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Abstract

Background: HIV notification and testing integrated into partner service (PS) practices among HIV-positive individuals have
been proven to be an efficient approach for case finding, although it remains a weak link in China. Although nonmarital sexual
activities accounted for a large proportion of newly diagnosed HIV-positive cases in China, little is known about PS uptake and
associated factors within nonmarital partnerships.

Objective: This study aimed to describe HIV PS utilization and its associated factors among HIV-positive individuals with
nonmarital sexual partners.

Methods: We recruited newly diagnosed HIV-positive individuals who had nonmarital sexua partners in 2022 in Zhejiang
Province and offered them PS. We described the PS uptake cascade within sexual partner categories and analyzed the associated
factors with 3 primary outcomes from the participants perspective: nonmarital partner enumeration, HIV testing, and HIV
positivity.

Results: In this study, 3509 HIV-positive individuals were recruited as participants, and they enumerated 2507 nonmarital sex
partners (2507/14,556, 17.2% of al nonmarital sex partners) with contact information. Among these, 43.1% (1090/2507) underwent
an HIV test, with an HIV-positive rate of 28.3% (309/1090). Heterosexual commercia partners were the least likely of being
enumerated (441/4292, 10.3%) and had the highest HIV-positiverate (40/107, 37.4%). At the participant level, 48.1% (1688/3509)
of the participants enumerated at least one nonmarital sex partner with contact information, 52.7% (890/1688) had a sex partner
tested for HIV, and 31% (276/890) had at least one nonmarital sex partner who tested positive. Multivariate analysis indicated
that gender and transmission route were associated with both nonmarital sex partner enumeration and HIV testing. Age and
occupation were associated with nonmarital sex partner enumeration and HIV positivity. Compared with participants who had
no regular nonmarital sex partner, those who had a regular nonmarital sex partner were more likely to enumerate nonmarital sex
partners (adjusted odds ratio [aOR] 3.017, 95% CI 2.560-3.554), have them get tested for HIV (aOR 1.725, 95% CI 1.403-2.122),
and have an HIV-positive nonmarital sex partner (aOR 1.962, 95% Cl 1.454-2.647).

Conclusions: The percentage of partner enumeration waslow, and HIV testing rate was moderate among nonmarital partnerships
of HIV-positive individuals. More efforts should be made to improve PS practices among HIV-positive individuals and address
the gap in partner enumeration, especialy for heterosexual commercial nonmarital partnerships. Additionally, enhancing PS
operational skills among health care personnel could increase the overall efficiency of PS uptake in China.

(JMIR Public Health Surveill 2024;10:e59095) doi: 10.2196/59095
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Introduction

Promptly detecting HIV-positive individuals is crucial for
identifying more infections and providing further care and
treatment [1]. After reaching a peak in 2019, the number of
newly diagnosed HIV/AIDS cases in China decreased in
2020-2022, while 38% were diagnosed late [2]. By the end of
2020, the progress toward the Joint United Nations Programme
on HIV/AIDS (UNAIDS) 95-95-95 (95% of people who are
living with HIV to know their HIV status, 95% of people who
know that they are living with HIV to be on lifesaving
antiretroviral treatment, and 95% of peoplewho are on treatment
to be virally suppressed) global target [3] was 79%, 93%, and
96% [4], respectively, in China, with over 20% of HIV-positive
individuals still unaware of their serostatus [5], alarge gap to
reaching the first 95-95-95 goal of the UNAIDS target. These
statistics contribute to the high risk for HIV transmission [6]
and pose agreat challenge in curbing the epidemic.

Many modalities or strategies have been implemented to expand
HIV testing and improve the efficiency of HIV case-finding,
including promoting couples voluntary HIV counseling and
testing [7], providing free HIV self-testing kits for men who
have sex with men (MSM) and their sexual partners[8], contact
tracing, and molecular epidemiologic investigation [9,10]. The
European Centrefor Disease Prevention and Control and World
Health Organization (WHO) have strongly recommended that
voluntary assisted partner notification services should be offered
as part of a comprehensive package of testing and care offered
to people with HIV [11,12], and this is a critical strategy for
targeted HIV caseidentification [13].

Like the HIV antiretroviral therapy cascade, HIV partner
services (PS) consist of several stages, including partner
enumeration and notification, partner testing, and referring
HIV-positive partners to care and treatment. The population at
risk of HIV infection can only be identified once each step of
the PS cascade has been fully accomplished. To increase the
uptake of partner notification and testing services, many studies
have been conducted to explore the acceptability of innovative
geosocia networking applications [14] and testing initiated by
participants or health professionals [15], assisted partner
notifications, or PS[16,17].

In the United States, among index-partner pairs with notifiable
partners, 97.2% (41,762/42,973) notified their partner, and
52.3% (21,842/41,762) of notified partnersweretested for HIV
[18]. Among HIV-positive female index clientsin Kenya, 86%
of their male partners were reached about exposure notification
and HIV test services [16]. Partner notification programs for
sexually transmitted diseases (STD) or HIV arefeasiblein China
[19], athough the notification and test rates are moderate
[20,21]. The pooled uptake rate of HIV testing for couples
among Chinese people diagnosed with HIV was 65% [21].
Among HIV-positive MSM who were married and diagnosed
in 2014, 69.2% (3517/5081) had their wives tested for HIV
within 180 days after HIV diagnosis [22]. A cross-sectional
study conducted among HIV-infected MSM attending HIV care
clinics in Guangzhou resulted in a partner notification rate of
63.6% (117/184), including 66.2% (100/151) among regular
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partners and 20% (20/100) among casua partners [23]. A
randomized controlled trial conducted among newly diagnosed
MSM in northern China found that 35% of participants in the
assisted partner notification group (provided with HIV
self-testing kits for sexual partners to take tests at home) had
any sexual partner accessing HIV testing compared with 17%
in the passive partner notification group [24].

In China, the primary route of HIV infection has shifted from
blood transmission to sexual transmission [2,4]. According to
the Regulation on AIDS Prevention and Control of China,
HIV-infected individuals are obligated to notify their sexual
partners of their HIV status[25]. The Yunnan Provincial AIDS
Prevention and Control Regulation specifies that HIV-infected
individuals should promptly inform their spouses or sexual
partners of the fact that they are infected with HIV. Trained
staff in medical institutions have the right to inform spouses or
sexual partnersif HIV-infected individual srefuseto notify them
[26]. For sexua partners who are not in amarital relationship,
HIV notification and testing are not compulsory, and they are
not bound by the marital relationship. Although the number of
individuals infected from nonmarital relationships, including
commercia heterosexual contact, nonmarital nhoncommercial
heterosexual contact, and M SM, accounted for alarge proportion
of newly diagnosed HIV-positive individualsin China[27,28],
research on PS among nonmarital partnershipsis limited.

Studies have explored the factors and barriers associated with
PS from different perspectives, including demographic
characteristics[18], concerns about rel ationship repercussions,
trust or violence at the relationship level [29-31], facilities,
human resources and feasibility from the facilitator and logistic
prospectives [32], and stigma and discrimination at the social
norm level. This study aimed to describe the utilization of PS
among HIV-infected individual sin nonmarital partnershipsand
explore the factors associated with enumeration, testing, and
HIV positivity of nonmarital partners in eastern China,
specifically in Zhejiang province

Methods

Ethical Consider ations

The study was approved by the ethical review board of Zhejiang
Provincial Center for Disease Control and Prevention (CDC;
IRB approval number: 2019-039). Informed consent information
was provided to participants during the HIV notification
procedure. No risk wasinvolved with participating in the study,
the confidentiality of participants was properly protected, and
all datawere deidentified before analyzing. All study procedures
were conducted under the approved guidelines and regulations.

