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Abstract

Background Migration is known to influence human health. China has a high migration rate and a significant num-
ber of people who are HIV-positive, but little is known about how these factors intersect in sexual risk behaviors.

Objective This study aimed to explore sexual risk behaviors between migrants and non-migrants among newly
diagnosed HIV infections, and assess the changes of sexual risk behaviors with length of stay in the current city of
migrants.

Methods A cross-sectional questionnaire was conducted among people newly diagnosed with HIV from July 2018
to December 2020 who lived in Zhejiang Province. In the study, sexual risk behaviors included having multiple sexual
partners and unprotected sexual behaviors (in commercial sexual behaviors, non-commercial sexual behaviors,
heterosexual behaviors, and homosexual behaviors). Binary logistic regression models were employed to explore the
influencing factors of sexual risk behaviors, measured by multiple sexual partners and unprotected sexual partners.

Results A total of 836 people newly diagnosed with HIV/AIDS were incorporated in the study and 65.31% (546) were
migrants. The percentages of non-commercial sexual behaviors among migrants were statistically higher than those
of non-migrants. Commercial heterosexual behavior was higher among non-migrants compared with migrants. The
proportion of study participants having unprotected sexual behaviors and multiple sexual partners with commercial/
non-commercial partners was both higher among migrants compared with non-migrants. Among migrants, the likeli-
hood of sexual risk behaviors in both commercial and non-commercial sex increased in the first 3 years and reduced
after 10 years. Compared with non-migrants, migrants were statistically associated with multiple sexual partners
[P=.007, odds ratio (OR) =1.942]. However, migrants did not exhibit a significant difference in unprotected sexual
behaviors compared with non-migrants. In addition, migrants aged between 18 and 45 years who relocated to the
current city in the past 2-3 years tended to have multiple sexual partners (P<.05).

Conclusions People newly diagnosed with HIV engaged in different sexual risk behaviors among migrants and non-
migrants and more attention should be paid to migrants. For non-migrants, it is urgent to promote the prevention
of commercial sexual behaviors. For migrants, prevention of non-commercial sexual behaviors and universal access
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to health care especially for new arrivals who migrated to the current city for 2-3 years are needed. Moreover, sexual
health education and early HIV diagnosis are necessary for the entire population.

Keywords Migration, HIV, Sexual behavior, Health policy

Background

As a major global public health issue, approximately
38.4 million people worldwide were living with HIV
(human immunodeficiency virus) at the end of 2021,
and a significant number of new infections are reported
each year (1.5 million globally in 2021) [1]. Migration has
been proved as a potential risk factor for this significant
rise in new HIV infections because of biological, socio-
economic, and structural factors [2-5]. For example,
evidence from the USA, Russia, and the Netherlands all
reported that migrants were vulnerable to HIV infec-
tion with sexual risk behaviors and tended to become
the “bridge population” between destination country and
home country [6—11]. For the measurement of sexual risk
behavior, some studies used recent sexually transmit-
ted infection or HIV infection as the outcome measure
among men who have sex with men, while other studies
used unprotected anal sex as the measurement, which
included position (i.e., insertive or receptive), HIV status
(i.e., positive, negative, or unknown), and partner type
(e.g., primary or casual) [12, 13]. For heterosexual adults,
sexual risk behavior has been defined as both inconsist-
ent condom use and having multiple sex partners in the
past 12 months [14, 15]. Usually, homosexual behaviors
with condoms are regarded as low sexual risk behaviors,
and high sexual risk behaviors include heterosexual/
homosexual behaviors without condoms [16]. In addi-
tion, having multiple sexual partners increases the sexual
risk [17, 18]. Specifically, sexual risk behavior was defined
as sexual intercourse with a casual or new main partner
without a condom or without a HIV test for those part-
ners who had ever had intercourse [19].

