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Abstract

Background—The majority of people living with HIVV/AIDS in China are unaware of their
serostatus, and increasing the utilization of HIV testing may help to control the epidemic.

Methods—This longitudinal study was conducted among female sex workers (FSWSs) in 2 cities
in Yunnan Province, China. Participants were surveyed in face-to-face interviews and tested for
HIV and STDs. Factors associated with HIV-testing history and HIV-test follow-up were analyzed.

Results—Of the 1642 study participants, 291 (17.7%) had been previously tested and 868
(52.9%) returned for post-test follow-up. Factors associated with having a previous HIV test
included attending the Kaiyuan study (aOR: 4.9, 95% Cl: 2.3-10.1), =9 years of schooling (aOR:
10.9, 95% ClI: 2.6-45.5), <5 clients in the recent week (aOR: 1.7, 95% CI: 1.2-2.3), having a
regular sexual partner (aOR: 1.9, 95% CI: 1.4-2.5), illegal drug use history (aOR: 2.2, 95% ClI:
1.5-3.1), pelvic pain in the past 12 months (aOR: 1.9, 95% CI: 1.1-3.6), HIV-seropositivity (aOR:
1.8, 95% CI: 1.2-2.8), and high perception of HIV risk (aOR: 1.5, 95% CI: 1.1-2.2). FSWs who
had =9 years of schooling (aOR: 1.4, 95% ClI: 1.1-1.9), had <5 clients in the recent week (aOR:
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1.3, 95% ClI: 1.1-1.6), or were from another province (aOR: 1.9, 95% CI: 1.4-2.5) or city (aOR:
1.4, 95% CI: 1.1-1.8) were more likely to follow-up.

Conclusions—The low HIV-testing history and follow-up rates found in this is study is a
significant public health problem as many high-risk individuals are not aware of their serostatus.
Immediate action needs to be taken to increase the utilization of HIV testing services and notify
people of their HIV status.

Although HIV prevalence among the general population in China remains low, previous
research and surveillance efforts have found staggering prevalence rates in some high-risk
populations, such as female sex workers (FSW) and injection drug users (IDU).1 Of all the
Chinese provinces, Yunnan province has the largest number of people living with HIV/
AIDS, accounting for 25% of China’s cumulative HIV/AIDS cases.? The province’s
proximity to major opium-producing areas in Southeast Asia has led to higher levels of drug
trafficking and addiction in Yunnan. Parts of Yunnan have active commercial sex industries
and the compounding risks of unsafe sexual and drug injection practices have fueled the
HIV/AIDS epidemic in the area.3 In 2006 and 2007, the HIV prevalence in Honghe
Prefecture, Yunnan was about 10 times that of all of China (0.5% vs. 0.05%) and was even
higher among the region’s high-risk populations of IDUs (59.9%-60.4%) and FSWs (8.3%—
11.3%).4

Currently, the majority of people living with HIVV/AIDS in China are unaware of their
serostatus® and this lack of status awareness has been one of the main barriers to HIV
prevention in China. In response to the growing epidemic, the Chinese Ministry of Health
(MOH) has implemented HIV/AIDS policy that has expanded HIV testing through
mandatory testing in prison and detoxification settings, testing outreach with high-risk
populations, and free voluntary counseling and testing (VCT).16:7 However, underutilization
of these services has persisted® 712 and is a challenging public health concern that has not
yet been resolved. Of those who do seek HIV tests, large proportions fail to return for
posttest counseling and results and thus still remain ignorant of their serostatuses.8-19 In the
face of similar problems regarding poor HIV test follow-up, other countries have expanded
the use of rapid HIV testing,13-16 and whereas rapid testing has been used in China, it has
not yet been widely implemented.

Although previous research has identified the structural and interpersonal barriers to VCT
utilization,8-10.12.17-26 fe\y studies have characterized the factors associated with having
been previously tested for HIV and returning for HIV results and counseling among FSWs.
Understanding these factors may help improve HIV-testing policy and increase testing
utilization, which together will lead to better control of the Chinese HIV/AIDS epidemic. In
this study, we analyze the risk factors associated with previous HIV-testing and current
posttest follow-up among FSWs in Kaiyuan and Gejiu, Yunnan, China.