Study Design and Participants

This cross-sectional study was designed to describe the
utilization of PS among newly diagnosed HIV-infected
individualsin nonmarital partnerships. We defined the PS uptake
cascade as adenominator-numerator linkage that used the same
group of individuals for al stages of PS. We defined 4 phased
indicators for the PS procedure, as follows. number of sexual
partners, number of enumerated sexual partners (with namesor
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contact information), number of sexual partnerstested for HIV,
and HIV-positive sexual partners.

Participants recruited in this study met the following criteria:
(1) were infected with HIV through sexual behavior, (2) had
been diagnosed with HIV for thefirst timein 2022 in Zhejiang
province and were reported in the nationa HIV/AIDS
information system[33,34], (3) had nonmarital sexual partners,
and (4) voluntarily agreed and were able to give informed
consent to participate in the study.

Study Setting and Recruitment Procedures

This study was conducted in Zhejiang province in southeastern
Chinafrom January 1, 2022, to December 31, 2022. Participants
wererecruited by staff in all 90 county-level CDCs of Zhejiang
province oncethey were diagnosed with HIV. After participants
informed consent, epidemiological information was collected
in person by CDC personnel. Participantswereinvited to recall
the number and characteristics of nonmarital sexual partners
and enumerate their nonmarital sex partners and were offered
HIV testing services by trained CDC staff. There are 4 main
approachesto HIV testing for sex partnersin Zhejiang Province
[15]. Participants can opt for any approach, and the test
promotion process can beinitiated with the participants’ consent
by either themselves or health care professionals.

In Zhejiang province, there were 4279 individuals diagnosed
with HIV in 2022. Of these, 3960 were transmitted through
nonmarital sexual behavior and met the participant inclusion
criteria. A total of 3509 participants (3509/3960, 88.6%) were
finally included in the study.

M easur es and Definitions of Variables

We describe the PS uptake cascade from the perspective of both
the nonmarital sexual partner and the index case using the
following measurements: (1) median humber of nonmarital sex
partnersbefore HIV confirmation, (2) percentage of enumerated
nonmarital sexual partners, (3) percentage of HIV testing uptake
among enumerated nonmarital sex partners, and (4) the rate of
HIV-positive diagnoses among enumerated nonmarital sex
partners who were tested for HIV.

By reviewing the previous literature [24,27,28,33] and
incorporating the classification of high-risk behavior in the
Chinese HIV/AIDS Case Reporting system (Comprehensive
Response Information Management System) [34], we defined
nonmarital sexual partners of index cases as one the following
5 categories: (1) heterosexual commercial partners, defined as
male-female sex relationships in exchange for money; (2)
heterosexual noncommercia partners, defined as male-female
sex relationships without the exchange of money; (3)
homosexual commercia partners, defined as men with whom
the male index case had sex in exchange for money; (4)
homosexual noncommercial casua partners, defined as men
with whom the male index case had occasional sex (eg,
one-night stands) or who had a sexual relationship for lessthan
3 months; (5) homosexual noncommercial regular partners,
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defined as men with whom the male index case had a sexual
relationship for more than 3 months.

We collected and included the demographic and HIV-related
characteristics of the participants as covariates to explore the
factors associated with PS uptake at theindex caselevel. These
variablesincluded gender; age at HIV diagnosis; marital status;
ethnicity (defined as Han or minority); household registration
(Zhejiang Province or other provinces); education; history of
STD; residential areain Zhejiang province (the northern cities
of Hangzhou, Jiaxing, and Huzhou; the middle cities of Ningbo,
Shaoxing, Jinhua, Quzhou, and Taizhou; and southern cities of
Wenzhou, Taizhou, and Lishui); medical route of diagnosis;
HIV stage at diagnosis (HIV or AIDS); transmission route
(heterosexual or homosexual); and presence of a regular
nonmarital sexual partner, defined as a nonmarital sex partner
with whom the index case had a sexual relationship for more
than 3 months.

Statistical Analysis

We conducted descriptive analyses. Continuous variables are
presented as the median (IQR), and categorical variables are
presented as the frequency or proportion. We used chi-sgquare
tests in univariate analyses to assess the differences in the
distribution of the following primary outcomes of interest across
participants with various demographic and sexual behavior
characteristics: whether the index case has enumerated any
nonmarital sex partners (yes, no), whether the index case has
nonmarital sex partnerswho weretested for HIV (yes, no), and
whether theindex case has any nonmarital sex partner who was
tested for HIV and had a positive result (yes, no). We used
binary logistic regression analysis to determine the association
between the demographic and HIV-related characteristics of
the index case and primary outcomes of interest. Factorsin the
univariate analyses with a 2-sided P value <.10 and factors
previously identified to be associated with the 3 outcomes of
interest were included in the multivariate model (backward
stepwise regression). We calculated the adjusted odds ratio
(aOR) and 95% ClI. P<.05 was considered statistically significant
in the logistic regression model. All data cleaning, data
processing, and statistical analyseswere performed in Microsoft
Excel Office 365 and Python 3.7.1.

Results

Sociodemographic Char acteristics of the Study
Participants

Of the 3509 participants, 86.9% (3050/3509) were men, over
one-half (1835/3509, 52.3%) were diagnosed at 25 yearsto 49
yearsold, and over one-third of the participants were unmarried
(1438/3509, 41%) or married (1316/3509, 37.5%). Most of the
participants were of Han ethnicity (3329/3509, 94.9%), had
household registrationsin other provinces (1810/3509, 51.6%),
and were diagnosed at the HIV stage (2361/3509, 67.3%), as
presented in Table 1.
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Table 1. Demographic characteristics and univariate analyses of factors associated with enumeration of nonmarital sex partners, HIV testing, and HIV
positivity among individuals with newly diagnosed sexually transmitted HIV in Zhejiang Province in 2022.

Participant characteris-  Partici- Nonmarital sex partners (n=1688)  Nonmarital sex partnerswho were  Nonmarital sex partners who tested
tics pants tested for HIV (n=890) HIV positive (n=276)
(N=3509),
n (%)
n (%) X2 (df) Pvdue n (%) X2 (df) Pvdue n (%) X2 (df) P value
Gender 22.942 (1) <.001 36.841(1) <.001 7.475(1) .02
Male 3050(86.9) 1515(49.7) 773 (51.0) 227 (29.4)
Female 459 (13.1) 173 (37.7) 117 (67.6) 49 (41.9)
Age (years) 82913 (3) <.001 95168 (3) <.001 86.579 (3) <.001
<25 554 (15.8) 320 (57.8) 193 (60.3) 43(22.3)
25-49 1835(52.3) 942 (51.3) 493 (52.3) 142 (28.8)
50-59 674 (19.2) 281 (417) 138 (49.1) 60 (43.5)
=60 446 (12.7) 145 (32.5) 66 (45.5) 31(47.0)
Marital status 84572 (3) <.001 90.53(3) <.001 75.083(3) <.001
Unmarried 1438 (41) 820 (57) 453 (55.2) 110 (24.3)
Married 1316(37.5) 552 (41.9) 269 (48.7) 102 (37.9)
Divorced/iwid- 717 (20.4) 308 (43) 165 (53.6) 64 (38.8)
owed
Unknown 38(L1)  8(2L1) 3(37.5) 0(0)
Ethnicity 2157(1) .14 2487(1) .29 5982(1) .05
Han 3329(94.9) 1611 (48.4) 852 (52.9) 258 (30.3)
Minority 180(5.1)  77(42.8) 38 (49.4) 18 (47.4)
Household registration 1.703 (1) 19 5.047 (1) .08 7.744 (1) .02
Zhejiang 1699(48.4) 798 (47) 402 (50.4) 136 (33.8)
province
Other provinces 1810(51.6) 890 (49.2) 488 (54.8) 140 (28.7)
Education 62491 (3) <.001 64.049 (3) <.001 40124 (3) <.001
Primary school or 854 (24.3) 355 (41.6) 181 (51) 67 (37)
illiterate
Junior high 1144(32.6) 502 (43.9) 260 (51.8) 92 (35.4)
school
Senior high 733(20.9) 371 (50.6) 205 (55.3) 53 (25.9)
school
Collegeor higher 778 (22.2) 460 (59.1) 244 (53) 64 (26.2)
Occupation 28.83(6) <.001 36.387(6) <.001 41306 (6) <.001
Worker 735(20.9) 374 (50.9) 185 (49.5) 61 (33)
Farmer 826 (23.5) 376 (45.5) 190 (50.5) 69 (36.3)
Serviceindustry 881 (25.1) 439 (49.8) 237 (54) 63 (26.6)
employee
Housawork/unem- 666 (19) 305 (45.8) 175 (57.4) 66 (37.7)
ployed
Cadres/retired 181(5.2)  75(41.4) 39 (52) 7(17.9)
personnel
Student 108(3.1) 73(67.6) 43 (58.9) 6 (14)
Other 112(32) 46 (41.1) 21(45.7) 4(19)
STD? history 8375(2 .02 11599 (2) .02 3682(2) .45
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Participant characteris-  Partici- Nonmarital sex partners (n=1688)