In China, the economic and social development pro-
vide conditions for internal migration, with a significant
number of people moving from rural to urban areas,
under-developed to developed areas, and western to east-
ern areas in search of wealth or to seek job opportunities
[20]. The 2020 population census of China revealed that
there were 375.82 million migrants, which accounted
for 26.62% of the total population [21, 22]. Report on
China’s Migrant Population Development 2018 showed
that 26.0% of the migrant population had at least one
infectious disease, and HIV/AIDS accounted for a high
proportion [23]. A meta-analysis in China found the
incidence rate of HIV among the migrant population
is 1.86%o from 2006 to 2016 [24]. As a southeast coast
province, Zhejiang is one of the most developed areas in

China, attracting a substantial number of migrants every
year (e.g., 6,938,805 individuals moved to Zhejiang dur-
ing 2010-2020). In addition, the absence of the supervi-
sion of family and friends, a sense of anonymity, and an
inadequate HIV risk perception offer much sexual free-
dom, which may result in HIV infection [25-27]. Moreo-
ver, migration is instrumental in the spread of HIV, which
may transmit HIV from sexual partners in their current
city to their partners living at home [28, 29]. Therefore,
the large-scale migration in China also has the potential
to rapidly transform scattered local HIV outbreaks to an
epidemic that is more national in scope.

Whether undertaking “external migration” (i.e., migrat-
ing from one country to another) or “internal migra-
tion” (i.e., migrating from one region to another in the
same country), migrants are regarded as a risk popula-
tion for infection with HIV/AIDS [11, 30-32]. However,
most studies to date have focused on the general differ-
ence of sexual risk behaviors and HIV-related knowledge
between HIV-negative migrants and non-migrants [33,
34]. Moreover, evidence is limited regarding whether the
risk differs among various sexual behaviors (e.g., between
commercial and non-commercial sexual behaviors) and
people with different migration experiences (e.g., length
of stay in the current city); such information is important
for the design of targeted public health interventions.
Consequently, this study aimed to explore whether sexual
behaviors—especially commercial and non-commercial
sexual behaviors—differ between migrants and non-
migrants with new HIV infections, and whether sexual
risk behaviors differ with the length of stay in the current
city for migrants with newly diagnosed HIV infections.

Methods

Participants and data collection

A cross-sectional survey was conducted among people
newly diagnosed as HIV-positive who lived in Zhejiang
Province (e.g., Hangzhou, Ningbo, Taizhou, Wenzhou,
Jiaxing, Huzhou, Shaoxing, and Jinhua). More than 1000
people are diagnosed with HIV each year in Zhejiang
Province [35]. Although the HIV/AIDS (acquired immu-
nodeficiency syndrome) epidemic in Zhejiang Province
is not highly prevalent compared with other provinces in
China (e.g., Yunnan and Guangxi), migrants accounted
for 70% of all newly diagnosed HIV infections in Zhe-
jiang Province [36]. Therefore, we selected Zhejiang
Province to explore migration experiences and reported



Zhou et al. BMC Infectious Diseases (2023) 23:370

commercial and non-commercial sexual behaviors
among newly diagnosed HIV infections.

All people with HIV diagnosed between July 2018 and
December 2020 in Hangzhou were invited to partici-
pate in the questionnaire survey. The questionnaire was
a paper-based structured questionnaire in Chinese. The
questionnaire was designed based on the guidelines of
intervention work for the prevention of HIV/AIDS issued
by the Chinese Center for Disease Control and Preven-
tion and our previous study [37, 38], but some ques-
tions were amended to meet the purpose of this study.
The survey was conducted when they were diagnosed
with HIV positive in the HIV-designated hospitals, and
the participants were informed that they could withdraw
at any time following the voluntary principle. Staff with
experience in AIDS prevention and control from China
CDC conducted the survey, and each participant took
approximately 15 min to complete the questionnaire.
The survey collected information on basic character-
istics (e.g., gender, age, monthly salary, marital status),
migration experience (e.g., registered residence, current
living city, length of stay in the current city), and sexual
risk behaviors. The sample size was calculated based on
1.86%0 HIV diagnosed risk among immigrants accord-
ing to a previous study [24], which requires at least 701
participants. We also estimated the sample size based on
5-10 times the number of questions in the questionnaire,
which requires 740 respondents. To maximumly select
a representative sample from the population, a total of
836 newly diagnosed people living with HIV/AIDS were
incorporated into the study.