MATERIALS AND METHODS

Study Participants

This longitudinal study was conducted as a part of the China Comprehensive International
Program of Research on AIDS (China CIPRA) between March 2006 and April 2007 in the
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cities of Gejiu and Kaiyuan of Honghe Prefecture, Yunnan Province, China. Before study
implementation, a Community Advisory Board (CAB) of brothel owners, FSWSs, and retired
local officials was established. CAB members explained study purpose, procedures, benefits,
and possible risks of study participation to FSWs before participant recruitment. Outreach
workers recruited FSWs directly in commercial sex establishments. Inclusion criteria
stipulated that participants were female, at least 16 years old, lived in Gejiu or Kaiyuan, and
had engaged in commercial sex work within the past 3 months. All participants provided
written informed consent.

Data Collection

Specialists from the National Center for AIDS/STD Control and Prevention (NCAIDS) and
the Yunnan Provincial Center for Disease Control and Prevention (CDC) trained local staff
members from the Gejiu and Kaiyuan CDCs to give HIV pre- and post-test counseling.
Trained staff members provided private, one-on-one HIV pretest counseling to all
participants. Subjects were asked a series of questions regarding HIV-testing history,
demographic information, HIV/STD knowledge, illegal drug use history, and sexual history
through structured interviews. All participants were given the option to decline to answer
any questions. Finally, blood specimens, urine samples, cervical secretion swab samples, and
vaginal secretion samples were collected. A unique identity code was assigned to each
participant’s questionnaire and laboratory samples to protect subject confidentiality. Subjects
were compensated 50 RMB (USD 7).

FSW participants were instructed to return in 4 weeks to receive HIV/STD test results and
attend post-test counseling. Outreach workers and CDC staff contacted participants 1 week
before the intended follow-up to remind participants to return for test results. Outreach
workers gave direct reminders by seeking out participants in their workplace when they
could not be reached by phone. To further protect the privacy of participants, subjects” HIV
test results were not disclosed to outreach workers. CDC staff made extensive efforts to
notify those who did not return for HIV post-test counseling, especially those who tested
HIV-positive. Those who tested positive for one or more STDs were referred to treatment at
the Kaiyuan People’s Hospital/Kaiyuan Dermatology Hospital and the Gejiu Kafang
Hospital/Gejiu Laochang hospital. The study protocol and informed consent forms were
approved by the Institutional Review Board of the National Center for AIDS/STD Control
and Prevention, Chinese CDC.

Laboratory Testing of HIV/STDs

Serum samples were tested for HIV antibody by enzyme-linked immunosorbent assay
(ELISA; Organon Teknika, Boxtel, CO, Ltd., Netherlands). Positive samples were further
confirmed by Western blot (HIV Blot 2.2 WB; Genelabs Diagnostics, Singapore). Blood
specimens were also tested for herpes simplex virus (HSV-2; Herpe Select-2 ELISA 1gG;
Focus Technologies, Cypress, CA) and syphilis antibodies. Subjects with plasma positive for
both TPPA (Serodia; Fujire-bio, Inc, Fuji, Japan) and RPR (RPR Diagnosis kit; Xinjiang
Xindi, China) were considered syphilis positive. Wet mounts were made from vaginal swab
specimens at the study site. Samples were classified as 7richomonas vaginalis positive if
motile organisms were seen. Cervical swab specimens were tested for nucleic acid of
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Neisseria gonorrhoeae and Chlamydia trachomatis by polymerase chain reaction (Amplicor;
Roche Diagnostics, Basel, Switzerland). Urine was tested for trace of opiates (Acon MOP;
Acon Biotech, Hangzhou, China).