Nonmarital sex partnerswho were  Nonmarital sex partners who tested

tics pants tested for HIV (n=890) HIV positive (n=276)
(N=3509),
n (%)
n (%) X2 (df) Pvaue n (%) X2 (df) Pvaue n (%) X2 (df) P value
Yes 529 (15.1) 276 (52.2) 133 (48.2) 37(27.8)
No 2723(77.6) 1306 (48) 703 (53.8) 221 (31.4)
Unknown 257(7.3) 106 (41.2) 54 (50.9) 18 (33.3)
Resident ial areain Zhejiang 58.001(2) <.001 111.499(2) <.001 40434 (2) <.001
North 1298 (37) 725 (55.9) 323 (44.6) 84 (26)
Middle 1321(37.6) 609 (46.1) 390 (64) 146 (37.4)
South 890 (25.4) 354 (39.8) 177 (50) 46 (26)
Medical routefor diagnosis 67.195(3) <.001 7593 (3) <.001 48.03(3) <.001
veTP 730(20.8) 414 (56.7) 235 (56.8) 72 (30.6)
Hospitals(expect-  1833(52.2) 778 (42.4) 384 (49.4) 122 (31.8)
ed for STD clin-
ic)
STD clinic 430 (12.3) 255(59.3) 132 (51.8) 33(25)
Others 516 (14.7) 241 (46.7) 139 (57.7) 49 (35.3)
HIV stage at diagnosis 16.405 (1) <.001 22.895(1) <.001 26.567 (1) <.001
HIV 2361(67.3) 1192(50.5) 653 (54.8) 186 (28.5)
AIDS 1148(32.7) 496 (43.2) 237 (47.8) 90 (38)
Transmission route 150.166(1) <.001 174.167(1) <.001 138.727(1) <.001
Heterosexual 1840(52.4) 704 (38.3) 321 (45.6) 122 (38)
Homosexual 1669(47.6) 984 (59) 569 (57.8) 154 (27.1)
Have aregular nonmarital sexual partner 21899 (1) <.001 26141 (1) <.001 224327 (1) <.001
No 2503(71.3) 1006 (40.2) 470 (46.7) 115 (24.5)
Yes 1006(28.7) 682 (67.8) 420 (61.6) 161 (38.3)

8STD: sexually transmitted disease.
bycT: voluntary counseling and testing.

PS Uptake Cascade by Sex Partner Category

A total of 14,556 sex partners were disclosed by 3509
participants, with amedian of 3 sex partners per participant. In
addition, 2507 sex partners with contact information were
enumerated by participants, accounting for 17.2% (2507/14,556)
of thetotal number of sex partners. Among the enumerated sex
partners, 43.1% (1090/2507) were tested for HIV, and 309 of
them tested positive, for a positive rate of 28.3% (309/1090).

The PS uptake cascade by sex partner category is presented in
Figure 1. A total of 854 participants recalled having had 4292
heterosexual commercia partners, with amedian of 3 partners,
the highest median number of sex partners among the 5 groups
and the same as homosexual noncommercial casua partners
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(1411 participants recalled 6973 partners). The percentages of
participants who enumerated sexual partners in these 2
categories were the lowest, at 10.3% (441/4292) and 14.9%
(1039/6973), respectively.

Heterosexual noncommercia partners (284/593, 47.9%) had
the highest percentage of their enumerated sex partners undergo
HIV tests, followed by homosexual noncommercial regular
partners (442/1039, 42.5%). Among the enumerated sex partners
who were tested for HIV, the following categories had
HIV-positive rates >30%: heterosexual commercial partners
(40/107, 37.4%), homosexua noncommercial regular partners
(907244, 36.9%), heterosexual noncommercial partners (101/284,
35.6%).
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Figurel. Partner service uptake cascade by sex partner categories among individuals who were newly diagnosed with HIV/AIDSin Zhejiang province

in 2022 and had nonmarital sex partners.
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regular partners

Total

TTTITI
T T 1T T T

215;2 38 (17.7%) 12 (3L.6%) 3(25.0%)

1411 6973; 3 1039 (14.9%) 442 (42.5%)
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3509 14,556; 3 2507 (17.2%) 1090 (43.4%)

PS Uptake Cascade and Associated Factors at the
Participant Level

Nonmarital Sex Partner Enumeration

Of the 3509 participants, 48.1% (1688/3509) enumerated their
nonmarital sex partners with their names. Table 1 presents the
percentage of enumerated sex partners with their names by
demographic group. More than one-haf of the following
participant groups enumerated their sex partners with their
names: diagnosed at age <25 years (320/554, 57.8%), who were
unmarried (820/1438, 57%), with college or higher education
(460/778, 59.1%), resident of northern Zhejiang (725/1298,
55.9%), were diagnosed through voluntary counseling and
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testing (414/730, 56.7%), HIV transmission through homosexual
behavior (984/1669, 59%), regular nonmarital sexua partners
(682/1006, 67.8%). There were significant differencesin these
percentagesfor thefollowing groups: gender, age, marital status,
education, occupation, STD history, residential areain Zhgjiang,
medical route for diagnosed, HIV stage at diagnosis,
transmission route, and the presence of aregular nonmarital sex
partner (Table 1). After adjusting for sociodemographic
characteristics in the multivariate logistic regression model,
gender, age, education, occupation, residential areain Zhejiang,
transmission route, and the presence of aregular nonmarital sex
partner were associated with the enumeration of sex partners
(Table 2).
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Table 2. Multifactor analysis of factors associated with nonmarital sex partner enumeration, HIV testing, and HIV positivity among individuals newly
diagnosed with sexually transmitted HIV in Zhejiang Province in 2022.

