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Abstract

Objective: The study aims to analyze the successful mobilization of sexual partners to participate in contact tracing and the
factors affecting it for the newly confirmed HIV/AIDS in Kunming City from 2021 to 2022, in order to provide the basis for

the further precise implementation of AIDS prevention and control measures.

Methods: We recruited newly confirmed HIV/AIDS in Kunming from January 1, 2021 to December 31, 2022 as the study
population, and conducted the Field Epidemiological Investigation using of face-to-face surveys to collect socio-demograph-
ic information, history of exposure to high-risk behaviors, and history of HIV testing of positively infected persons and

their sexual partners.

Results: 619 cases were included in the analysis of participating contact tracing seeds in Kunming City from 2021 to 2022,
including 415 (67.0%) males, 192 (31.0%) unmarried, and 265 (42.8%) married with a spouse. The results of Regression of
binary logistic showed that the gender of the seed infected person and the type of sexual partner were the influencing factors
of the positive detection rate of sexual partners (P<0.05), female seeds were more likely to trace positive contacts than males,
with an OR value of 3.088 (95% CI: 2.075-4.596), and spouses were more likely to trace positive contacts than heterosexual
regular sexual partners, with an OR value of 1.849 ( 95% CI: 1.236-2.765).

Conclusion: Women should be considered as an important target for traceability when conducting contact tracing to im-
prove the efficiency of traceability. Behavior change communication and health behavior promotion efforts targeting spous-

es should be strengthened. Contact tracing should be integrated into the daily intervention and testing work, and the estab-

lishment of a good relationship should be the prerequisite for actively mobilizing the traceability of HIV testing.

©2024 The Authors. Published by the JScholar under the terms of the Crea-tive Com-
mons Attribution License http://creativecommons.org/licenses/by/3.0/, which per-

mits unrestricted use, provided the original author and source are credited.
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Background

The AIDS tracing technology is one of the founda-
tions for discovering HIV/AIDS, clarifying transmission
pathways, and interrupting the chain of transmission to pre-
vent HIV spread [1]. Tracing technology, also known as con-
tact tracing, is a method used to identify the source of infec-
tion and transmission based on case finding, which relies on
epidemiological investigations or follow-ups of infected indi-
viduals [2]. The basic principle is that the seed (the initial
HIV-infected person) voluntarily provides the first genera-
tion of high-risk behavioral contacts (first-generation trac-
ing) for HIV testing, then, the first-generation positive cases
provide information about second-generation high-risk con-
tacts (second-generation tracing), and so on, forming a
transmission chain until the trail is interrupted [3].Volun-
tary counseling and testing (VCT) is an effective HIV pre-
vention intervention, whist the low uptake has hindered
global attempts to prevent new HIV infection-
s[3].Provider-initiated HIV testing and counseling (PITC)
is an important part of HIV prevention and treatment, but
it suffers from inadequate training of health workers, little
practice, and inability to provide appropriate counseling to
patients due to lack of knowledge [4].This study used con-
tact tracing to analyse seeds and close contacts, breaking
through the limitations of the original testing strategies [
(VCT), (PITC), etc.].Yunnan Province began exploring and
piloting HIV contact tracing and counseling testing in 2008
[6-8]. Since 2015,Yunnan Province has continued to prac-
tice and improve the strategy of traceability and counseling
testing of HIV contacts, and has promoted this strategy
throughout the province since 2018 [8].This study analyzes
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the successful mobilization of sexual partners to participate
in contact tracing testing and the factors affecting it for the
newly confirmed HIV/AIDS in Kunming City in
2021-2022, which surveyed, analysed and reported on parti-
cipants' attitudes to condom use, disclosure of HIV status,
and sexual behaviour surveys and other topics, and pro-
vides a basis for further precise implementation of AIDS

prevention and control measures.