Statistical Analysis

RESULTS

Data from questionnaires and laboratory testing were entered into and managed by DataFax
system (Clinical Data-Fax Systems, Hamilton, ON, Canada), and transferred to a SAS
database (SAS 9.1, SAS Institute Inc, Cary, NC) for analysis. Univariate logistic analyses
were used to identify factors associated with having had an HIV test before the study and
with attending HIV test results and post-test counseling in this study. Variables with £< 0.2
in univariate logistic analysis were included in a multivariate stepwise logistic regression
analysis model, and those with £< 0.1 were kept in the final multivariate model.

Study Population

In total, 1657 FSWSs were approached for participation in the study. Four of those
approached declined the invitation to participate and 11 were less than 16 years old and thus
not eligible to participate. The remaining 1642 participants provided informed consent and
were enrolled in the study. Of the 1642 FSWs surveyed, 237 (17.7%) reported having been
previously tested for HIV. In the HIV/STI testing of the current study, 168 (10.2%)
participants tested HIV-positive, 170 (10.4%) were N. gonorrhoeae positive, 432 (26.3%)
were C. trachomatis positive, 179 (10.9%) were 7. vaginalis positive, 136 (8.3%) were
syphilis positive, and 1099 (66.9%) were HSV-2 positive. In all, 233 women tested positive
for urine opiates and of them, 133 self-reported injection drug use within the past 3 months.
Of these drug-using and injection-drug-using FSWs, 39.5% and 46.7% were HIV-positive,
respectively.

Table 1 highlights the differences in demographic and behavioral characteristics between
HIV-negative and HIV-positive FSWs. More HIV-positive FSWs were older and were from
outside of Yunnan or from other cities in Yunnan. When compared to HIV-negative FSWs,
more HIV-positive FSWs reported engaging in certain risk behaviors including having = 5
clients in the recent week (44.0% vs. 32.0%, P < 0.002), failing to use a condom with last
client (19.0% vs. 13.2%, £=0.04), and injecting drug use (51.2% vs. 5.8%, P< 0.001).
However, condom use with regular sexual partners did not differ significantly between HIV-
negative and HIV-positive FSWs and HIV-positive FSWs were more likely to have had a
previous HIV test (32.1% vs. 16.1%, £ < 0.001) and know the results of that test (17.3% vs.
7.5%, P<0.001).

HIV-Testing History

Overall, previous HIV testing rates were low. Only 32.1% of HIV-positive FSWSs had been
tested before the study and an even smaller proportion (16.1%) of the HI\V-negative FSWs
had been previously tested. Of those who had been tested for HIV before, only 47.8% knew
the result of that test. Only 937 (57.1%) FSWs had heard of an HIV test before participating
in this study.

Sex Transm Dis. Author manuscript; available in PMC 2017 June 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Xu et al.

Page 5

Table 2 shows the factors associated with having previously been tested for HIV. In
multivariate analysis, those who attended the Kaiyuan study site (aOR: 4.9, 95% ClI: 2.3—
10.1), had =9 years of schooling (aOR: 10.9, 95% CI: 2.6-45.5), had <5 clients in the recent
week (aOR: 1.7, 95% ClI: 1.2-2.3), had regular sexual partners (aOR: 1.9, 95% ClI: 1.4-2.5),
a history of illegal drug use (aOR: 2.2, 95% CI: 1.5-3.1), or who had reported severe or
persistent pelvic pain in the past 12 months (aOR: 1.9, 95% CI: 1.1-3.6) were more likely to
have previously sought testing. FSWs who tested HIV-seropositive in this study (aOR: 1.8,
95% CI: 1.2-2.8) or perceived themselves at high risk for HIV (aOR: 1.5, 95% CI: 1.1-2.2)
were also more likely to have previously undergone HIV testing.

Impact of Previous HIV Testing on Behavior

The majority of participants who had been previously tested for HIV reported that their
posttest behaviors had changed; 81 (58.3%) reported increased condom use, 53 (38.1%)
decreased sexual contact, 22 (15.8%) decreased needle sharing behaviors, and 34 (24.5%)
visited physicians more frequently.