Participant characteristics Number of nonmarital sex partners ~ Nonmarital sex partnerswhowere  Nonmarital sex partners who tested
tested for HIV HIV positive
a0OR? (95% Cl) Pvalue  aOR (95% Cl) Pvalue  aOR (95% Cl) P value
Gender
Male (reference) N/AP N/A N/A N/A _c —
Female 0.727 (0.572-0.926) .01 2.700 (1.856-3.928) .01 — —
Age (years)
<25 (reference) N/A N/A — — N/A N/A
25-49 1017 (0.811-1.274) .89 — — 1.137(0.735-1.758) .57
50-59 0.923 (0.694-1.228) .58 — — 2.04 (1.198-3.475) .009
=60 0.609 (0.435-0.853) .004 — — 2.379(1.193-4.743) .01
Marital status
Unmarried — — — — — —
Married — — — — — —
Divorced/widowed — — — — — —
Unknown — — — — — —
Ethnicity
Han — — — — — —
Minority — — — — — —

Household registration
Zhgjiang province — — — — — _

Other provinces — — — — — —

Education
Primary school orilliterate  N/A N/A — — — —
(reference)
Junior high school 0.734 (0.597-0.904) .004 — — — —
Senior high school 0.776 (0.604-0.995) .046 — — — —
College or higher 0.954 (0.728-1.25) .73 — — — —
Occupation
Worker (reference) N/A N/A — — N/A N/A
Farmer 1.206 (0.964-1.507) .10 — — 0.835 (0.52-1.343) 46
Serviceindustry employee 0.717 (0.576-0.892) .003 — — 0.699 (0.453-1.08) A1
Housework/unemployed  0.939 (0.746-1.183) .60 — — 1.092 (0.693-1.721) 71
Cadres/retired personnel ~ 0.673 (0.463-0.977) .04 — — 0.374(0.152-0.922) .03
Student 1.183(0.721-1.939) 51 — — 0.409 (0.152-1.100) .08
Other 0.681 (0.444-1.045) .08 — — 0.452 (0.141-1.453) 18
sTD¢ history
Yes (reference) — — N/A N/A — —
No — — 1.426 (1.086-1.873) .01 — —
Unknown — — 1.081 (0.672-1.738) 75 — —
Residential areain Zhejiang
North (reference) N/A N/A N/A N/A N/A N/A
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Participant characteristics Number of nonmarital sex partners

Nonmarital sex partners who were

Nonmarital sex partners who tested

tested for HIV HIV positive
aOR?(95% Cl) P value aOR (95% Cl) P value aOR (95% ClI) P value
Middle 0.75 (0.635-0.887) .001 2.47 (1.954-3.123) <.001 1.487 (1.058-2.088) .02
South 0.615 (0.508-0.744)  <.001 1415(1.084-1.848) .01 0.849 (0545-1.321) .47
Medical routefor diagnosis

VCTE (reference) N/A N/A - - - -
Hospitals (expected for 0.845 (0.694-1.030) .10 — — — —
STD clinic)

STD clinic 1.200 (0.926-1.556) .17 — — — —
Others 1.024 (0.798-1.315) .85 — — — —

HIV stage at diagnosis

HIV (reference) N/A N/A — — N/A N/A

AIDS 0.863 (0.74-1.008) .06 — — 1.358 (0.973-1.898) .07
Transmission route

Heterosexual (reference)  N/A N/A N/A N/A — —

Homosexual 1.829 (1.533-2.181) <.001 2.378(1.897-2.981) <.001 — —
Have aregular nonmarital sexual partner

No (reference) N/A N/A N/A N/A N/A N/A

Yes 3.017 (2.56-3.554) <.001 1.725(1.403-2.122)  <.001 1.962 (1454-2.647)  <.001

330R: adjusted odds ratio.

BN/A: not applicable.

“Not included in the model.

dSTD: sexually transmitted disease.

&Y/ CT: voluntary counseling and testing.

Nonmarital Sex Partners Who Were Tested for HIV

Among participants who had enumerated their nonmarital sex
partners with their names, 52.7% (890/1688) had enumerated
sex partner who weretested for HIV. This percentage was higher
among participants who were female (117/173, 67.6%), were
diagnosed at <25 years old (193/320, 60.3%), resided in the
middle of Zhejiang province (390/609, 64%), were infected
through homosexual behavior (569/984, 57.8%), and had a
regular nonmarital sexual partner (420/682, 61.6%; Table 1).

After adjusting for sociodemographic characteristics in the
multivariate logistic regression model, gender, STD history,
residential areain Zhejiang, transmission route, and the presence
of aregular nonmarital sexual partner were associated with HIV
testing uptake (Table 2).

H1V-Positive Rate of Nonmarital Sex Partners Tested
for HIV

Among the participants with nonmarital sex partnerswho were
tested for HIV, 31% (276/890) had at least 1 nhonmarital sex
partner who tested positive (Table 1). This percentage was
higher among participants who were female (49/117, 41.9%),
were diagnosed at 50 years or older (91/204, 44.6%), were
married (102/269, 37.9%) or divorced/widowed (64/165,
38.8%), were an ethnic minority (18/38, 47.4%), were farmers
(69/190, 36.3%) or houseworkers or unemployed (66/175,

https://publichealth.jmir.org/2024/1/€59095

37.7%), resided in the middle of Zhejiang province (146/390,
37.4%), were diagnosed at the AIDS stage (90/237, 38%), and
had regular nonmarital sexual partners (161/420, 38.3%).

After adjusting for sociodemographic characteristics in the
multivariate logistic regression model, age at HIV diagnosis,
occupation, residential area in Zhejiang Province, and the
presence of a regular nonmarital sex partner were associated
with HIV-positive diagnoses in honmarital sex partners who
were tested for HIV. Compared with participants who were
diagnosed at the age of <25 years, resided in northern Zhejiang
province, and did not have a regular nonmarital sex partner,
those who were diagnosed at the age of 50 years to 59 years
(aOR 2.04, 95% Cl 1.198-3.475) or 260 years (aOR 2.379, 95%
Cl 1.193-4.743), resided in the middle of Zhejiang province
(aOR 1.487, 95% CI 1.058-2.088), and had regular nonmarital
sexual partners (aOR 1.962, 95% Cl 1.454-2.647) were more
likely to have HIV-positive nonmarital sex partners. Compared
with workers, participantswho were cadresor retired personnel
(aOR 0.374, 95% CI 0.152-0.922) were less likely to have
HIV-positive nonmarital sex partners (Table 2).

JMIR Public Health Surveill 2024 | vol. 10 | €59095 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE

Discussion

Principal Findings

Our study described the utilization of PS among HIV-positive
individuals with nonmarital sex partnersin Zhejiang province,
China. Based on this cross-sectional study of 3509 participants,
43.1% of enumerated nonmarital sex partners were tested for
HIV, and 28.3% of them tested HIV positive. Compared with
the married partners of people diagnosed with HIV in China
[21], the testing rate of nonmarital sex partners in this study
was lower, and the HIV-positive rates were similar. This
underscores the urgent need to improve HIV testing among
nonmarital sex partners. Furthermore, with only 17.9% of all
nonmarital sex partners being enumerated, a large number of
individuals are unaware of their HIV infection risk. Thisgapis
mainly concentrated in heterosexual commercia partners, with
only 10.3% of them being enumerated and 24.3% undergoing
HIV testing, resulting in the highest HIV-positive rate of 37.4%
among the 5 sex partner groups. In addition, results from the
multivariate analysis revealed that age was a predictor of
nonmarital sex partner enumeration and HIV positivity;
compared with those diagnosed at a younger age, those who
werediagnosed at 50 yearsor older werelesslikely to enumerate
their nonmarital sex partners and more likely to have
HIV-positive nonmarital partners. Heterosexual commercial
sex behavior isthemain route of HIV transmission among older
men, who are more likely to use condoms inconsistently and
have multiple partners, which further leads to transmission
within married couples[35-37], especialy in rural areaswhere
heterosexual commercial sex behavior occurs in concealed
places, such as low-grade venues or rental rooms [38,39]. In
addition, therate of HIV testing among female sex workersand
clientsis low [40,41] and is associated with the frequency of
risk behaviors, HIV infection risk awareness, and behavior
intervention. Efforts to locate partners will be an important
consideration for PS implementation; however, femae sex
workers may not consistently collect names and contact
information for their clients, so this information may not be
readily availablefor partner notification [42]. Molecular analysis
has been used to identify local HIV transmission hot spotswith
high efficiency [43,44]. Assisted partner notification that
incorporates HIV sdlf-testing and outreach by a community
hedlth worker from community-based organizations can incresse
the uptake of HIV testing among key populations [14,20].
Further studies can be performed to identify the key node in
HIV transmission networks through molecular analysis and
provide them with PS through community health workersamong
risk groups with heterosexual commercia sex behavior. This
can help with timely identification of HIV-positive individuals
and provide postexposure prophylaxisfor their partnersto avoid
HIV transmission as early as possible.