Definition and measurements

In the study, migration was defined as the adults who
leave the home city where their registered residence is
located and live in another city for the purpose of work or
other reasons [39]. Participants were grouped by regions
(i.e., eastern, central and western regions) and economic
level of their registered residence, as evaluated by per
capital gross domestic product (GDP) (i.e., developed and
less-developed regions) [40]. Sexual behaviors included
commercial sexual behaviors and non-commercial sex-
ual behaviors. Commercial sexual behaviors represented
paying for sexual behaviors, which included commer-
cial heterosexual behaviors and commercial homosexual
behaviors. Non-commercial sexual behaviors represented
sexual behaviors with partners without payment, and
included non-commercial heterosexual temporary sex
(i.e., having sexual behaviors with strangers or acquaint-
ances for once), non-commercial heterosexual fixed sex
(i.e., having sexual behaviors with spouses or ongoing
partners), and non-commercial homosexual behaviors
[41]. Sexual risk behavior is defined as having multiple
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sexual partners (i.e., engaging in sexual behaviors with
more than one partner) or unprotected sexual behav-
iors (i.e., engaging in sexual behaviors without con-
doms). In our study, commercial and non-commercial
sexual behaviors were asked conducting in all past years
before diagnosis, and having multiple sexual partners or
unprotected sexual behaviors were asked conducting in
one year before diagnosis. Either having multiple sex-
ual behaviors in commercial or non-commercial sexual
behavior was defined as having multiple sexual behav-
iors. For the frequency of condom use, the answers were
classified as “never’, “sometimes’, and “everytime” Par-
ticipants who choose “everytime” were defined as having
no unprotected sexual behavior, and choose “never” or
“sometimes” were defined as having unprotected sexual
behavior.

Statistical analysis

A description method, including frequency, percent-
age, and mean+SD, was used to describe the basic
demographic characteristics and sexual risk behaviors
of people newly diagnosed with HIV. Condom using,
multiple sexual partners, and the probability of engag-
ing in sexual risk behaviors were analyzed for migrants
and non-migrants, and by length of stay in the current
city for migrants. Binary logistic regression models were
employed to explore the influencing factors of sexual risk
behaviors, measured by multiple sexual partners and
unprotected sexual partners. The following independent
variables were incorporated into the analysis: migrant
experience, age, gender, monthly salary, length of stay in
the current city, registered residence by region, and reg-
istered residence by economic level. The statistical soft-
ware SPSS 23.0 (IBM, Armonk, NY, USA) was used to
analyze all data. Variables with P<.05 were considered
statistically significant.

Ethical considerations

The study protocol and consent procedure were approved
and conducted using all relevant guidelines and regula-
tions by the Medical Ethics Committee of Hangzhou
Center for Disease Control and Prevention (20,190,712).
The informed consent was obtained from all subjects
and/or their legal guardian(s). Individual confidentiality
was protected as part of the management of individual
information and the processing of personal data.

Results

Table 1 shows the basic characteristics of the study par-
ticipants who were all newly diagnosed with HIV. In
total, 69.86% (584) of the participants were male, the
median age was 46 (32, 57) years, the median monthly
salary was 3500 [1600, 5000] RMB, and 73.92% (618)
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Table 1 The basic characteristics of newly diagnosed HIV people

Items Number Percentage (%)
Gender

Male 584 69.86

Female 246 2943

Missed 6 0.72

Age (Median, Interquartile Range) 46 (32, 57)

Monthly salary (Median, Interquartile Range)
Marital status

Married

Non-married

Missed

Self-perceived transmission way
Commercial heterosexual behavior
Non-commercial heterosexual temporary sex
Non-commercial heterosexual fixed sex
Commercial homosexual behaviors
Non-commercial homosexual behaviors
Drug using

Blood infection

Don not know

Missed

HIV test before diagnosed

Yes

No

Missed

Migration experience

Yes

No

Length of stay in the current city among migrants (year)
0-1

2-3

4-6

7-9

>10

Missed

Registered residence by region

Eastern regions

Central and western regions

Missed

Registered residence by economic level
Developed regions

Less-developed regions

Missed

3500 (1600, 5000)

