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ABSTRACT

Background The highly male-biased sex ratio at birth has produced a severe male ‘marriage squeeze’ in China. However, with an imbalanced sex

ratio, the marriage-squeezed or involuntary bachelors can meet their sexual needs only through ways other than marriage.

Methods To investigate the commercial sex behaviours of involuntary bachelors, we conducted a survey on reproductive health and family living

among male migrant bachelors in Xi’an City, the capital of Shaanxi Province, from December 2009 to January 2010.

Results The prevalence of commercial sex use was 37.2% among unmarried men, 30.1% among married but separated men and 17.2%

among married and cohabitating men (x2 ¼ 31.33; P ¼ 0.000; df ¼ 2). Marital status, knowledge about acquired immunodeficiency syndrome

(AIDS), age and income were associated with the prevalence and frequency of commercial sex behaviours. Condom use was less frequent among

involuntary bachelors and was significantly associated with knowledge about AIDS and other sexually transmitted diseases, the frequency of

commercial sex behaviours, marital status and age.

Conclusions The higher prevalence of commercial sex behaviours and the lower frequency of condom use indicate a higher risk of disease from

commercial sex among involuntary bachelors, implicating both individual and public health.

Keywords commercial sex behaviours, involuntary bachelors, marriage squeeze, migration, sex imbalance

Introduction

The male-biased sex ratio in China has produced a severe
‘marriage squeeze’. Since 2010, there has been a surplus of at
least 10% of men on the marriage market, and this percentage
is increasing.1 – 4 Due to the ‘hypergamy’ in which women
tend to marry men of a higher socio-economic status, the
current sex imbalance in the marriage market will exacerbate
the existing marriage squeeze in the future.2,3,5 Many
marriage-squeezed bachelors are .30 years, located in rural
and remote areas, have economic poverty and are of a lower
social status and have few social resources.6,7

There may be more unsafe sexual activities among invol-
untary bachelors, such as buying sex and having unprotected
sex, which increases the risks of human immunodeficiency
virus/acquired immunodeficiency syndrome (HIV/AIDS)
and sexually transmitted diseases (STDs).8 – 10 Although for-
bidden by law, commercial sex exists in every corner of the

society.11 – 14 A large amount of research indicates that un-
protected commercial sex is one of the main routes of
transmission of HIV/AIDS and STDs.15,16 Therefore, an in-
crease in the prevalence of commercial sex use by involun-
tary bachelors, especially an increase in the prevalence of
unprotected commercial sex, will exert a great impact on
public health.

The present study was designed to investigate commercial
sex behaviours and to assess the impact of the ‘marriage
squeeze’ among unmarried male migrants.
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Methods

Survey and samples

The data used in this present study were obtained from the
‘Survey on Reproductive Health and Family Living of Male
Migrant Bachelors in Urban Area’ conducted in Xi’an City,
the capital of Shaanxi Province, from December 2009 to
January 2010. Xi’an has 5 million registered population and
1 million migrants, making it the biggest city with a total
population in Shaanxi Province.

The opportunity for marriage is much reduced after 28
and is almost zero after 35 years;6,7 therefore, involuntary
male bachelors in the present study were defined as ‘male
rural residents .27 years old who migrate from their regis-
tered places to Xi’an for work or livelihoods. Moreover, parti-
cipants were classified into two categories: 28–35 years old
and .35 years old.

Cluster sampling was adopted for the survey in three infor-
mal labour markets and two construction sites, selected for
their high concentration of migrants.

A computer-assisting personal interview method was
adopted to ensure the reliability and validity of the survey. We
designed a programme for investigators to input an identifica-
tion number as the unique certified identity of the respondent
(to avoid double counting).

All interviews were arranged in a closed and quiet environ-
ment. Before starting the process, an interviewer informed
each respondent of privacy protection regulations, and that
they could withdraw at any time. Then, the interviewers
explained to participants how to use the computer. During
the survey, an interviewer was present to give technical assist-
ance when necessary; however, the computer screen was not
visible to the interviewer. In total, 979 men participated in the
survey; 26 withdrew for various reasons, including length of
the questionnaire or sensitivity of the issues, and 14 partici-
pants were excluded, as they were not migrants. This resulted
in 939 questionnaires included in the final data analysis.