From the participant perspective, 48.1% (1688/3509)
enumerated their nonmarital sex partners, 52.7% (890/1688)
had enumerated nonmarital sex partners who underwent HIV
testing, and 31% (276/890) had nonmarital sex partners who
tested positive for HIV. Our study revealed that gender and
transmission route were associated with both nonmarital sex
partner enumeration and HIV testing. Male participants and
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Jang et d

those who were infected with HIV through heterosexual
behavior were less likely to have their nonmarital sex partners
tested for HIV. With lower rates of partner enumeration and
HIV testing by male participants and those within heterosexual
relationships, women in nonmarital relationships are vulnerable
and more likely to be diagnosed late. In sub-Saharan Africa,
HIV self-testing appears to be a safe and effective strategy
among the general population, facilitating linkage to prevention
and care, with few reports of harm [45,46]. Health care
providers skillsregarding assisting with PS should beimproved,
and equal efforts should be madeto initiate HIV testing among
men with nonmarital heterosexual partners, provide customized
services by taking the characteristics of relationships and
timeliness of partner notification into consideration [29],
prioritize confidentiality, and avoid adverse outcomes, such as
violence after HIV testing of female partners [31].

Consistent with prior studies[20,47,48], our study revealed that,
compared with participants who only had casual nonmarital
partners, those who had regular nonmarital sex partners were
more likely to enumerate their nonmarital sex partners, have
them tested for HIV, and have HIV-positive nonmarital sex
partners. With the increase in seeking anonymous sex partners
through social network apps[49], the greatest obstacleto partner
notification among MSM isalack of contact information [50],
especialy for casual partners[20], and the same situation exists
among heterosexua nonmarital relationships, particularly among
casual partners [48]. Assisted PS has been shown to be a safe,
efficient, effective strategy for increasing the number of sex
partners of HIV-positive individuals who undergo HIV testing
[16,45]. MSM who had received encouragement from atrained
provider to disclose their HIV statusto sex partners were more
likely to notify both regular and casual partners [23].
Information-assisted partner notification may be an acceptable
option to reach sexual partners for whom limited contact
information isavailable[15]. Dueto the large number of casual
sexual partners, health care providers should prioritize
information collection from casual partners and improve PS
skills for this population.

Our study shows that the residential areain Zhejiang province
was associated with nonmarital sex partner enumeration, HIV
testing, and HIV positivity. Compared with participants who
resided in northern Zhejiang, those who lived in the middle of
the province were less likely to enumerate their nonmarital sex
partners and more likely to have nonmarital sex partners who
were tested for HIV and were HIV positive. The geographic
disparity of PSutilization could be attributed to the transmission
route and age differencein the HIV epidemic in different areas
or health care resources [51], with homosexual transmission
concentrated in the northern region of Zhejiang, symbolized by
the city of Hangzhou [52], and heterosexual transmission and
older adults predominating in the central and southern regions.

There were several limitations in our study. First, because
information on sexual partners was mostly recalled by the
participants, recall bias is inevitable. Additionally, owing to
social desirability bias and concerns about stigma, participants
could have hesitated to disclose information about their sexual
partners and further introduce partner testing services. Second,
we investigated a limited set of variables associated with PS
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only from the perspective of the participants, and some
sociopsychological predictors like fear of exposure,
discrimination, and economic factors as well as inter-partner
features, such as condom usage and communication and social
interaction patterns, may need to be explored in future research
to uncover significant predictors of PS uptake and lead to more
comprehensive intervention strategies. Third, it takes time for
health care professionals to build trust and successfully
implement PSfor theindex case; neverthel ess, because thiswas
a cross-sectional study, the proportion of PS uptake may be
underestimated, particularly for index cases diagnosed in the

Jang et d

China, especially among heterosexual commercial partnerships.
Gender, age, transmission category, and the presence of aregular
nonmarital partner were predictors of partner enumeration or
testing in nonmarital relationships. Our analysis also revealed
ahigher HIV positivity rate among nonmarital sexual partners
of participants who were diagnosed when they were older than
50 years and had regular nonmarital partners. Our findings
highlight the critical need to boost the overall utilization of PS
among HIV-positive individuals older than 50 years and those
with heterosexual nonmarital sex partners. These findings will
contribute to the understanding of PS among HIV-positive

later months of 2022. individuals with nonmarital sex partners and develop a pilot

Conclusions study to optimize the PS strategy for this group.

A significant gap in PS utilization was observed among
HIV-positive individualswith nonmarital sex partnersin eastern

Acknowledgments

Wewish to thank all study participantsfor devoting their timeto recall their sexual behavior history. We al so gratefully acknowledge
the health care professionals in the Centers for Disease Control and Prevention in 90 counties of Zhejiang province for their
dedication to collecting valuable epidemiology information from the study participants.

Data Availability
The data analyzed in our study are available from the corresponding author on reasonable request.

Authors Contributions

JJ and CC conceived and designed the study. JJ analyzed the data. LC, WC, and WJC reviewed the statistical analyses. JY, Y X,
XZ, and XPwere responsible for materialsand analytical tools. JJ drafted the paper, and CC reviewed the manuscript. All authors
read and agreed to the final manuscript.

Conflicts of Interest
None declared.

References

1.  WuZ, McGoogan J, Detels R. The enigma of the human immunodeficiency virus (HIV) epidemic in China. Clin Infect
Dis. Mar 01, 2021;72(5):876-881. [FREE Full text] [doi: 10.1093/cid/ciaa835] [Medline: 32569373]

2. Han M. [Anaysisof the epidemic situation of AIDSin Chinaand prospectsfor prevention and treatment]. Chinese Journal
of AIDS and STD. Mar 2023;29(03):247-250. [Medline: 10.13419/j.cnki.aids.2023.03.01]

3.  Fast-track: ending the AIDS epidemic by 2030. UNAIDS. 2014. URL: https.//www.unaids.org/sites/default/files’/media_asset/
JC2686_WAD2014report_en.pdf [accessed 2024-08-26]

4.  HeN. Research progress in the epidemiology of HIV/AIDS in China. China CDC WKkly. Nov 26, 2021;3(48):1022-1030.
[FREE Full text] [doi: 10.46234/ccdew2021.249] [Medline: 34888119]

5.  ZhaoY,Han M, MaY, Li D. Preplanned studies. progress towards the 90-90-90 targets for controlling HIV — China,
2018. China CDC Weekly. 2019;1(1):4-7. [FREE Full text] [doi: 10.46234/ccdcw2019.003]

6. LiZ, Purcell DW, Sansom SL, Hayes D, Hall HI. Vital signs: HIV transmission along the continuum of care - United States,
2016. MMWR Morb Mortal Wkly Rep. Mar 22, 2019;68(11):267-272. [FREE Full text] [doi: 10.15585/mmwr.mm6811el]
[Medline: 30897075]

7.  Wal KM, KilembeW, Nizam A, Vwalika C, Kautzman M, Chombak, et a. Promotion of couples voluntary HIV counselling
and testing in Lusaka, Zambia by influence network leaders and agents. BMJ Open. Sep 06, 2012;2(5):€001171. [FREE
Full text] [doi: 10.1136/bmjopen-2012-001171] [Medline: 22956641]

8.  Zhang C, Koniak-Griffin D, Qian H, Goldsamt LA, Wang H, Brecht M, et a. Impact of providing free HIV self-testing
kits on frequency of testing among men who have sex with men and their sexual partnersin China: A randomized controlled
trial. PLoSMed. Oct 9, 2020;17(10):e1003365. [ FREE Full text] [doi: 10.1371/journal.pmed.1003365] [Medline: 33035206]