618 73.92
195 2333
23 2.75
192 2297
152 18.18
105 12.56
1 0.12
1 1.32
0 0
1 0.12
1 1.32
363 4342
53 6.33
425 50.84
358 42.82
546 65.31
290 3469
163 3835
75 17.65
53 1247
27 6.35
107 2518
121 2847
262 31.34
218 26.08
356 4258
283 33.85
197 2356
356 4258

of the participants were married. Among the partici-
pants, 35.77% (299) were from eastern regions, 10.05%
(84) were from central regions, and 11.60% (97) were
from western regions. For economic level, 32.30% (270),
13.16% (110), and 11.96% (100) of participants were from

developed regions, medium-developed regions, and less-
developed regions, respectively. As for the self-perceived
transmission way, 22.97% (192) thought it was commer-
cial heterosexual behavior, followed by non-commercial
heterosexual temporary sex (18.18%, 152), heterosexual
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fixed sex (12.56%, 105), non-commercial homosexual
behaviors (1.32%, 11), commercial homosexual behaviors
(0.12%, 1), and blood infection (0.12%, 1). Among all par-
ticipants, 65.31% (546) were migrants and 34.69% (290)
were non-migrants. For migrants, 38.35% (163) had been
living in their current city for 0-1 year, 36.47% (155) for
2-9 years, and 25.18% (107) for > 10 years.

The sexual risk behaviors between migrants and non-
migrants are shown in Table 2. The percentages of non-
commercial sexual behaviors among migrants were
statistically higher than those of non-migrants (39.93%
vs. 28.28% for non-commercial heterosexual temporary
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sex, and 26.56% vs. 15.52% for non-commercial hetero-
sexual fixed sex). Commercial heterosexual behavior was
higher among non-migrants (51.03%, 148) compared
with migrants (39.93%, 218) (P=.002).

The proportion of study participants having unpro-
tected sexual behaviors and multiple sexual partners with
commercial/non-commercial partners was both higher
among migrants compared with non-migrants (Fig. 1).

Both in commercial and non-commercial sex, the per-
centage who having unprotected sexual behaviors was
higher among people from central and western regions
or less-developed regions compared with those from

Table 2 Migration and sexual risk behaviors before diagnosed with HIV

Items Migrant Non-migrant Pvalue
Number Percentage (%) Number Percentage (%)

Drug using 0616

Yes 17 3.1 9 3.10

No 529 96.89 281 96.90

Commercial heterosexual behavior 0.002

Yes 218 39.93 148 51.03

No 328 60.07 142 4897

Non-commercial heterosexual temporary sex 0.001

Yes 218 3993 82 28.28

No 328 60.07 208 71.72

Non-commercial heterosexual fixed sex <0.001

Yes 145 26.56 45 15.52

No 401 7344 245 84.48

Homosexual behaviors 0.077

Yes 19 348 4 1.38

No 527 96.52 286 98.62

Commercial homosexual behaviors 0.466

Yes 1 0.18 0 0

No 545 99.82 290 100

Non-commercial homosexual behaviors 0.909

Yes 10 1.83 5 1.72

No 537 98.17 286 98.28

Unprotected sexual behaviors

Commercial sex Non-commercial sex

®Migrant ®Non-migrant

Multiple sexual partners

Commercial sex Non-commercial sex

®Migrant ®Non-migrant

Fig. 1 Unprotected sexual behaviors and multiple sexual partners between migrant and non-migrant
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eastern or developed regions. In terms of having multi-
ple sexual partners, the percentage of people from cen-
tral and western regions was higher in commercial and
non-commercial sex compared with that of people from
eastern regions (Fig. 2). However, the results of logistic
models showed that there was no significant difference
between regions and economic levels on unprotected
sexual behaviors and multiple sexual partners (P>.05).

Moreover, among migrants, the likelihood of having
unprotected sexual behaviors reduced and then increased
with the length of time living in the current city. Gener-
ally, the percentage of having multiple sexual partners
tended to increase initially and then decrease with the
length of time living in the current city. For commercial
sex, the likelihood of sexual risk behaviors increased in
the first 3 years (from 27.44%, 45 to 28.95%, 26) of living
in the current city, then reduced to 28.16% (29) after 10
years. For non-commercial sex, the likelihood increased
in the first 3 years (from 43.90%, 72 to 63.16%, 48), then
reduced to 44.67% (46) after 10 years (Fig. 3).

