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A B S T R A C T

Purpose:Despite the exceptionally large population of youngmigrants in China, as well as increas-
ing rates of HIV and sexually transmitted infections in recent years, condom use and contraceptive
consistency among this population remains critically under-studied. This study examines the
association between migration and condom use and contraceptive consistency.
Methods:A cross-sectional survey of 959 youth aged 15–24 yearswas conducted in rural and urban
Shanghai. Logistic regression was conducted to examine the association between migration status
and condom use and consistent contraceptive use. Analyses are stratified by gender.
Results: Overall, only 32% reported condom use at first sex, and �10% reported consistent contracep-
ive use. Compared with 63.6% of urban nonmigrants, 83.1% of rural-to-urban migrants reported not
sing a condom at first sex. Multivariate logistic regressionmodels indicate that patterns of migration
nd gender clearly impact condom use and contraceptive consistency. After adjusting for background
haracteristics, rural-to-urbanmigrantmaleswere significantly less likely to report condomuse at first
ex and consistent contraceptive use with first partner compared with nonmigrants and urban-to-
rban migrants. Females living in rural areas who never migrate, by contrast, are least likely to report
ondom use and consistent contraceptive use comparedwith other females.
onclusion: Because rural men who migrate to urban areas and rural nonmigrant young women
re at particular risk, programs should target rural areas for both of these groups that would give
upport to youngmenbefore they leave their hometowns, aswell as focusing on femaleswhomight
ot have the opportunity to migrate.

� 2012 Society for Adolescent Health and Medicine. All rights reserved.
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China’s rates of sexually transmitted infections (STIs), partic-
larly HIV, have increased [1]. HIV prevalence in China is cur-
ently at .1%, which translates to over 700,000 infected individ-
als [1]. Migration is associated with increased sexual risk
ehaviors in urban areas as migrants are exposed to a commer-
ial sex industry, drugs and alcohol, and different peer networks
2–4]. China is experiencing the largest flowof labormigration in
uman history, with an internal migrant population, or floating
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opulation, of over 140 million individuals [5]. Under China’s
ousehold registration system, known as the “hukou system”,
hosewho are not officially registered in a newplace of residence
re termed the “floating population.” The floating population
epresents a high-risk group [1,6–8] that might be the “tipping
oint” of the HIV/AIDS epidemic in China [9].
Most of China’s floating population is young [10,11]. Sixty-four

ercentof femalemigrantsand47.1%ofmalemigrantsarebetween
5 and 24 years [10]. Youth account for a disproportionate number
fHIV infectionsworldwide [12]. The same is true inChina. In2001,
.5% of HIV/AIDS cases were among 16–19-year-olds, and 56.0% of
IV/AIDS caseswere among20–29-year-olds [6]. Despite theirHIV

ulnerability, there are limited data onmigrant youth.

ll rights reserved.
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Condom use protects against HIV and STIs [13,14]; consistent
ondom users are 10–20 times less likely to acquire HIV com-
ared with inconsistent or nonusers [15]. Condom use is low in
hina [4], and most studies focus on high-risk populations, such
s commercial sex workers and clients of commercial sex work-
rs [14,16–18]. There are few studies of gender differences in
exual behaviors in the migration literature. Although young
en continue to outnumber youngwomen amongmigrants (sex

atio of migration � 109/100), the numbers of female migrants
re increasing in China [19]. Male and female migrants differ
cross several demographic factors that may lead to different
atterns of sexual risk behaviors [10,20–24], including unequal
abor opportunities in cities [10] and higher rates of unemploy-
ment [22]. Many argue that “male surpluses” are driving the
demand for commercial sex work in urban areas [24]. Therefore,
a better understanding of gender differences in sexual behavior
is necessary to target interventions among young people.

The current article addresses two gaps in the literature. We
focus on several types of migrants, in contrast to studies that
focus on just one (e.g., rural-to-urbanmigrants), andwe focus on
gender differences in condomuse. Our research questions are as
follows: (1) How do urban nonmigrants, rural nonmigrants,
rural-to-urban migrants, and urban-to-urban migrants differ
across key demographic characteristics? (2) Are rural-to-urban
migrants and urban-to-urban migrants more likely to report
unprotected sex compared with rural and urban nonmigrants,
net of these background characteristics? and (3) How does un-
protected sex differ across gender?