9.  Nosyk B, Armstrong W, Del Rio C. Contact tracing for COVID-19: an opportunity to reduce health disparities and end the
human immunodeficiency virusAIDS epidemic in the United States. Clin Infect Dis. Nov 19, 2020;71(16):2259-2261.
[FREE Full text] [doi: 10.1093/cid/ciaab01] [Medline: 32339245]

https://publichealth.jmir.org/2024/1/e59095 JMIR Public Hedlth Surveill 2024 | vol. 10 | €59095 | p. 10

(page number not for citation purposes)


https://europepmc.org/abstract/MED/32569373
http://dx.doi.org/10.1093/cid/ciaa835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32569373&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10.13419/j.cnki.aids.2023.03.01&dopt=Abstract
https://www.unaids.org/sites/default/files/media_asset/JC2686_WAD2014report_en.pdf
https://www.unaids.org/sites/default/files/media_asset/JC2686_WAD2014report_en.pdf
https://europepmc.org/abstract/MED/34888119
http://dx.doi.org/10.46234/ccdcw2021.249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34888119&dopt=Abstract
https://weekly.chinacdc.cn/en/article/doi/10.46234/ccdcw2019.003
http://dx.doi.org/10.46234/ccdcw2019.003
https://doi.org/10.15585/mmwr.mm6811e1
http://dx.doi.org/10.15585/mmwr.mm6811e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30897075&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=22956641
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=22956641
http://dx.doi.org/10.1136/bmjopen-2012-001171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22956641&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1003365
http://dx.doi.org/10.1371/journal.pmed.1003365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33035206&dopt=Abstract
https://europepmc.org/abstract/MED/32339245
http://dx.doi.org/10.1093/cid/ciaa501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32339245&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jiang et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

LinH, HeN, Zhou S, Ding Y, Qiu D, Zhang T, et al. Behavioral and molecular tracing of risky sexual contactsin asample
of Chinese HIV-infected men who have sex with men. Am J Epidemiol. Feb 15, 2013;177(4):343-350. [FREE Full text]
[doi: 10.1093/aje/kws256] [Medline: 23348006]

Guidelines on HIV self-testing and partner notification: supplement to consolidated guidelines on HIV testing services.
World Health Organization. Dec 2016. URL: https://iris.who.int/bitstream/handle/10665/251655/9789241549868-eng. pdf
[accessed 2024-08-26]

Law N, Martin-Hilber A, Réllin A, Redmond S, Scott P, Trelle S, et a. Public health benefits of partner notification for
sexually transmitted infections and HIV. European Centre for Disease Prevention and Control. Stockholm, Sweden. ECDC;
2013. URL: https://www.ecdc.europa.eu/sites/defaul t/fil es/media/en/publications/Publications/
Partner-notification-for-HIV-ST1-June-2013.pdf [accessed 2024-08-26]

Mahachi N, Muchedzi A, TafumaTA, MaworaP, Kariuki L, Semo B, et al. Sustained high HIV case-finding through index
testing and partner notification services: experiences from three provincesin Zimbabwe. J Int AIDS Soc. Jul 19, 2019;22
Suppl 3(Supp! Suppl 3):e25321. [EREE Full text] [doi: 10.1002/jia2.25321] [Medline: 31321918]

Contesse MG, Fredericksen RJ, Wohlfeiler D, Hecht J, Kachur R, StronaF, et a. Acceptability of using geosocial networking
applications for HIV/sexually transmitted disease partner notification and sexual health services. Sexual TransDis. Oct 31,
2019;47(1):41-47. [doi: 10.1097/0l9.0000000000001089]

Luo M, Hann K, Zhang G, Pan X, MaQ, Jiang J, et al. HIV testing uptake and yield among sexual partners of HIV-positive
men who have sex with men in Zhejiang Province, China, 2014-2016: A cross-sectional pilot study of a choice-based
partner tracing and testing package. PLoS One. 2020;15(6):€0232268. [FREE Full text] [doi: 10.1371/journal .pone.0232268]
[Medline: 32497114]

Sharma M, Naughton B, Lagat H, Otieno G, Katz DA, Wamuti BM, et a. Real-world impact of integrating HIV assisted
partner servicesinto 31 facilities in Kenya: a single-arm, hybrid type 2 implementation-effectiveness study. The Lancet
Globa Health. May 2023;11(5):€749-e758. [doi: 10.1016/s2214-109x(23)00153-5]

Nguyen VTT, Phan HT, Kato M, Nguyen Q, Le Ai KA, Vo SH, et a. Community-led HIV testing servicesincluding HIV
self-testing and assisted partner notification services in Vietham: lessons from a pilot study in a concentrated epidemic
setting. JInt AIDS Soc. Jul 19, 2019;22 Supp! 3(Suppl Suppl 3):€25301. [FREE Full text] [doi: 10.1002/jia2.25301]
[Medline: 31321903]

Song W, Mulatu MS, Rao S, Mendoza MC, Kudon HZ, Rorie M. Factors associated with partner notification, testing, and
positivity in HIV partner services programsin the United States, 2013 to 2017. Sexual Trans Dis. 2022;49(3):197-203.
[doi: 10.1097/01g.0000000000001572]

Wang AL, Peng R, Tucker JD, Cohen MS, Chen X. Partner notification uptake for sexually transmitted infectionsin China:
asystematic literature review. Sex Transm Infect. Aug 18, 2012;88(5):386-393. [FREE Full text] [doi:
10.1136/sextrans-2011-050275] [Medline: 22427489]

Wang C, Zhao P, Tang W, Smith MK, Ong JJ, Wong NS, et a. Partner notification among persons with early syphilisin
Shenzhen, China, 2011-2017: implications for practice and policy. Sexual Trans Dis. Feb 3, 2020;47(4):232-237. [doi:
10.1097/019.0000000000001135]

Zhang C, Qian H, Chen X, Bussell S, Shen 'Y, Wang H, et al. HIV testing and seroprevalence among couples of people
diagnosed with HIV in China: A meta-analysis. PLoS One. Mar 19, 2021;16(3):e0247754. [FREE Full text] [doi:
10.1371/journal .pone.0247754] [Medline: 33739981]

Li J,Han J, Xu J, Tang H, Mao Y. [ Status of marriage and HIV transmission between couplesin newly reported HIV cases
before diagnosis was made, among men who have sex with men in China, 2014]. Zhonghua Liu Xing Bing Xue Za Zhi.
Jun 10, 2017;38(6):750-753. [doi: 10.3760/cma.j.issn.0254-6450.2017.06.012] [Medline: 28647976]

Cheng W, Jin W, Gu Y, Zhong F, Han Z, Xu H, et a. HIV partner notification across different sexual partner types among
men who have sex with men in Guangzhou, China. AIDS Patient Care STDS. Jul 2019;33(7):295-298. [FREE Full text]
[doi: 10.1089/apc.2019.0059] [Medline: 31194574]

Hu Q, QianH, Li J, Leuba SI, Chu Z, Turner D, et al. Assisted partner notification and uptake of HIV testing among men
who have sex with men: arandomized controlled trial in China. Lancet Reg Health West Pac. Jul 2021;12:100171. [FREE
Full text] [doi: 10.1016/j.lanwpc.2021.100171] [Medline: 34527967)

Order of the State Council of the People's Republic of China No. 57. The Central People's Government of the People's
Republic of China. Jan 29, 2006. URL : https://www.gov.cn/flfg/2006-02/12/content186324.htm [accessed 2024-08-26]
Yunnan Province AIDS Prevention and Control Regulations. Yunnan Provincial Health Commission. Dec 16, 2020. URL:
http://ynswsjkw.yn.gov.cn/html/2020/faguiguizhangxin_1216/8233.html [accessed 2024-08-26]

Cai C, TangH, QinQ, JinY, Lyu F. Behavioral verification and risk factors of HIV cross-population transmission in China:
analysis of national surveillance data 1989-2022. BMC Infect Dis. Jan 04, 2024;24(1):49. [EREE Full text] [doi:
10.1186/s12879-023-08956-9] [Medline: 38178011]