Unprotected sexual behaviors
80

Commercial sex Non-commercial sex

m Eastem regions ® Central and westem regions

80 -

Commercial sex Non-commercial sex

m Developed regions ® Less-developed regions
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The results of logistic models showed that migrants
were statistically associated with multiple sexual partners
(P=.007, odds ratio (OR)=1.942) compared with non-
migrants (Table 3). However, migrants did not exhibit a
significant difference in unprotected sexual behaviors
compared with non-migrants, and registered residence
by regions and economic levels also had no significant
effect on sexual risk behaviors. Males were likely to
engage in unprotected sexual behaviors compared with
females. In addition, migrants aged between 18 and 45
years and living in the current city for 2—3 years tended
to have multiple sexual partners (P<.05).

Discussion

In this study, people newly diagnosed with HIV engaged
in different sexual risk behaviors among migrants
and non-migrants. Migrants who were HIV-positive
accounted for 65.31% (546) of the study participants.
Numerous studies have demonstrated positive associa-
tions between migration and the spread of HIV [20, 29,

Multiple sexual partners
80

0+ T

Commercial sex Non-commercial sex

m Eastem regions ® Central and westem regions

80 1

‘N

Commercial sex Non-commercial sex

m Developed regions ® Less-developed regions

Fig. 2 Unprotected sexual behaviors and multiple sexual partners by regions and economic levels

Unprotected sexual behaviors

Having multiple sexual partners

Sexual risk behaviors

80 80 80
60 60 60
40 40 O"Q %40 9<
20 \\ e 20 20
0+ T T —_— 0 -+ T T T ) 0+ T T T T )
0-1 2-3 46 79 >10 0-1 2-3 46 79 >10 0-1 23 4-6 79 >10
== Commercial sex ====Non-commercial sex == Commercial sex ====Non-commercial sex === Commercial sex Non-commercial sex

Fig. 3 Unprotected sexual behaviors, having multiple sexual partners, and sexual risk behaviors among migrants by length of time living in the

current city
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Table 3 The influencing factors of sexual risk behaviors among total participants and migrants
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Items Multiple sexual partners (No=0, Yes=1) Unprotected sexual behaviors (No=0, Yes=1)
Total Migrant Total Migrant
Pvalue Adjusted OR Pvalue Adjusted OR Pvalue Adjusted OR Pvalue Adjusted OR
(95%Cl) (95%ClI) (95%ClI) (95%Cl)

Migration experience

Migrant 0.007 1.942(1.204,3.132) - - 0.218 1.338(0.842,2.126) - -

Non-migrant (refer- - - - -

ence)

Age (year)

18-45 0.003 2.265(1.312,3.908) 0.007 2.943(1.344,6.444) 0.001 2441(1.464,4.071) 0.013 2.591(1.221,5.499)
46-59 0.047 1.79(1.008,3.178) 0481 1.359(0.579,3.189) 0.101 1.557(0.917,2.644) 0454 1.361(0.607,3.051)
>60 (reference)
Gender

Male 0.199 1.332(0.860,2.064) 0.995 1.002(0.542,1.852) 0.008 1.775(1.159,2.719) 0.356 1.333(0.724,2.456)
Female (reference)

Monthly salary (RMB)

0-1000 0.058 0.515(0.259,1.023) 0.189 0.527(0.202,1.371) 0.936 1.029(0.518,2.042) 0.656 0.806(0.312,2.080)
1001-4000 0212 0.667(0.353,1.260) 0.196 0.569(0.242,1.338) 0.594 1.192(0.625,2.276) 0.848 1.086(0.466,2.533)
4001-8000 0470 0.786(0.410,1.509) 0.638 0.807(0.331,1.971) 0.400 1.332(0.684,2.594) 0.485 1.378(0.560,3.388)
>8001(reference)

Length of stay in the current city among migrants (year)

0-1 - - 0.283 1.47(0.728,2.968) - - 0.701 1.146(0.571,2.303)
2-3 - - 0.006  3.209(1.387,7.424) - - 0.208 1.724(0.739,4.023)
4-6 - - 0.395 1.463(0.608,3.521) - - 0.695 0.837(0.345,2.033)
7-9 - - 0.893 1.087(0.321,3.679) - - 0.756 0.829(0.255,2.696)
>10 (reference)