Measurements

The question ‘have you had sex with prostitutes so far’
(answers of ‘0 ¼ No, 1 ¼ Yes’) was used to measure ‘com-
mercial sex behaviour’; the question ‘how many times have
you had commercial sex’ (answers ‘0 ¼ 0 time, 1 ¼ 1 time,
2 ¼ 2 times, 3 ¼ 3 times, 4 ¼ 4–5 times, 5 ¼ 6–9 times,
6 ¼ above 10 times’) was used to measure ‘frequency of com-
mercial sex’. Five-point scales were adopted to measure vari-
ables on ‘attitudes toward commercial sex’, ‘frequency of
condom use in general sex’ and ‘frequency of condom use in
commercial sex’; the higher the scores, the higher the approv-
al of commercial sex and the higher the frequency of condom

use. ‘General sex’ was defined to include all instances of sex,
whether commercial or not.

Commercial sex and condom use behaviours have been
shown to be associated with knowledge of HIV/AIDS and
STDs.17,18 In this study, we adopted items measuring knowl-
edge about HIV/AIDS and STDs, such as the transmission
pathway for HIV/AIDS and the symptoms of STDs. Higher
scores indicated greater knowledge of HIV/AIDS and STDs.

Three important control variables were included to inte-
grate perspectives of sex imbalance and population migration:
age (28–35 and �35 years), marital status (unmarried,
married but separated and married and cohabitating) and mi-
gration duration.19 There were a few unmarried but cohabitat-
ing men who had similar characteristics in sexual behaviours
to married men, they were included with the married and
cohabitating group.

Socio-economic status variables, including education and
income, were also included into this study.

Statistical methods

To describe the characteristics of commercial sex among un-
married migrants, we used crosstabs and one-way analysis of
variance to compare the prevalence of commercial sex, atti-
tudes toward commercial sex and relevant knowledge among
the three marital groups.

To further determine the impacts of relevant attitudes and
knowledge on the prevalence and frequency of commercial
sex, we employed binary logistic regression analysis and con-
structed three models with ‘if have had the commercial sex’ as
the dependent variable. Model A1 included ‘attitudes toward
commercial sex’, ‘knowledge of HIV/AIDS’ and ‘knowledge
of STDs’ as the independent variables; Model A2 added
‘marital status’ as the control variable to A1 and Model A3
added ‘migration duration’, ‘age’, ‘educational level’ and
‘monthly income’ as control variables to A2. We also
employed ordinal regression and constructed three models
with the ‘frequency of commercial sex’ as the dependent vari-
able; Models B1, B2 and B3 included the same independent
control variables as Models A1, A2 and A3, respectively.

Only �15% of the total sample reported that they used
condom in commercial sex, which makes data regarding
condom use in commercial sexual intercourses were absent
for �85% of the questionnaires. Therefore, the variable ‘fre-
quency of condom use while having commercial sex’ could
not be included in the regression analysis as a dependent vari-
able, and then we employed ordinal regression with ‘fre-
quency of condom use while having sex’ as the dependent
variable, and constructed three models: Model C1 included
‘knowledge of HIV/AIDS’ and ‘knowledge of STDs’ as
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independent variables; Model C2 added ‘marital status’ as the
control variable to C1 and Model C3 added ‘migration dur-
ation’, ‘age’, ‘educational level’ and ‘monthly income’ as
control variables to C2.

Results

Table 1 presents the commercial sex and condom use beha-
viours of migrants with different marital statuses. The

prevalence of commercial sex was 37.2% among unmarried
migrants, 30.1% among married but separated migrants and
17.2% among married and cohabitating migrants (x2 ¼ 31.33;
P ¼ 0.000; df¼ 2). There was no significant difference in the
frequency of commercial sex use between married and unmar-
ried but separated migrants; however, attitudes toward com-
mercial sex among unmarried migrants (2.61) were more
positive than those among married but separated (2.20) and
married and cohabitating migrants (2.45) (F ¼ 4.67; P ¼ 0.01).