Methods

Subjects and procedure

The analysis is based on the Three-City Asian Adolescent and
Youth Survey conducted in 2006. The data were collected from
17,016 young people aged 15–24 years in urban and rural dis-
tricts of Taiwan, Shanghai, and Hanoi. The overall goal of the
studywas to investigate the impact of family, peers, community,
and exposure to media and modernization on adolescent sexual
and reproductive health issues. The household sampling process
for Shanghai was based on a three-stage method, and partici-
pants were selected using two sampling frames including resi-
dential households and group living facilities. Listings of all
dwelling units with persons aged 15–24 years were chosen, and
then dwelling unitswere randomly sampled from the residential
groups. Both urban and rural districts were sampledwithinmet-
ropolitan Shanghai, and subdistricts were then chosen at ran-
dom. Group living facilities were especially important to capture
because they include dormitories for university students, and
more importantly, housing facilities for factory workers, typi-
cally rural-to-urban migrants. The sampling methodology has
been described in more detail in another article [25].

These analyses, using only the 6,299 youth in Shanghai, fur-
her restrict the sample to individuals who were sexually expe-
ienced (15% of original study population). We also eliminated
hosewhosefirst sexual encounterwaswithinmarriage. Because
f small sample size, three groups of migrant youth were further
liminated from the sample: rural-to-rural migrants (n � 37),
rban-to-rural migrants (n � 1), and international migrants
n � 1). These selections left 959 individuals. The research study
as reviewed and approved by the four relevant Institutional

eview Boards.
utcome measures

We constructed a binary indicator for condom use at first sex.
articipants were asked “Whichmethod or methods did you use
he first time you had sexual intercourse?” Those who indicated
sing a condomwith their first or only partner were coded 1 and
thers 0.
Participants were then asked about how consistently they

sed any form of protection. We based an indicator of consistent
ontraceptive use on the question “Thinking about all the times
ou and your first partner had sexual intercourse, how often
ould you say you or your partner used any method to prevent
regnancy or sexually transmitted infection?” Those who an-
wered that they used some form of protection every time were
oded as consistent users, and all others were coded as not
onsistent users.

ajor predictor

Migrants were classified by a set of questions about current
nd prior residence. In this article,migration status distinguishes
mong urban nonmigrants, rural nonmigrants, rural-to-urban
igrants, and urban-to-urban migrants.

ackground characteristics

The data contain several demographic characteristics includ-
ng age, gender, marital status, knowledge of the Shanghainese
anguage, and registration as a permanent resident of Shanghai.We
reated an index of socioeconomic status using a set of household
sset variables and principal component analysis. We classified
ndividuals into economic tertiles. Family structure distinguishes
mong living with parents, living alone, living with other rela-
ives, or living with others (including peers or dormitory). We
oded education as primary school or less, junior secondary edu-
ation, senior secondary education, and college/university. Par-
icipants’ activity status indicates whether a participant was in
chool only, working only, both in school and working, or nei-
her. Job type distinguishes among professional, unprofessional
i.e., unskilled construction, factoryworker, etc.), and other types
f work (i.e., artists, musicians, etc.). We defined early sex as a
ersonwhose sexual debut took place at age 20 years or younger
20]. Our indicator of recency of migration is the difference be-
tween migrants’ ages and their ages of migration (continuous
variable). The variable indicating the reasons for migration in-
clude moving for education, moving for labor, and other reasons
(e.g., move to be with family, want to live on their own, married
or moved with partner, or to join someone else in city, etc.).

Analyses

We used Stata version 11MP to analyze the data [26] (Stata-
Corp, College Station, TX). The descriptive analyses consisted of
tabulating the means, standard errors, frequency distributions,
and frequency ofmissing data of key variables bymigrant status.
Weused chi-square and analysis of variance to assess differences
across migrant/nonmigrant groups. We used bivariate analyses
to identify important associations betweenmigration status and
each independent and outcome variable.

Because the outcomes of interest (condomuse at first sex and
consistent contraceptive use with first partner) are binary re-

sponses,weused logistic regressions to estimate the associations
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between our predictors and outcomes. We selected final models
using likelihood ratio tests and Pearson’s goodness-of-fit test.

We weighted all analyses to avoid biased estimates and used
robust standard errors to account for clustering of observations
because of complex sampling [27]. In all models, urban nonmi-
grant is the reference category for the main predictor of migrant
status. In addition, estimates and p values are calculated for each
pair of migration status to assess statistical significance across
different groups.