Registered residence by region

Eastern regions 0.562 0.784(0.345,1.784) 0.901 0.938(0.346,2.548) 0.682 1.189(0.519,2.726) 0.575 1.332(0.489,3.631)
Central and western regions (reference)

Registered residence by economic level

Developed 0.280 1.567(0.694,3.540) 0.761 1.156(0.454,2.943) 0.651 0.827(0.363,1.883) 0413 0.676(0.264,1.726)
regions

Less-developed regions (reference)

42], and migrants also tended to have a higher incidence
rate of delayed HIV diagnosis [43]. For example, a study
in South Africa indicated that the economic marginali-
zation and social isolation led to migrants with multi-
ple sexual partners in order to escape from solitude and
get rid of the anxiety about work and life [44]. A previ-
ous study in Netherlands showed that about 50% of the
migrants with HIV were late diagnosed [45]. Moreover,
based on the healthy immigrant effect, migrants fre-
quently have better health compared with local residents
at the outset. However, with the pressure of cultural
differences, and the process of integration into a new
environment, this health advantage tends to gradually
disappear, which may cause their long-term health to
be worse than that of non-migrants [20, 42]. Migrants
may have less opportunities to receive health education,

including sexual health education offered by local health
institutions for permanent residents [46]. Inadequate
sexual risk perception may also increase the risk of sexual
behaviors [20, 34].

In our study, migrants tended to engage in more non-
commercial sexual behaviors, while non-migrants tended
to engage in more commercial sexual behaviors. Through
unfamiliar and unstable living conditions, migrants face
unusual pressures such the absence of company from
family and friends, which increases the vulnerability
and insecurity of migrants. Such physical and mental
insecurity leads to migrants having a need for company
and emotional support [15], which may cause them to
engage in non-commercial sexual behaviors simply for
emotional need. A study in Hangzhou, Zhejiang province
found that 65.13% of the newly reported HIV/AIDS cases



Zhou et al. BMC Infectious Diseases (2023) 23:370

with non-marital or non-commercial heterosexual trans-
mission from 2017 to 2019 were migrants [47]. Non-
migrants usually have better economic conditions, higher
sexual socialization, and easier access to the local enter-
tainment venues for social needs, thus non-migrants
may be likely to have more commercial sexual behaviors
[29]. However, there were also studies showed the high
probability among migrants engaging in commercial sex
[48], and the increasing rate of commercial sex among
unmarried male migrants may be because of the mar-
riage squeeze society (i.e., the relative scarcity of women
to men in an area which causes males hardly to be mar-
ried) of China [31]. Additionally, it can be explained by
the accessibility of commercial sex (e.g., low price and
acquaintance society) in rural China [49], but this study
was conducted in urban China, the poor accessibility may
result in fewer commercial sexual behaviors.

Although migrants did not show a significant differ-
ence in unprotected sexual behaviors compared with
non-migrants, a higher number of migrants had mul-
tiple sexual partners compared with the non-migrants.
In most cases, migrants live in poor neighborhoods
and experience difficulties in applying for a steady and
long-term job. A previous study showed that unmarried
women living in communities in which temporary and
casual work was most prevalent tended to have multi-
ple sexual partners [17]. In Chinese rural areas, the rela-
tionship between people is much closer than in urban
areas, and the family institution is placed in a significant
position [50]. Consequently, when anyone breaks the
routine, engaging in such as casual sex or extra-marital
sexual relationships, it is likely to become the after-din-
ner speaking of neighbors in rural areas. However, when
people from rural areas migrate to a new place, a sense
of sexual freedom may appear [48], which may lead to
these kinds of behaviors (i.e., multiple sexual behav-
iors). Moreover, evidence showed that migration was a
male domain, especially among young males who are in
a period of active sexual behaviors [29, 34]. These men
usually left their established communities and migrated
without their wives and family members [29]. It has been
reported that unaccompanied married migrant males are
likely to have extramarital affairs [51-53]. A prior study
in China showed that over 40% of male labor migrants
had multiple sexual partners [34]. Correspondingly, indi-
viduals migrating with their spouses tend to have a low
risk of engaging in casual sex [27]. We also observed that
among migrants, new arrivals who moved to the cur-
rent city for about 2-3 years tended to engage in having
multiple sexual partners. A study in Uganda indicated
that HIV incidence was highest in the first 2 years after
migrating into the destination area regardless of gen-
der, which suggested that migrants did not benefit from
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HIV-related services in the first 2 years after migration
[54]. Nevertheless, some studies showed the opposite
conclusion. For instance, European researchers found
the longer the length of stay in the destination country,
the higher was the probability of infected with HIV after
migration [55, 56]. It may result from the differences in
the migration experience of the study participants (inter-
nal migration vs. external migration) and the economic
level of the destination regions (developing country
vs. developed country). As discussed above, the pres-
sures caused by instabilities, uncertainties, and isolation
among migrants of their relocation may expose them to
various sexual risk behaviors [48].