Table 1 Comparison of unmarried and married male migrants

Unmarried

(frequency þ percentage/

mean þ SD)

Married but separated

(frequency þ percentage/

mean þ SD)

Married and cohabitating

(frequency þ percentage/

mean þ SD)

If have had commercial sex

No 98 (62.8) 72 (69.9) 453 (82.8)

Yes 58 (37.2) 31 (30.1) 94 (17.2)

x2 test (unmarried and married) x2 ¼ 31.33***(P ¼ 0.000, df ¼ 2)

The frequency of commercial sex 4.22 (2.02) 3.92 (1.67) 4.23 (2.02)

F test x2 (unmarried and married) F ¼ 0.25 (P ¼ 0.78)

The attitudes toward commercial sex 2.61 (1.21) 2.20 (1.06) 2.45 (1.19)

F test (unmarried and married) F ¼ 4.67**(P ¼ 0.01)

The condom use frequency while having sex 2.80 (1.37) 2.48 (1.26) 2.25 (1.12)

F test (unmarried and married) F ¼ 13.18***(P ¼ 0.000)

The condom use frequency while having

commercial sex

3.51 (1.46) 3.79 (1.44) 3.67 (1.61)

F test (unmarried and married) F ¼ 0.29 (P ¼ 0.75)

Knowledge of HIV/AIDS 3.80 (2.74) 4.08 (2.73) 4.05 (2.76)

F test (unmarried and married) F ¼ 0.73 (P ¼ 0.48)

Knowledge of STDs 1.00 (0.82) 1.24 (0.87) 1.20 (0.86)

F test (unmarried and married) F ¼ 4.45* (P ¼ 0.012)

Migration duration 15.29 (7.29) 16.70 (8.70) 18.14 (8.35)

F test (unmarried and married) F ¼ 9.91* (P ¼ 0.000)

Age

28–35 110 (50.7) 38 (31.9) 171 (27.9)

.35 107 (49.3) 81 (68.1) 441 (72.1)

x2 test (unmarried and married) x2 ¼ 37.32*** (P ¼ 0.000, df ¼ 2)

Education

Primary school and under 51 (23.5) 18 (15.1) 103 (16.8)

Junior high school 121 (55.8) 73 (61.3) 363 (59.3)

Senior high school 45 (20.7) 28 (23.5) 146 (23.9

x2 test (unmarried and married) x2 ¼ 5.80 (P ¼ 0.22, df ¼ 4)

Monthly income

,1000 108 (49.8) 48 (40.3) 194 (31.7)

1000–1500 68 (31.3) 34 (28.6) 197 (32.2)

.1500 41 (18.9) 37 (31.1) 221 (36.1)

x2 test (unmarried and married) x2 ¼ 30.08*** (P ¼ 0.000, df ¼ 4)

Data source: Survey on Reproductive Health and Family Living of Male Migrant Bachelors in Urban Area in Xi’an City from December 2009 to January 2010.

þP , 0.1, *P , 0.05, **P , 0.01, ***P , 0.001.
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The frequency of unmarried migrants’ condom use was
reported as 2.8 (between ‘2 ¼ seldom’ and ‘3 ¼ occasional-
ly’), higher than the 2.48 for married but separated migrants
and 2.25 for married and cohabitating migrants (F ¼ 13.18;
P ¼ 0.000); the frequency of condom use by all samples while
having commercial sex was above 3 (between ‘3 ¼ occasional-
ly’ and ‘4 ¼ often’), though there was no significant difference
between the three groups.

There was no significant difference in knowledge of HIV/
AIDS between unmarried and married migrants, while the
average score for knowledge of STDs in this group was 1, sig-
nificantly lower than the scores among married but separated
migrants (1.24) and among married and cohabitating
migrants (1.20) (F ¼ 4.45; P ¼ 0.012).

The average migration duration was 15.29 years for un-
married migrants, 16.70 years for unmarried but separated
migrants and 18.14 years for married and cohabitating mig-
rants (F ¼ 4.45; P ¼ 0.012).

Unmarried migrants were much younger than married
migrants. Participants aged 28–35 years comprised 50.7% of
unmarried migrants, 31.9% of married but separated migrants
and 27.0% of married and cohabitating migrants (x2 ¼ 37.32;
P ¼ 0.000; df¼ 2).