Results

Descriptive results

The percentage of unprotected sexwas high across all groups;
only 32% of the total sample indicated using a condom during
their first sexual experience. Rural-to-urbanmigrants dispropor-
tionately reported the highest prevalence of unprotected sex
with first partner. Among rural-to-urban migrants, 83.1% had
unprotected sex compared with 71.2% of rural nonmigrants,
63.6% of urban nonmigrants, and 64.3% of urban-to-urban mi-

Table 1
Demographic characteristics of study participants, by migrant status

Demographic characteristics Migrant status

Urban
nonmigrant

Rural
nonmigran

n � 443 n � 274

Age cohort
15–19 years 23.3 16.1
20–24 years 76.7 83.9

Female 38.7 49.1
Wealth tertile
Low 13.6 37.5
Mid 65.5 48.4
High 20.9 14.0

Currently in job/school
In school but no job 26.7 11.2
Neither job nor school 10.8 34.7
Both job and school 11.7 1.8
Job but no school 50.8 52.3

Highest educational level
Primary or less .1 .4
Junior secondary 14.8 47.7
Senior secondary 51.9 46.0
College/university/graduate 33.3 6.0

Type of work
Professional 32.9 13.1
Unprofessional 65.1 85.7
Other 1.9 1.2

Family structure
Parents 79.7 51.6
Alone 1.6 3.9
Other relatives 6.4 24.6
Friends/dorm 12.4 20.0

Speak Shanghainese dialect 97.7 89.5
No household registration (no hukou) .6 1.4
Reason for migration
School/university N/A N/A
Activity N/A N/A
Other N/A N/A

Recency of migration (years) N/A N/A
Early sex (20 years or younger) 66.1 47.4
Mean age of sex (years) 19.8 20.5
Condom use at first sex 36.4 28.8
Consistent use with first partner 29.1 11.3

/A � Not applicable.
grants (p � .031).
Only 22%of the sample reported consistent contraceptive use,
and there was a significant disparity across the migrant groups.
Only 9.6% of rural-to-urban migrants reported consistent use
compared with 33% of urban-to-urban migrants, 29.1% of urban
nonmigrants, and 11.3% of rural nonmigrants (p � .000).

The mean age of sexual debut for the sample was 19.8 years
for urban nonmigrants, 20.5 years for rural nonmigrants, 20.2
years for rural-to-urban migrants, and 20.1 years for urban-to-
urbanmigrants (range; 13–24 years) (p� .05). Fifty-nine percent
of the study population experienced sex at an early age, defined
as 20 years or younger. Across the different groups, urban non-
migrantsweremost likely to report early sex, followed by urban-
to-urban migrants, rural-to-urban migrants, and rural nonmi-
grants.

Migrants and nonmigrants differed across several key demo-
graphic characteristics (Table 1). As expected in this sexually
active sample, there are more participants in the older age co-
horts (80.7%) compared with younger cohorts (19.3%). The age
differences aremarginally statistically significant across the four
groups (p � .057). There are slightly fewer females compared
with males, with 43% of the sample comprising females. Across

Rural-to-urban
migrant

Urban-to-urban
migrant

Total
n � 959

p

n � 123 n � 119

.059
10.4 17.0 19.3
89.6 83.0 80.7
45.7 38.1 42.5 .044

�.001
87.6 59.4 32.5
8.6 33.3 51.7
3.7 7.4 15.8

�.001
1.2 19.1 18.8

11.2 6.0 17.6
.0 12.2 7.7

87.6 62.6 55.9
�.001

.8 .7 .3
84.4 28.7 32.7
11.0 38.6 44.9
3.8 32.0 22.1

�.001
4.6 23.4 23.0

95.4 62.6 74.1
.0 14.0 2.9

�.001
.0 19.4 57.5
.8 6.4 2.7

11.9 10.6 12.8
87.3 63.6 27.0
42.1 47.4 84.8 �.001
98.4 66.4 16.8 �.001

�.001
1.2 26.0 14.3

90.7 37.7 62.8
8.0 36.3 22.9
3.0 5.1 4.1 .008

53.3 61.9 59.0 .001
20.2 20.1 20.1 .004
16.9 35.7 32.3 .031
9.6 33.0 22.4 .000
t

the board, rural-to-urban migrants are more economically dis-
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advantaged than other groups, followed by urban-to-urban mi-
grants. Not surprisingly, urban nonmigrants are themost advan-
taged of any group. Over 87% of rural-to-urban migrants are in
the lowest wealth tertile compared with only 13.6% of urban
nonmigrant youth (p � .001). Most rural-to-urbanmigrants only
finished junior secondary education. In contrast, urban nonmi-
grants are more likely to complete senior secondary school and
college/university compared with rural-to-urban migrants, of
whom only 3.8% go on to college or beyond. In addition, rural-to-
urban migrant workers were predominantly employed in un-
skilled work.