Returning for HIV Post-Test Counseling and Test Results

Of those tested, 868 (52.9%) returned for HIV/STD testing results and HIV posttest
counseling. Seventy-seven (45.8%) HIV-positive and 697 (47.3%) HIV-negative FSWs did
not return to learn HIV/STD results. Of those who did not return, 232 (30.0%) of them were
successfully contacted and reported that they did not return, fearing an HIV-positive result.
A total of 21 of the 168 FSWs who had been tested for HIV before and knew the result of
that test returned for testing follow-up in the current study. All 21 reported that they were
notified of their HIV-positive status at the result disclosure of the previous test. At least
90.9% of the HIV-positive FSWs who did not return to test-result follow-up were unaware of
their HIV-positive serostatus. For those who did return and had regular sexual partners, only
17.9% (28/156) of HIV-negative FSWs and 17.2% (5/29) of HIV-positive FSWs had plans to
notify their partners of the results.

Table 3 presents the characteristics associated with returning for HIV post-test counseling
and test results among the 1621 FSWs who did not know their HIV status or previously
tested HIV-negative. FSWs who had =9 years of schooling (aOR: 1.4, 95% CI: 1.1-1.9), had
<5 clients in the recent week (aOR: 1.3, 95% CI: 1.1-1.6), were from outside of Yunnan
(aOR: 1.9, 95% CI: 1.4-2.5) or from cities in Yunnan other than the 2 study sites (aOR: 1.4,
95% CI: 1.1-1.8) were more likely to return for result disclosure and counseling.

DISCUSSION

Low HIV testing utilization is a major public health concern that needs to be addressed by
the Chinese government. The persistence of this problem could not only lead to increased
transmission in high risk groups and the general population, but could also lead to higher
disease burden as people living with HIV who are unaware of their serostatus will fail to
begin treatment that can prevent disease progression. The results of this study suggest that
FSWs are not benefiting from current VCT services and has significant implications for both
policy change and HIV intervention and education programs.
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Despite high HIV prevalence rates (10.2%) and high-risk behaviors identified in this
population of FSWs, only 17.7% reported having been previously tested for HIV. Consistent
with previous research of high-risk populations, the majority (61.2%) of those previously
tested reported a posttest increase in condom use.’”10:27 Analysis of the factors associated
with previous HIV testing gives further insight into the low utilization of HIV testing
services. Although condom use with regular sexual partners was low, FSWs who had regular
sexual partners were more likely to have previously sought testing. Regular partners may
serve as an incentive to undergo HIV testing, but to target FSWs who do not have regular
partners, benefits of testing, including protecting one’s own health, should be emphasized in
HIV education and testing campaigns. Drug users were more than twice as likely to have
been previously tested for HIV and this could be due to HIV testing offered in drug
treatment settings. Significantly, pelvic pain and self-perceived high HIV risk were
predictors for having a previous HIV test. Previous research has found that those who feel at
risk because of behaviors or prevalent STD symptoms, are more likely to seek testing.10:17
However, sex workers with more clients were less likely to have previously been tested.
Some FSWs may underestimate their risk and thus may have chosen to forgo past HIV-
testing opportunities.:18:21.23,26.28.29 |ntervention and education programs need to help raise
HIV awareness,18 and the general public should be educated to understand that HIV
infections are often asymptomatic.10 Helping FSWs to more accurately assess their risk-
behaviors, could help increase HIV test utilization.

Perhaps more alarming than low testing rates, less than half (47.8%) of those who reported
previous HIV testing had returned for counseling and result disclosure. In this study, only
52.9% of FSWs returned for posttest counseling and results, which is significantly lower
than the national average (72.3%).} Efforts to increase testing among high-risk populations
are only useful if they also increase the number of individuals who know their HIV status.
However, without this awareness, FSWSs are unlikely to change their risk behaviors and those
who are HIV-positive will miss opportunities for treatment that can improve their own health
and decrease their infectiousness.3? Furthermore, those who do not follow-up may not
receive treatment for prevalent STDs, which can further increase their probability of
acquisition of HIV and, if already HIV-positive, their infectiousness.31:32 The high
prevalence of STDs found in this study is also an indicator of low access to treatment and
linking the gap between testing and treatment is crucial in controlling the prevalence and
spread of HIV and STDs.