There was no significant difference in educational level
between unmarried and married migrants, while the monthly
income of the unmarried migrant was lower than that of
the married migrant. Approximately 49.8% of unmarried
migrants had a monthly income lower than RMB 1000 com-
pared with 40.3% among married but separated migrants
and 31.7% among married and cohabitating migrants (x2 ¼

30.08; P ¼ 0.000; df ¼ 4).
Table 2 presents the regression results associated with com-

mercial sex use. In Model A1, only ‘knowledge of HIV/AIDS’
had a significantly positive impact on ‘if have had commercial
sex’ (1.12, P , 0.01), meaning that migrants with a higher score
on knowledge about HIV/AIDS were more likely to have com-
mercial sex. In Model A2, when ‘marital status’ was included as
a control variable, the impact of ‘knowledge of HIV/AIDS’ on
the dependent variable was almost unchanged (1.13, P , 0.01),
while ‘marital status’ had a significantly negative impact on ‘if
have had commercial sex’ (0.35, P , 0.001). In Model A3, the
impact of ‘knowledge of HIV/AIDS’ on the dependent vari-
able was almost unchanged, while the regression coefficient of
marital status increased from 0.35 to 0.42. Among the newly
included variables, age had a significantly negative effect on the
dependent variable, meaning that migrants aged 28–35 were
more likely to have commercial sex than older migrants (0.52,
P , 0.01). Monthly income (,¥1000 versus �¥1000) also
had a significantly negative effect on the dependent variable
(0.57, P , 0.05; 0.69, P , 0.1).

In Model B1, only knowledge about HIV/AIDS had a
significantly positive impact on the frequency of commercial
sex (0.11, P , 0.01). In Model B2, the impact of knowledge
about HIV/AIDS on the dependent variable was almost un-
changed (0.12, P , 0.01). Marital status has a significantly
negative impact on the frequency of commercial sex use
(–1.10, P , 0.001). In Model B3, the impact of ‘knowledge
about HIV/AIDS’ on the dependent variable was almost
unchanged, while the regression coefficient of marital status
on dependent variable changed from 21.10 to 20.90.
Among the other control variables, age and monthly income
had significantly negative impacts on the dependent variable,
meaning that migrants aged 28–35 used commercial sex
more frequently than those aged .35 (20.64, P , 0.01),
and those with a monthly income under 1000 used commer-
cial sex more frequently than those with a monthly income
of ¥1000–1500 (20.70, P , 0.01).

With the control variables included stepwise into the
model, the explanatory power increased but stayed relatively
low. The Cox and Snell R2 and Nagelkerke R2 in Model A1
were 0.016 and 0.024, respectively, and increased to 0.051 and
0.078 in Model A2 and to 0.072 and 0.110 in Model A3, re-
spectively. The Cox and Snell R2 and Nagelkerke R2 in Model
B1 were 0.012 and 0.015, respectively, and increased to 0.046
and 0.058 in Model B2 and to 0.066 and 0.085 in Model B3,
respectively.

Table 3 presents the regression results for factors asso-
ciated with condom use. In Model C1, knowledge about
HIV/AIDS and knowledge about STDs had signi-
ficantly positive impacts on frequency of condom use (0.11,
P , 0.001; 0.23, P , 0.01). In Model C1, when the fre-
quency of commercial sex and marital status were included in
the model as control variables, the effects of knowledge
about HIV/AIDS and STDs on the dependent variable were
almost unchanged, while including the frequency of commer-
cial sex had a significantly positive impact (0.12, P , 0.01) on
the frequency of condom use during commercial sex. Marital
status had a significantly negative impact on the dependent
variable (20.71, P , 0.001). In Model C3, the effects of
knowledge about HIV/AIDS and STDs and the frequency
of commercial sex and marital status on the dependent vari-
ables were almost unchanged, while only age had a signifi-
cantly negative impact on the dependent variable (20.63,
P , 0.001).