Overall, nearly 56% of the sample population was only work-
ing. Surprisingly, over one in six youth in the sample were nei-
ther attending school nor employed, with rural nonmigrants
nearly six times more likely to fall into this category than urban-
to-urban migrants (34.7% vs. 6.0%, respectively). A higher per-
centage ofmigrantswereworking full-time comparedwith non-
migrants—87.6% of rural-to-urban migrants were working only
compared with approximately half of urban nonmigrants. No
rural-to-urban migrants lived with their parents compared with
79.7% of urban nonmigrants. Migrants were more likely than
their nonmigrant peers to live in dormitories orwith friends (p�
.001).

Because official household registration, or hukou, is tied to an
individual’s place of birth, it is not surprising that rural-to-urban
migrants were universally not registered in urban Shanghai
(where they are currently living). Only .6% of urban nonmigrants
were not officially registered to live in Shanghai compared with
98.4% of rural-to-urbanmigrants. Moreover, 97.7% of urban non-
migrants spoke the local language of Shanghainese compared
with only 42.1% of rural-to-urbanmigrants (p� .001). Turning to
migrant-specific characteristics, themeannumber of years living
in Shanghai was 3.0 years for rural-to-urban and 5.1 years for
urban-to-urban migrants. The vast majority of rural-to-urban
migrants (90.7%) moved for job opportunities, and this was

Table 2
Bivariate and multivariate correlates of condom use at first sex, by gender

Demographic
characteristics

All (N � 959) M

OR (CI) AOR (CI) O

Urban nonmigrants 1.00 1.00 1
Rural nonmigrants .71* (.51, .98) .60** (.43, .83) 1
Rural-to-urban migrants .36* (.14, .90) .29* (.11, .80) .2
Urban-to-Urban migrants .97 (.57, 1.66) .91 (.52, 1.60)
Younger (15-19 years) 1.00
Older (20-24 years) .57* (.36, .89)
Male 1.00
Female 1.04 (.78, 1.38)
Lowest wealth tertile 1.00
Mid wealth tertile .75 (.49, 1.15)
Highest wealth tertile 1.23 (.74, 2.03)
Early sex: �20 years 1.00
20 years and less .44*** (.30, .62)

Odds ratios and confidence intervals comparing migrant status groups (second
R–RU OR 1.99 2.04 3
R–RU (CI) (.80, 4.92) (.78, 5.32) (1
R–UU OR .73 .66 1
R–UU (CI) (.44, 1.21) (.39, 1.13) (.
RU–UU OR .37* .32* .2
RU–UU (CI) (.16, .83) (.14, .75) (.

� rural nonmigrants; RU � rural-to-urban migrant; UU � urban-to-urban mig
* p � .05, ** p � .01, *** p � .001.
nearly 2.5 times that of urban-to-urban migrants. w
Multivariate results

Multivariate models indicate that rural-to-urban migrants
were 71% less likely to use condoms at first sex compared with
urban nonmigrants (confidence interval [CI] � .11–.80) and 68%
less likely to use condoms compared with urban-to-urban mi-
grants (CI � .14–.75). Rural-to-urban migrants were also half as
likely to use condoms compared with rural nonmigrants (CI �
.78–5.32). Rural nonmigrants were also 40% less likely to use
condoms at first sex compared with urban nonmigrants (CI �
.43–.83) (Table 2).

In gender-stratified models, both male and female rural-to-
urban migrants were less likely to report condom use at first sex
compared with urban nonmigrants, although this was statisti-
cally significant for men (odds ratio [OR] � .27, CI� .09–.78) and
notwomen (OR� .31, CI� .09–1.09). Rural-to-urbanmigrants of
oth sexes were also less likely to report condom use at first sex
omparedwith urban-to-urbanmigrants, and the estimate of the
ssociation was significantly different from 0 for both groups
men: OR � .26, CI � .08–.79; women: OR � .32, CI � .11–.96).
ale rural nonmigrants were 3.7 times more likely to use a
ondom during their first sexual experience compared with
ural-to-urban migrants (CI � 1.27–11.05). Among young
omen born in rural areas, the estimate of the difference be-
ween migrants and nonmigrants was not significantly different
rom 0. Compared with female urban nonmigrants, rural nonmi-
rant girls were 64% less likely to use condoms at first sex (CI �
24–.55).