In this study, fear of an HIV-positive result was the main reason FSWs gave for failing to
attend HIV post-test counseling, and previous studies have suggested that the fear of an HIV-
positive diagnosis and resultant discrimination are barriers to testing utilization.”:8:20.21,28
FSW-specific studies have also found that some FSWs avoid testing because of fear that
VCT utilization will publicize the nature of their work.10 Perhaps in part because of these
types of stigma, FSWs from other parts of or outside of Yunnan were more likely to follow-
up in comparison to those from Gejiu and Kaiyuan, who might face higher risks of being
“outted” in closer proximity to their hometowns. Normalizing HIV testing could help to
increase testing utilization and decrease stigma, but assuring confidentiality for all those
tested is also an important part of expanding access to and use of HIV testing services.10
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Significantly, FSWs can act as a bridge of infection to the general population33:34 and
interventions that expand the full use of testing in China are urgently needed to control the
HIV epidemic. In the long term, adaptations in pretest counseling that put more emphasis on
posttest follow-up and the benefits of knowing one’s status will likely help to increase
follow-up and reduce fear of testing. However, increasing the availability of HIV rapid
testing, which removes the barrier of follow-up, has the potential to have a larger impact in
reducing the number of people living with HIV/AIDS who are unaware of their status in
China. Specific interventions emphasizing the use of rapid HIV testing through door-to-
door, street-based, and peer-to-peer outreach may help to increase HIV testing acceptability
and utilization,3° but further standardization of rapid testing is needed to reach those most
at-risk. HIV risk awareness is low in some high prevalence areas and awareness campaigns
could not only increase testing utilization, but could also help decrease risk behaviors.

Our study had significant findings but was not without its limitations. First, to protect the
privacy of participants, we did not ask subjects the result of previous HIV tests during the
initial survey period. However, we did collect information regarding previous testing results
among HIV-positive FSWs at post-test follow-up. Second, our sample of FSWs only
included those who were willing to be tested for HIV/STIs. Thus the sample may be biased
as those with a stronger aversion to testing may be less likely to participate in the study.
Third, we asked sensitive questions and social-desirability bias may have impacted our
results. Finally, we surveyed and tested a population of FSWs from Gejiu and Kaiyuan and
these results may not reflect the general FSW population of these cities and may not be
applicable to FSWs in other parts of China.

Although the policy of the Chinese MOH goes beyond traditional VCT by actively seeking
out high-risk groups to undergo testing and counseling, the low previous testing rates and
test follow-up rates among this group of FSWs suggests that the current policy is failing
them. The Chinese government currently offers free antiretroviral treatment to eligible HIV-
positive individuals through the “Four frees and one care program,” but lack of HIV status
awareness is still a barrier to successful treatment and prevention. Interventions not only
need to implement measures to break down the stigma around seeking an HIV-test, but also
need to emphasize the importance of knowing one’s status. Furthermore, Chinese MOH and
local outreach organizations should work to expand the availability of rapid HIV-testing as
this could help inform more people of their serostatuses. Changes in policy that emphasize
wide testing, adopt the concerns of HIV and FSW stigma, and offer other testing
opportunities, such as HIV rapid-testing, could also increase full utilization of HIV testing
services. However, without interventions to increase HIV status awareness, the virus could
be unknowingly spread, putting a greater population at risk and compromising the health of
those who are HIV-positive.
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TABLE 2

Characteristics Associated With Having Previous HIV Test Among Female Sex Workers

Characteristics

Total FSWs (N = 1642)

OR (95% Cl)

AOR (95% ClI) P

STD symptoms in past 12 mo

Abdominal pain
Severe or persistent pelvic pain
Study site (Kaiyuan vs. Gejiu)
Age (221 vs. <21 yr)
Age at initiation of commercial sex work (=20 vs. <20 yr)
Years of schooling (=9 vs. <9 yr)
Duration of commercial sex work (>2 vs. <2 yr)