With the control variables included stepwise into the
model, the explanatory power increased but stayed at a rela-
tively low level. The Cox and Snell R2 and Nagelkerke R2 in
Model C1 were 0.049 and 0.052, respectively, and increased to
0.083 and 0.089 in Model C2 and to 0.107 and 0.113 in
Model C3, respectively.
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Discussion

Main finding of this study

The prevalence of commercial sex was the highest (37.2%) in
our unmarried sample and was the lowest among the married
and cohabitating migrants (17.2%), much higher than that
previously reported for rural residents.10 A possible explan-
ation is that rural residents have less access to sex workers

than rural–urban migrants, and the income of rural residents
is much lower than rural–urban migrants.20 – 22

There were no significant differences in the frequency of
commercial sex use among the three marital groups in this
study. In addition, there were no significant differences in
knowledge about HIV/AIDS among the three groups, likely
because the Chinese government has conducted educational
programmes quite broadly among migrants.23,24

Table 2 Factors associated with commercial sex use

Dependent variable: if have had commercial sex (reference: no) Model A1 Model A2 Model A3

The attitudes toward commercial sex 1.02 1.04 1.03

Knowledge of HIV/AIDS 1.12** 1.13** 1.15***

Knowledge of STDs 0.94 0.97 0.96

Marital status (reference: unmarried)

Married but separated 0.73 0.85

Married and cohabitating 0.35*** 0.42***

Migration duration 1.00

Age (reference: 28–35)

35 and above 0.52**

Education (reference: primary school and under)

Junior high school 0.81

Senior high school 0.95

Monthly income (reference: ,1000)

1000–1500 0.57*

.1500 0.69þ
2 Log likelihood 850.93 820.91 773.23

Cox and Snell R2 0.016 0.051 0.072

Nagelkerke R2 0.024 0.078 0.110

Dependent variable: the frequency of commercial sex Model B1 Model B2 Model B3

The attitudes toward commercial sex 0.03 0.02 0.01

Knowledge of HIV/AIDS 0.11** 0.12** 0.14**

Knowledge of STDs 20.07 20.05 20.05

Marital status (reference: unmarried)

Married but separated 20.37 20.22

Married and cohabitating 21.10*** 20.90***

Migration duration 20.01

Age (reference: 28–35)

35 and above 20.64**

Education (reference: primary school and under)

Junior high school 20.36

Senior high school 20.37

Monthly income (reference: ,1000)

1000–1500 20.70**

.1500 20.32

2 Log Likelihood 1015.73 1091.38 1092.77

Cox and Snell R2 0.012 0.046 0.066

Nagelkerke R2 0.015 0.058 0.085

Data source: Survey on Reproductive Health and Family Living of Male Migrant Bachelors in Urban Area in Xi’an City from December 2009 to January 2010

þP , 0.1, *P , 0.05, **P , 0.01, ***P , 0.001.
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From the regression analysis, knowledge of HIV/AIDS,
marital status, age and monthly income were significantly
associated with prevalence and frequency of commercial sex
use. Male migrants with a greater knowledge of HIV/AIDS
and unmarried migrants were more likely to use commercial
sex and used commercial sex more frequently, consistent with
results from previous studies.6,7

The frequency of condom use was relatively low and varied
greatly among migrants with different marital statuses. The
highest level was among the unmarried, and the lowest level
was among the married and cohabitating, in agreement with
previous findings among rural residents.10 However, there
was no significant difference in condom use frequency among
the three groups.

Our regression analysis indicates that knowledge about
HIV/AIDS and STDs had a significant positive effect on the
frequency of condom use, in accord with the findings from
previous research.11,25,26 Marital status has a significantly
positive impact on condom use frequency and age had a sig-
nificantly negative impact on condom use frequency.

What is already known on this topic

In a survey conducted among migrants (including women) in
Shenzhen in 2005, �6% of respondents admitted using

commercial sex.27 Approximately 4.6% of respondents
reported having commercial sex in a survey conducted at
Baotou City in Inner Mongolia,13 and another Shenzhen
survey found that 7.9% of male migrants admitted to having
commercial sex.14

Existing research suggests that attitudes, knowledge of
AIDS, marital status and living arrangements, income, educa-
tion, areas and age are associated with the prevalence of com-
mercial sex use. A study among migrants in Shenzhen found
that the average score obtained in a test of knowledge about
AIDS was slightly higher among those who have had com-
mercial sex than in those who have not.14 Another study
reported that married men are less likely to use commercial
sex than unmarried men, and men who are living with their
spouses are less likely to use commercial sex than those who
are separated from their spouses.20,22 A study of Hispanic
Americans found that the frequency of commercial sex use
decreases with increasing educational level and increases with
increasing income level; surveys in Cheing Mai, Thailand and
Jiangxi, China found similar results.12,20,28