As to correlates of condom use, early sexual debut was a risk
actor for both men (OR � .45, CI � .28–.73) and women (OR �
45, CI � .26–.77). For men, those in the highest wealth tertiles
ere much more likely to use condoms at first sex compared
ith lowest wealth tertiles (CI � 1.00–3.35). For women, older
ohorts were less likely to have used condoms at first sex com-
ared with younger age cohorts; individuals aged 20–24 years

� 560) Female (N � 399)

AOR (CI) OR (CI) AOR (CI)

1.00 1.00 1.00
5, 1.65) 1.01 (.64, 1.59) .40*** (.27, .58) .36*** (.24, .55)
9, .78) .27* (.09, .80) .34* (.12, .98) .31 (.09, 1.09)
2, 2.28) 1.05 (.46, 2.39) .95 (.62, 1.47) .97 (.55, 1.70)

1.00 1.00
.80 (.47, 1.35) .35*** (.19, .65)

— —
— —
1.00 1.00
1.02 (.65, 1.60) .73 (.36, 1.49)
1.83* (1.00, 3.35) 1.01 (.40, 2.55)
1.00 1.00
.45*** (.28, .73) .45** (.26, .77)

p as reference)
3.74* 1.16 1.18

0.71) (1.27, 11.05) (.39, 3.42) (.35, 3.99)
.96 .42*** .37***

9) (.46, 2.03) (.25, .69) (.21, .66)
.26* .36** .32*

) (.08, .79) (.13, .99) (.11, .96)

OR � odds ratio; AOR � adjusted odds ratios; CI � confidence interval.
ale (N

R (CI)

.00

.03 (.6
7* (.0
.98 (.4

grou
.83*
.37, 1
.05
50, 2.1
7*
09, .81
ere 65% less likely to use condoms the first time they had sex
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compared with 15–19-year-olds (CI � .19–.65), indicating some
hange over time.
Inmodels that adjusted for age, gender, activity status, family

tructure, and early age of sex, rural nonmigrants have a lower
ikelihood of consistent contraceptive use compared with urban
onmigrants (OR � .30, CI � .17–.52). Other factors associated
ith consistent contraceptive use included having only a job
ompared with being in school only (OR � .56, CI � .31–.99) and
reporting early sex (OR � .42, CI � .25–.72) (Table 3).

We performed a subset analysis comparing rural migrants to
urban migrants using multivariate logistic regression and con-
trolling for recency of migration and background characteristics.
Urban-to-urban migrants continued to demonstrate an advan-
tage for consistency of contraception, whereas recency ofmigra-
tion did not predict consistent use (results not shown). These
analyses were not replicated by gender because of power issues.

Gender differences in the associationswith consistency of use
were similar to those for condom use. Adjusting for background
characteristics, male rural-to-urban migrants were less likely to
report consistent use compared with male urban nonmigrants
(OR � .14, CI � .03–.75) andmale urbanmigrants (OR � .09, CI �
02–.39). Although female rural-to-urban migrants also demon-
trated lower likelihood of consistent use with their first partner
omparedwith urban nonmigrants, the female estimate was not
ignificantly different from 0. In contrast, female migrants were
ore advantaged compared with young women in rural areas
ho never migrated. Female rural nonmigrants were 82% less

ikely to report consistent use compared with rural-to-urban
emale migrants (CI � .04–.88) and 95% less likely to report
onsistent use compared with urban-to-urban female migrants
CI � .02–.14).

