahrzad MR, Zhang D,
Takayuki H, Masahiro K: Early initiation of sexual activity: a risk factor for
sexually transmitted diseases, HIV infection, and unwanted pregnancy
among university students in China. BMC Public Health 2009, 9:111.
28. Kirby D: The impact of schools and school programs upon adolescent
sexual behavior. J of Sex Res 2002, 39:27-33.
29. Chen B, Lu Y, Wang H, Ma Q, Zhao X, Guo J, Hu K, Wang Y, Huang Y,
Chen P: Sexual and reproductive health service needs of university/
college students: updates from a survey in Shanghai, China. Asian J
Androl 2008, 10(4):607-615.
30. Chao Jiankang, Lin Yenchin, Ma Michia, Ku Yanchiou, Chinghong Tsai,
Mingder Shi: Sexual knowledge, attitudes and activity of men
conscripted into the military. BMC Public Health 2010, 10:577.
31. Hutchinson MK, Jemmott JB, Jemmott LS, Braverman P, Fong GT: The role
of mother-daughter sexual risk communication in reducing sexual risk
behaviors among urban adolescent females: a prospective study. J
Adoles Heal 2003, 33:98-107.
32. Wu Y: Incidence of sexual behaviors and the influencing factors among
undergraduates in Guangzhou. Modern Preventive Medicine 2009,
36(2):282-284.
33. Liu ZH, Wei PM, Wang XS, Huang MH, Li XN, Yang GP: Investigation on
influencing factors of sexual behaviors among college students in
Nanjing. Chin J Public Health 2008, 24(10):1243-1245.
34. Corcoran J: Ecological factors associated with adolescent pregnancy: a
review of the literature. Adolescence 1999, 34(135):603-619.
35. Robinson KL, Telljohann Sk, Price JH: Predictors of sixth graders engaging
in sexual intercourse. J of School health 1999, 69(9):369-375.
36. Wang SM, Wang ZK: Study on the relevant problems of AIDS health
education among 2974 college students in Shanghai. Chin J of School
Doctor 2000, 14(1):20-21.
37. Cui N, Li M, Tian A, Xie L, Lou S, Chen X: Survey of sex-related knowledge
and behavior of unmarried adolescents in Chengdu. Reproduction and
Contraception 2003, 13:63-69.
38. Alexander Mallika, Garda Laila, Kanade Savita, Jejeebhoy Shireen,
Ganatra Bela: Correlates of Premarital Relationships Among Unmarried
Youth in Pune District, Maharashtra, India. International Family Planning
Perspectives 2007, 33(4):150-159.
39. Mee-Lian W, Roy KWC, David K, Tan Hiok-Hee, Lim Fong-Seng,
Emmanuel Shanta, Bishop George: Premarital Sexual Intercourse Among
Adolescents in an Asian Country: Multilevel Ecological Factors. Pediatric
2009, 124:e44.
40. Lawrence BFiner: Trends in Premarital Sex in the United States, 19542003. Public Health Reports 2007, 122:73-78.
41. Gao E, Lou C, Liu Y: Assessment on accuracy of the data concerning first
sexual behavior in Shanghai, China. Reproduction and Contraception 2003,
10:421-435.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/11/917/prepub
doi:10.1186/1471-2458-11-917
Cite this article as: Tang et al.: Sexual Knowledge, attitudes and
behaviors among unmarried migrant female workers in China: a
comparative analysis. BMC Public Health 2011 11:917.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