Dong Z, MaLl, Cai C, Gao G, Lyu F. Demographic features of identified PLWHA infected through commercia and
nonmarital noncommercial heterosexual contact in Chinafrom 2015 to 2018: a retrospective cross-sectional study. BMC
Infect Dis. Jan 13, 2021;21(1): 71. [FREE Full text] [doi: 10.1186/s12879-020-05757-2] [Medline: 33441089]

https://publichealth.jmir.org/2024/1/e59095 JMIR Public Hedlth Surveill 2024 | vol. 10 | €59095 | p. 11

(page number not for citation purposes)


https://europepmc.org/abstract/MED/23348006
http://dx.doi.org/10.1093/aje/kws256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23348006&dopt=Abstract
https://iris.who.int/bitstream/handle/10665/251655/9789241549868-eng.pdf
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/Partner-notification-for-HIV-STI-June-2013.pdf
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Publications/Partner-notification-for-HIV-STI-June-2013.pdf
https://europepmc.org/abstract/MED/31321918
http://dx.doi.org/10.1002/jia2.25321
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31321918&dopt=Abstract
http://dx.doi.org/10.1097/olq.0000000000001089
https://dx.plos.org/10.1371/journal.pone.0232268
http://dx.doi.org/10.1371/journal.pone.0232268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32497114&dopt=Abstract
http://dx.doi.org/10.1016/s2214-109x(23)00153-5
https://europepmc.org/abstract/MED/31321903
http://dx.doi.org/10.1002/jia2.25301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31321903&dopt=Abstract
http://dx.doi.org/10.1097/olq.0000000000001572
https://europepmc.org/abstract/MED/22427489
http://dx.doi.org/10.1136/sextrans-2011-050275
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22427489&dopt=Abstract
http://dx.doi.org/10.1097/olq.0000000000001135
https://dx.plos.org/10.1371/journal.pone.0247754
http://dx.doi.org/10.1371/journal.pone.0247754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33739981&dopt=Abstract
http://dx.doi.org/10.3760/cma.j.issn.0254-6450.2017.06.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28647976&dopt=Abstract
https://europepmc.org/abstract/MED/31194574
http://dx.doi.org/10.1089/apc.2019.0059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31194574&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2666-6065(21)00080-8
https://linkinghub.elsevier.com/retrieve/pii/S2666-6065(21)00080-8
http://dx.doi.org/10.1016/j.lanwpc.2021.100171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34527967&dopt=Abstract
https://www.gov.cn/flfg/2006-02/12/content_186324.htm
http://ynswsjkw.yn.gov.cn/html/2020/faguiguizhangxin_1216/8233.html
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-023-08956-9
http://dx.doi.org/10.1186/s12879-023-08956-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38178011&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05757-2
http://dx.doi.org/10.1186/s12879-020-05757-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33441089&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jiang et a

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Monroe-Wise A, Maingi Mutiti P, Kimani H, Moraa H, Bukusi DE, Farquhar C. Assisted partner notification services for
patients receiving HIV care and treatment in an HIV clinic in Nairobi, Kenya: a qualitative assessment of barriers and
opportunities for scale-up. JInt AIDS Soc. Jul 19, 2019;22 Supp! 3(Suppl Supp! 3):25315. [FREE Full text] [doi:
10.1002/jia2.25315] [Medline: 31321915]

Yan X, Xu'Y, Tucker JD, Miller WC, Tang W. Facilitators and barriers of HIV partner notification services among men
who have sex with men in China: a qualitative analysis using a socioecological framework. Sexual Trans Dis. May 6,
2022;49(8):541-545. [doi: 10.1097/0l¢.0000000000001644]

Stangl AL, Sebany M, Kapungu C, Jessee C, Ricker CL, Chard E. IsHIV index testing and partner notification safe for
adolescent girls and young women in low- and middle-income countries? JInt AIDS Soc. Sep 31, 2020;23 Supp! 5(Suppl
5):e25562. [FREE Full text] [doi: 10.1002/jia2.25562] [Medline: 32869478]

Glaspy S, Cosmaro L, Botsi C, Stamou M, Giannopoulou M, Isari AM, et al. Integrating partner notification and contact
tracing services across Europe: findings from the Integrate project. BMC Infect Dis. Sep 13, 2021;21(Supp! 2):796. [FREE
Full text] [doi: 10.1186/s12879-021-06445-5] [Medline: 34517838]

Mao Y, Wu Z, Poundstone K, Wang C, Qin Q, MaY, et al. Development of a unified web-based national HIV/AIDS
information system in China. Int J Epidemiol. Dec 26, 2010;39 Suppl 2(Suppl 2):ii79-ii89. [FREE Full text] [doi:
10.1093/ije/dyq213] [Medline: 21113041]

Wu Z. HIV/AIDS in China: Beyond the Numbers. Beijing, China. People's Medical Publishing House Co Ltd; 2017.
Chen H, Wu X, ChenL, LuH, Tang Z, Shen Z, et a. Rapidly spreading human immunodeficiency virus epidemic among
older males and associated factors: alarge-scale prospective cohort study in rural southwest China. Sexual Trans Dis.
2019;46(4):234-239. [doi: 10.1097/0lg.0000000000000957]

Sun X, Feng C, Feng L, Xiao T, Zhao X, LiuH, et al. An exploratory transmission mode of HIV/AIDS among older people
based on data from multiple sourcesin China. Sci Rep. Sep 27, 2022;12(1):16077. [FREE Full text] [doi:
10.1038/s41598-022-20146-2] [Medline: 36168023]

Zhao Q, Mao Y, Li X, Shen Z, Zhou Y. Age differences in sexua risk behaviors and related factors among people living
with HIV in Guangxi, China. AIDS Care. Apr 22, 2018;30(4):523-530. [FREE Full text] [doi:
10.1080/09540121.2018.1429560] [Medline: 29357682]

Wu J, Wu GH, Zhang W, Wu ZY. [ Characteristics of newly reported HIV/AIDS caseswith heterosexual mode of transmission
in six districts of Chongging city]. Zhonghua Liu Xing Bing Xue Za Zhi. Jun 10, 2020;41(6):919-923. [doi:
10.3760/cma.j.cn112338-20191211-00873] [Medline: 32564560]

ChenL, HisJH, Wu X, Shen Z, LuH, Chen H, et a. Disparitiesin HIV and syphilis prevalence and risk factors between
older maleclientswith and without steady sex partnersin southwestern rural China. BMC Infect Dis. Apr 12, 2017;17(1):269.
[FREE Full text] [doi: 10.1186/s12879-017-2367-z] [Medline: 28403825]

Liang B, Huang Q, Ou Y, Zhang F, Zhang P, Nong A, et al. Trends and associated factors in the uptake of HIV testing
among female sex workersin Sino-Vietnam border areas in Guangxi, China: a cross-sectional study. BMC Infect Dis. May
19, 2022;22(1):479. [FREE Full text] [doi: 10.1186/s12879-022-07459-3] [Medline: 35590271]

Fang Y, Zhang Y, Wang Z, Ip M, Li J, Lau JTF. Low uptake of HIV testing among male clients of female sex workersin
China. AIDS Care. Feb 15, 2019;31(2):193-198. [doi: 10.1080/09540121.2018.1510100] [Medline: 30111159]

Quinn C, Nakyanjo N, Ddaaki W, Burke VM, Hutchinson N, Kagaayi J, et a. HIV partner notification valuesand preferences
among sex workers, fishermen, and mainland community membersin Rakai, Uganda: a qualitative study. AIDS Behav.
Oct 25, 2018;22(10):3407-3416. [FREE Full text] [doi: 10.1007/s10461-018-2035-3] [Medline: 29372453]