As to correlates of contraceptive consistency, no associations

Table 3
Bivariate and multivariate correlates of consistency of contraception with first p

Demographic
characteristics

All (N � 959) M

OR (CI) AOR (CI) O

Urban nonmigrants 1.00 1.00 1
Rural nonmigrants .31*** (.20, .47) .30*** (.17, .52)
Rural-to-urban migrants .26* (.09, .72) .39 (.11, 1.36) .
Urban-to-urban migrants 1.20 (.75, 1.93) 1.71 (.91, 3.23)
Younger (15-19 years) 1.00
Older (20-24 years) .70 (.36, 1.34)
Male 1.00
Female 1.11 (.74, 1.66)
School only 1.00
Neither school/job 1.01 (.53, 1.94)
Both school/job .96 (.49, 1.90)
Job only .56* (.31, .99)
Live with parents 1.00
Alone .29 (.08, 1.11)
Relatives .51 (.23, 1.09)
Friends/dorm .69 (.35, 1.35)
Early sex: �20 years 1.00
20 years and less .42** (.25, .72)

Odds ratios and confidence intervals comparing migrant status groups (second
R–RU OR 1.21 .77 6
R–RU (CI) (.412, 3.54) (.21, 2.82) (
R–UU OR .26*** .18*** .
R–UU (CI) (.15, .44) (.00, .36) (
RU–UU OR .21** .23** .
RU–UU (CI) (.08, .57) (.08, .64) (

� rural nonmigrants; RU � rural-to-urban migrant; UU � urban-to-urban mig
* p � .05, ** p � .01, *** p � .001.
ere found for women; among men, risk factors included only
working compared with being in school (OR � .41, CI � .17–.97),
living alone compared with living with parents (OR � .07, CI �
.01–.46), and experiencing sex at an early age (OR � .35, CI �
.17–.71).

Discussion

Despite China’s exceptionally large migrant population and
increasing STI trends, to the best of our knowledge, this is thefirst
study that has evaluated condomuse among 15–24-year-olds by
migration status. These findings suggest that rural-to-urban mi-
grants, in particular, are at a greater disadvantage comparedwith
other groups. They are most likely to be in the lowest wealth
group, have less education, more likely to live alone or in work
dormitories, and migrate for employment opportunities. Migra-
tionmay place youth at particular risk for several reasons. Adop-
tion of risky sexual behaviors in urban areas is heightened with
increased exposures to the commercial sex industry, drugs and
alcohol, and different peer networks [4].

The results from this study indicate that patterns ofmigration
and gender clearly impact condomuse and contraceptive consis-
tency. First, the low rates of condom use and contraceptive con-
sistency are of particular concern. Youth in our sample showed
an even larger disparity in unprotected sex between migrant/
nonmigrant groups compared with previous studies [2]. This
may be becausemostmigrants in this study are living away from
their parents and are working, which may place them at even
greater risk than school-going youth. Migrant youth were less
likely to report consistent contraceptive use comparedwith non-
migrants. Other qualitative studies have suggested that lack of
sexual knowledge and sex education explains the low condom
use among migrant populations [28]. Young men who migrate

, by gender

N � 560) Female (N � 399)

) AOR (CI) OR (CI) AOR (CI)

1.00 1.00 1.00
.37, 1.08) .65 (.35, 1.22) .08*** (.04, .16) .08*** (.03, .21)x

.02, .45) .14* (.03, .75) .32 (.09, 1.10) .48 (.11, 2.01)

.58, 2.10) 1.56 (.67, 3.64) 1.44 (.87, 2.39) 1.77 (.83, 3.75)
1.00 1.00
.90 (.43, 1.86) .49 (.24, 1.01)

— —
— —
1.00 1.00
1.10 (.53, 2.26) .60 (.20, 1.79)
.62 (.22, 1.77) .69 (.37, 1.30)
.41* (.17, .97) .51 (.23, 1.15)
1.00 1.00
.07** (.01, .46) .86 (.25, 2.99)
.44 (.15, 1.31) .86 (.29, 2.54)
.71 (.33, 1.55) .92 (.43, 2.01)

1.00 1.00
.35** (.17, .71) .52 (.25, 1.08)

p as reference)
4.53 .24* .18**

26.49) (.93, 21.95) (.06, 1.01) (.04, .88)
.42* .05*** .05***

.18) (.18, .96) (.02, .13) (.02, .14)
.09** .22* .27*

9) (.02, .39) (.06, .79) (.07, 1.01)

OR � odds ratio; AOR � adjusted odds ratios; CI � confidence interval.
artner

ale (

R (CI

.00
.63 (

10** (
1.10 (

grou
.12*
1.41,
58
.28, 1
09***
.02, .3
from rural areas to urban areas showed greater sexual risk be-
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haviors. This is cause for concern given that migrant males are
more likely to report visiting female sex workers [17,29], and
male clients are more likely to be at risk for HIV [17]. Other
studies have found lower levels of education, socioeconomic
factors, and separation from spouses as risk factors for unpro-
tected sex among male migrants [29,30].