Migrant status

Hometown (another city in Yunnan vs. Kaiyuan/Gejiu)
Hometown (city outside of Yunnan vs. Kaiyuan/Gejiu)
Had not heard of HIV/STD before
Have regular sexual partner
Average charge per service (<100 Yuan vs. 2100 Yuan)
Number of clients in recent week (<5 vs. 25)
Perceive oneself as incapable of coping with HIV-positive diagnosis
Trichomonas vaginalis positive
HSV-2 positive
History of illegal drug use
Inconsistent condom use with male clients in past week
HIV-positive (in results of this study)

Self-perceived at high-risk for HIV

1.4 (1.0-1.8)"
20(1.1-36)"
6.9 (3.4-14.3)7
0.3 (0.2-0.4)7
1.8 (1.4-2.4)7
18.5 (4.6-76.9) 7

2.7 (2.1-35)7

0.7 (0.5-0.9)%
1.4 (1.0-2.0)7
0.1(0.1-0.2)7
2.0(1.6-2.6)7
0.6 (0.4-0.8)7
15 (1.1-2.0)%
0.3 (0.2-0.5)7
05 (0.3-0.8)%
13(1.0-1.8)"
2.9(21-3.9)7
0.4 (0.3-0.6)7
25(1.7-35)7

1.8 (L2-2.6)%

19(1.1-36)  0.040

49(2.3-101)  <0.001

10.9 (2.6-455)  0.001

19(14-25)  <0.001

17(12-23)  0.001

22(15-31)  <0.001

1.8(12-2.8)  0.005

15(1.1-22)  0.048

P<0.05.

fP< 0.001

¢P< 0.01.
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TABLE 3
Characteristics Associated with Returning for HIV Post-Test Counseling and HIV Result Among Female Sex
Workers
Total FSWs (N = 1621%)

Characteristics OR (95% CI) AOR (95% Cl) P
Had previously been tested for HIV and received results 1.3(1.0-2.4) — —
STD symptoms in past 12 mo

Abdominal pain 1.1(0.9-1.4) — —

Pain during vaginal intercourse 1.4 (1.1-1.9)7 — —

Severe or persistent pelvic pain 0.9 (0.7-1.2) — —
Study site (Kaiyuan vs. Gejiu) 1.0 (0.7-1.3) — —
Age (221 vs. <21 yr) 0.7 (0.6-0.9) — —
Age at initiation of commercial sex work (=20 vs. <20 yr) 1.2 (1.0-1.5) s — —
Years of schooling (29 vs. <9 yr) 15@1.1-207 14(11-19) 0.032
Duration of commercial sex work (>2yr vs. <2 yr) 1.0 (0.8-1.2) — —
Migrant status

Hometown (another city in Yunnan vs. Kaiyuan/Gejiu) 1.4(1_1_17),1‘ 1.4 (1.1-1.8) 0.006

Hometown (city outside of Yunnan vs. Kaiyuan/Gejiu) 1.9 (1.4—2.6)§ 1.9 (1.4-2.5) <0.001
Had not heard of HIV/STD before 1.0 (0.7-1.3) — —
Have regular sexual partner 1.0 (0.8-1.2) — —
Average charge per sex act (<100 Yuan vs. 2100 Yuan) 0.8 (0.6-0.9)7 — —
Average number of clients in recent week (<5 vs. 25) 1.4 (1.1-1.7) A 1.3(1.1-1.6) 0.008
Perceive oneself as incapable of coping with HIV-positive diagnosis 1.0 (0.7-1.3) — —
Trichomonas vaginalis positive 0.7 (0.5-0.9)7 — —
History of illegal drug use 0.8 (0.6-0.9)7 — —
Inconsistent condom use with male clients in past week 1.1(0.8-1.4) — —
HIV-positive 1.0 (0.8-1.5) — —
HSV-2 positive 0.9 (0.7-1.0) — —
Self-perceived at high-risk for HIV 0.9 (0.7-1.3) — —

*
This analysis excludes the 21 participants who had tested seropositive before this study and knew the results of that test

fP< 0.05.

¢P< 0.01.

§P< 0.001
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