With regard to condom use, a study in Inner Mongolia sug-
gested that only about 36% of the sample (including women)
frequently used condoms.13 A survey conducted among
patients with STDs in Jiangxi, China indicated that only
27.8% of men used condoms voluntarily.12 Another survey

Table 3 Factors associated with condom use

Independent variable: condom use frequency Model C1 Model C2 Model C3

Knowledge of HIV/AIDS 0.11*** 0.09*** 0.11***

Knowledge of STDs 0.23** 0.26** 0.24**

Frequency of commercial sex 0.12** 0.10**

Marital status (reference: unmarried)

Married but separated 20.38 20.34

Married and cohabitating 20.71*** 20.68***

Migration duration 0.02þ
Age (reference: 28–35)

35 and above 20.63***

Education (reference: primary school and under)

Junior high school 20.07

Senior high school 20.12

Monthly income (reference: ,1000)

1000–1500 20.27

.1500 20.10

2 Log Likelihood 1367.09 1698.84 2939.02

Cox and Snell R2 0.049 0.083 0.107

Nagelkerke R2 0.052 0.089 0.113

Data source: Survey on Reproductive Health and Family Living of Male Migrant Bachelors in Urban Area in Xi’an City from December 2009 to January 2010.

þP , 0.1, *P , 0.05, **P , 0.01, ***P , 0.001.
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conducted in Shenzhen reported that among 133 men who
reported having commercial sex, only 10 used a condom
every time (about 7.5%); 38 persons used a condom occa-
sionally (about 29%) and 44 persons never used a condom
(about 33%).14

Knowledge about STDs and HIV/AIDS, income and edu-
cational level have been found to be associated with condom
use in commercial sex. A study in Shenzhen found that
knowledge of STDs and AIDS was associated with condom
use among men having commercial sex.11 A similar phenom-
enon was also found in Hong Kong.26 Another survey con-
ducted in Jiangxi of China found that men with higher
educational level and income are more likely to use condoms
while having commercial sex.12

What this study adds

While there have been previous studies on commercial sex
use in China, many of these studies included both ordinary
men and women in the study population. This study firstly
focuses on the commercial sex behaviours in a population of
‘marriage-squeezed’ male migrants in a context of sex imbal-
ance. Due to the male-biased sex ratio and resulting marriage
squeeze, many male migrants (including unmarried and
married but separated) lack a stable sexual relationship, and
commercial sex becomes a compensatory measure. At the
same time, with less knowledge about HIV/AIDS and STDs,
the prevalence of unprotected commercial sex among unmar-
ried male migrants is high. There are nearly 30 million
marriage-squeezed bachelors in China; when such a large
number of marriage-squeezed bachelors are connected with
other similar groups of the same or different gender through
unprotected commercial sex as the bridge, the risks of HIV/
AIDS and STD transmission will be multiplied.8,9,29 This
study reveals the possible impact of the sex ratio imbalance
and resulting marriage squeeze on public health.

Limitations of this study

First, the sample used in this study is from a city in western
China; therefore, our study results may not reflect the trends
in eastern and southern cities. In addition, the sensitivity of
the sexual issues involved in this survey led to a high rate of
missing data, which may have contributed to bias. In a previ-
ous study, we conducted a similar survey among rural resi-
dents in rural areas that are not directly connected to the
migrants in this study. Thus, the samples in the two surveys
are not comparable.

Secondly, certain variables in this study were measured
using relatively simple measurements, which might lead to a
bias in reliability and validity of measurements. For example,

as suggested by Majra,30 condom use should be measured by
‘correct and consistent use’ in order to assess the risk of HIV
and STD transmission. However, in our study, we adopted
the ‘frequency of use’ for measuring condom use, which pre-
cludes a precise measurement of correct use.

Thirdly, the data and measurements used in this study
were all from a survey, which was not specifically designed
to focus on questions relevant to commercial sex among in-
voluntary bachelors. Therefore, this study excluded many
relevant questions.

Future studies can be improved as follows: revise and
modify the present questionnaires and measurements, select
more representative cities where migrants are concentrated to
conduct new surveys and improve the reliability and validity
of the measurements through better survey technology.
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