In contrast, nonmigrant rural women are at particular risk for
oor sexual behaviors. This is corroborated by other studies,
hich demonstrate that young women in rural areas are most

ikely to experience earlier age of sexual initiation, lower HIV/
IDS knowledge, and higher sexual risk behaviors [30]. Further-
ore, as migration patterns in China are characterized as “tem-
orary and circular,” the highest-risk groups in this study (rural-
o-urban male migrants and rural female nonmigrants) may
urther fuel concerns that young men returning home to girl-
riends andwivesmay serve as agents for the spread of infectious
iseases [5,24,31].
There are several covariates associated with unprotected sex.

lder cohorts were at greater risk of unprotected sex at first
exual experience compared with younger cohorts, suggesting a
hange in knowledge and attitudes over time. In addition, early
ge of sexual debutwas a risk factor for both unprotected sex and
nconsistent condom use with first sexual partner, highlighting
he importance of promoting delay in sexual initiation among
oung populations.
Most migration studies in China have focused on rural-to-

rban migrants, but it is clear that urban-to-urban migration
akes up a substantial proportion of the migrant population.
rban-to-urban migrants should be analyzed separately from
ural-to-urban migrants because their behavior appears to be
ore similar to urban nonmigrants. Urban-to-urban migrants
re advantaged along several demographic factors compared
ith rural-to-urban migrants; they are more likely than rural
igrants to be in the mid and upper wealth tertiles, be students,
ave higher educational levels, work in professional sectors, live
ith parents, be registered in Shanghai as an officialmigrant, and
ove for school or to be with family. Moreover, rural migrants
re more likely to be “recent” migrants compared with urban
igrants. This is counter to other findings in the United States

hat suggest recent migration (6 years or less) is associated with
ower health risk behaviors among youth compared with mi-
rants who have lived in an area for �6 years [32]. In the subset
nalyses performed only on migrants, however, urban-to-urban
igrants continued todemonstrate an advantage for consistency
f contraceptive use, controlling for recency ofmigration. Urban-
o-urban migrants should be carefully monitored in the coming
ears given China’s rapid urbanization and other literature sug-
esting higher risk among urban-to-urban migrant men [30].
This study has several limitations. First, because the data are

rom a cross-sectional survey, causality between migration and
nprotected sex behaviors cannot be established. Second, all
ata are self-reported. Therefore, responses may be subject to
ocial desirability bias because sexual behaviors remain stigma-
ized in China. However, the use of computer-assisted self-inter-
iew has been shown to demonstrate improved reliability and
nternal consistency, to reduce missed questions, and to encour-
ge honest reporting to sensitive questions among similar pop-
lations [33–36]. Results are also subject to recall bias, as partic-
pants are asked to recall their first sexual partner; however, over
0% of the study population had experienced their first sexual
ncounter within the past 3 years. Third, these data are taken

rom rural and urban areas of Shanghai; because Shanghai is the
ost modern of Chinese cities, these results may not be general-
zable to other young migrant populations elsewhere in China.
oreover, estimates comparing different groups once the data
re stratified by gendermay be unreliable because of sample size
ssues; however, there are sufficient numbers to compare each
opulation to urban nonmigrants, the reference category with
he largest sample size. Fourth, the study’s measure of “consis-
ent contraceptive use” does not directly measure consistency of
ondom use, but rather, any form of contraception including
ithdrawal, contraceptive pills, and other methods. Finally, fu-
ure studieswould benefit from richermigration data. Because of
imitations in the study measures, the effects of migration his-
ory on unprotected sex cannot be established, including circular
igration and multiple migrations.
Despite these limitations, the study adds to existing literature

n migration in China, with a better understanding of young
igrants, their sexual behaviors and sexual health risks. Al-

hough it is beyond the scope of this article to discuss specific
trategies and interventions, two groups of migrants are notably
t risk for adverse health outcomes: (1) rural-to-urbanmigrants,
articularly youngmen, and (2) youngwomen in rural areas. One
otential strategy is to target rural areas for both of these groups
y targeting young men before they leave their hometowns as
ell as women who might not have the opportunity to migrate.

n addition, because many migrants are living alone or in work
ormitories, collaboration between work sites and local health
epartments should be promoted, including work-based sex ed-
cation and condom distribution programs.
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