Pasquale DK, Doherty |, Sampson L, Hué S, Leone P, Sebastian J, et al. Leveraging phylogenetics to understand HIV
transmission and partner notification networks. J Acquir Immune Defic Syndr. Aug 01, 2018;78(4):367-375. [FREE Full
text] [doi: 10.1097/QA1.0000000000001695] [Medline: 29940601]

Chen X, QinC, Chen R, Huang Y, Xu Y, Tang Q, et al. Epidemiological profile and molecular genetic characterization of
HIV-1 among female sex workers and elderly male clientsin Guangxi, China. Emerg Microbes Infect. Dec 03,
2021;10(1):384-395. [FREE Full text] [doi: 10.1080/22221751.2021.1888659] [Medline: 33560929]

Daal S, Johnson C, Fonner V, Kennedy C, Siegfried N, Figueroa C, et al. Improving HIV test uptake and case finding with
assisted partner notification services. AIDS. Aug 24, 2017;31(13):1867-1876. [FREE Full text] [doi:

10.1097/QA D.0000000000001555] [Medline: 28590326]

Jamil MS, Eshun-Wilson I, Witzel TC, Siegfried N, FigueroaC, Chitembo L, et al. Examining the effects of HIV self-testing
compared to standard HIV testing servicesin the general population: A systematic review and meta-analysis.
EClinicalMedicine. Aug 2021;38:100991. [FREE Full text] [doi: 10.1016/j.eclinm.2021.100991] [Medline: 34278282]
Zhang Y, Yin F, Zhong P, He N. [Practice and correlates of partner notification of HIV infection status among 307
HIV-infected individuals of Shanghai]. ZhonghuaYu Fang Yi Xue ZaZhi. Nov 2015;49(11):956-961. [Medline: 26833004]
Plotkin M, Kahabuka C, Christensen A, OcholaD, Betron M, Njozi M, et al. Outcomes and experiences of men and women
with partner notification for HIV testing in Tanzania: results from amixed method study. AIDS Behav. Jan 31,
2018;22(1):102-116. [FREE Full text] [doi: 10.1007/s10461-017-1936-x] [Medline: 29090397]

https://publichealth.jmir.org/2024/1/e59095 JMIR Public Hedlth Surveill 2024 | val. 10 | €59095 | p. 12

(page number not for citation purposes)


https://europepmc.org/abstract/MED/31321915
http://dx.doi.org/10.1002/jia2.25315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31321915&dopt=Abstract
http://dx.doi.org/10.1097/olq.0000000000001644
https://europepmc.org/abstract/MED/32869478
http://dx.doi.org/10.1002/jia2.25562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32869478&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06445-5
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06445-5
http://dx.doi.org/10.1186/s12879-021-06445-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34517838&dopt=Abstract
https://europepmc.org/abstract/MED/21113041
http://dx.doi.org/10.1093/ije/dyq213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21113041&dopt=Abstract
http://dx.doi.org/10.1097/olq.0000000000000957
https://doi.org/10.1038/s41598-022-20146-2
http://dx.doi.org/10.1038/s41598-022-20146-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36168023&dopt=Abstract
https://europepmc.org/abstract/MED/29357682
http://dx.doi.org/10.1080/09540121.2018.1429560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29357682&dopt=Abstract
http://dx.doi.org/10.3760/cma.j.cn112338-20191211-00873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32564560&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-017-2367-z
http://dx.doi.org/10.1186/s12879-017-2367-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28403825&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-022-07459-3
http://dx.doi.org/10.1186/s12879-022-07459-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35590271&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2018.1510100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30111159&dopt=Abstract
https://europepmc.org/abstract/MED/29372453
http://dx.doi.org/10.1007/s10461-018-2035-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29372453&dopt=Abstract
https://europepmc.org/abstract/MED/29940601
https://europepmc.org/abstract/MED/29940601
http://dx.doi.org/10.1097/QAI.0000000000001695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29940601&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/22221751.2021.1888659
http://dx.doi.org/10.1080/22221751.2021.1888659
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33560929&dopt=Abstract
https://europepmc.org/abstract/MED/28590326
http://dx.doi.org/10.1097/QAD.0000000000001555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28590326&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(21)00271-6
http://dx.doi.org/10.1016/j.eclinm.2021.100991
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34278282&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26833004&dopt=Abstract
https://europepmc.org/abstract/MED/29090397
http://dx.doi.org/10.1007/s10461-017-1936-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29090397&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Jiang et a

49,

50.

51.

52.

ChenL, ChenW, Jiang T, Ni Z, Ma Q, Pan X. The characteristics and risk factors of web-based sexual behaviors among
men who have sex with menin eastern China: cross-sectional study. IMIR Public Health Surveill. Sep 02, 2021;7(9):e25360.
[FREE Full text] [doi: 10.2196/25360] [Medline: 34473066]

Wang AL, Peng R, Tucker JD, Chakraborty H, Cohen MS, Chen X. Optimizing partner notification programs for men who
have sex with men: factorial survey results from south China. PLoS One. Jul 27, 2016;11(7):e0157749. [FREE Full text]
[doi: 10.1371/journal.pone.0157749] [Medline: 27462724]

Huang G, Cheng W, Xu'Y, Yang J, Jiang J, Pan X, et al. Spatiotemporal pattern and its determinants for newly reported
HIV/AIDS among older adults in eastern China from 2004 to 2021: retrospective analysis study. IMIR Public Health
Surveill. Feb 13, 2024;10:€51172. [FREE Full text] [doi: 10.2196/51172] [Medline: 38349727]

Zhang J, Xu K, Jiang J, Fan Q, Ding X, Zhong P, et al. Combining molecular network analysis and field epidemiology to
quantify local HIV transmission and highlight ongoing epidemics. Int J Infect Dis. Mar 2023;128:187-193. [FREE Full
text] [doi: 10.1016/j.ijid.2022.12.033] [Medline: 36587840]

Abbreviations

aOR: adjusted odds ratio

CDC: Center for Disease Control and Prevention

MSM: men who have sex with men

OR: oddsratio

PS: partner service

STD: sexually transmitted disease

UNAIDS: Joint United Nations Programme on HIV/AIDS
WHO: World Health Organization

Edited by A Mavragani; submitted 09.04.24; peer-reviewed by X Zhong, D Li; comments to author 22.05.24; revised version received
09.07.24; accepted 16.08.24; published 09.09.24

Please cite as:

Jiang J, Chen L, Cheng W, Chen W, Yang J, Xu Y, Zhou X, Pan X, Chai C

Characteristics of and Factors Associated With Partner Service Uptake Cascade Among People With Newly Reported HIV/AIDS
Diagnoses in Southeastern China in 2022: Cross-Sectional Survey

JMIR Public Health Surveill 2024;10:e59095

URL: https://publichealth.jmir.org/2024/1/e59095

doi: 10.2196/59095

PMID: 39250196

©Jun Jiang, Lin Chen, Wei Cheng, Wanjun Chen, Jiezhe Yang, Yun Xu, Xin Zhou, Xiaohong Pan, Chengliang Chai. Originally
published in IMIR Public Health and Surveillance (https://publichealth.jmir.org), 09.09.2024. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Public
Health and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

https://publichealth.jmir.org/2024/1/e59095 JMIR Public Health Surveill 2024 | vol. 10 | €59095 | p. 13

RenderX

(page number not for citation purposes)


https://publichealth.jmir.org/2021/9/e25360/
http://dx.doi.org/10.2196/25360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34473066&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0157749
http://dx.doi.org/10.1371/journal.pone.0157749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27462724&dopt=Abstract
https://publichealth.jmir.org/2024//e51172/
http://dx.doi.org/10.2196/51172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38349727&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(22)00671-3
https://linkinghub.elsevier.com/retrieve/pii/S1201-9712(22)00671-3
http://dx.doi.org/10.1016/j.ijid.2022.12.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36587840&dopt=Abstract
https://publichealth.jmir.org/2024/1/e59095
http://dx.doi.org/10.2196/59095
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39250196&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