Inequality in China is still a huge barrier to HIV pre-
vention and control, and migrants are tended to be dis-
proportionately affected by HIV [57, 58]. The crucial
issue for migrants’ health is not their social characteris-
tics such as poor living conditions or the lack of health
awareness, but the institutional problems regarding
health security and service provision [59]. The govern-
ment is supposed to provide universal access to health
care to migrants regardless of their length of stay in the
current regions and include more anti-HIV drugs into
the medical insurance.

Health education is an effective way to enhance
knowledge about HIV, regardless of whether people
are migrants or non-migrants. UNAIDS proposed that
strengthening and expanding community-led HIV pre-
vention services is one of the ten point action plans
[60]. Therefore, more HIV education resources need
to be allocated to communities with large numbers of
migrants, and these resources need to highlight the risk
of having multiple sexual partners even though they are
not strangers or sex workers. More emphasis should be
placed on condom use in sexual behaviors during HIV-
related health education. Migrants are more likely to use
free condoms which suggest expanding the distribution
channels of free condoms may improve the acceptance of
condom use [61]. In addition, providing multiple options
in health education, including both new and traditional
media for migrants is essential [62]. For example, HIV-
related knowledge could be advertised on television, in
the press, and mass transportation, and it may promote
positive community-wide attitudes about HIV [63]. How-
ever, though many HIV education activities have been
conducted over the years, there are still marked chal-
lenges in the early diagnosis and early detection of HIV in
China. The perceived stigmatization of HIV [27] means
people with sexual risk behaviors may be not willing to
be tested in an institutionalized setting, which may delay
HIV diagnosis. An alternative approach that is conveni-
ent and effectively protects privacy is HIV self-testing,
and this should be promoted in communities, where it
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has the potential to reach every person who has sexual
risk behaviors and tends to have the test [64]. Moreover,
it is an effective way to incorporate HIV testing into the
emergency department in order to enhance the early HIV
diagnosis [65, 66].

Limitations

First, considering the large geographical area, the cul-
tural differences, and the differences in the predominant
routes of HIV transmission in different areas of China,
our results from only one province cannot fully represent
the behavior of other people newly diagnosed with HIV.
Also, the time period was July 2018 — December 2020 in
the study design, so the results may be limited to extend-
ing after 2021. Second, this cross-sectional study cannot
explore the causality of migration and sexual risk behav-
iors. Third, there were some missing responses on prior
HIV testing status, length of stay in the current city and
it is also important to explore the refusal rate and rea-
sons. Fourth, considering data regarding previous HIV
tests were missing, we could not distinguish whether the
migration happened before or after the HIV diagnosis.
Finally, although the questionnaire was designed based
on the guidelines of intervention work for the prevention
of HIV/AIDS issued by the Chinese Center for Disease
Control and Prevention and previous studies, some ques-
tions were amended to meet the purpose of this study.
Thus, the validity of the questionnaire needs further
testing.

Conclusion

People newly diagnosed with HIV engaged in different
sexual risk behaviors among migrants and non-migrants
and more attention should be paid to migrants. For non-
migrants, it is urgent to promote the prevention of com-
mercial sexual behaviors. For migrants, prevention of
non-commercial sexual behaviors and universal access
to health care especially for new arrivals who migrated
to the current city for 2—3 years are needed. Moreover,
sexual health education and early HIV diagnosis are nec-
essary for the entire population.
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