Methods
Study Subjects

Inclusion criteria: individuals newly confirmed
with HIV/AIDS in Kunming city from January 1, 2021 to
December 31, 2022, with current residence in Kunming,
and no loss to follow-up; informed consent was obtained
from infected individuals. The inclusion time frame for con-
tacts was after the seeds were confirmed positive. This study
was approved by the Biomedical Research Ethics Commit-
tee of the Kunming Center for Disease Control and Preven-
tion (No. 05).

Study Methods

The study employed the Field Epidemiological In-
vestigation, with relevant personnel from the Disease Con-
trol Center, hospitals, and social organizations responsible
for conducting face-to-face surveys. Epidemiological data
were collected from HIV-positive individuals and their con-
tacts, including socio-demographic information, a history
of high-risk behavior exposures, and HIV testing histo-
ry.The specific HIV contact tracing workflow is shown in

Figure 1.

J HIV AIDS Infect Dis 2024 | Vol 11: 105



I Basic demographic |
information A
] Testing attitudes of ) . ]
There are 619cases Conduct one-on- exposed persons Contact information of 388 HIV

L : one interviews with
of pnmary infection —L‘ the infected individuals <

. contacts informed about related

to gather information l History of hugh- | circumstances.

A on HIV contacts risk exposure
Contact information I
for contacts 4 "-’ *
Infected individuals Infected individuals provide
inform contacts contact-related information to be
themselves communicated by a staff member
) Face-to- *

: A7 3 - 5 face testing at relevant
Contacts tested positive, identified HIV- testing organizations . )
infected individuals included in routine Mobilize contacts for

followup referral system, and continued
monitoring.

HIV testing

Exposed

self-testing reagents to test
themselves

persons purchase

Figure 1: HIV contact tracing workflow

Statistical Analysis

A database was established using EpiData 3.1 soft-
ware, followed by data entry and error checks. Statistical
analysis and data cleaning were performed using SPSS 19.0
software. General demographic information, HIV testing
history, and sexual behavioral history were used as variables
in chi-square test and binary logistic regression analyses to
determine whether a retrospectively identified contact test-
ed positive for HIV. OR (95% CI) was used to estimate the
strength of association between the independent variable
factors and the dependent variable, with a significance level
set at 0.05.

ResultsGeneral Information

There were 635 newly confirmed cases of
HIV/AIDS in Kunming City from 2021-2022 and the re-
sults of contact tracing were missing for 16 cases after com-
pleting the investigation, leaving 619 cases for analysis, re-
sulting in a response rate of 97.5%.Among the 619 study
subjects, the average age was 44.1+14.4 years, 415 (67.0%)
were male, 192 (31.0%) were unmarried, 265 (42.8%) were
married with a spouse, 409 (66.7%) had junior high school
education or below, 617 (99.7%) had their current address
in Kunming, 365 (59.0%) living in towns , 280 (45.2%) liv-

ing alone, and 292 (47.2%) living with a spouse/regular sexu-
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al partner. There were 209 cases (33.8%) who were mainly
farmers, 150 cases (24.2%) who were migrant workers, and
272 cases (43.9%) who had a monthly income level of RMB
2,000-3,500. 619 seed contacts tested positive in 142 cases
(22.9%), and the type of sexual partners of the seeds was
dominated by heterosexual regular sex partners in 410 cases
(66.2%). The mode of transmission was dominated by
heterosexual sexual transmission in 524 cases (84.7%). The
investigation location at the CDC/Community Health Cen-
ter had 390 cases (63.0%). See Table 2.

Attitude Toward Contact Tracing Testing for Newly
Confirmed HIV/AIDS and history of exposure to
high-risk behaviors

614 cases (99.2%) considered it was necessary to
test individuals who had engaged in high-risk behavior with
infected individuals for HIV infection risk, and 576 cases
(93.1%) were willing to inform their sexual partners who
had engaged in high-risk behavior of their infection sta-
tus.612 cases (98.9%) had engaged in sexual intercourse
with others, of which 549 cases (90.0%) never used/some-
times used condoms, and the primary reasons for not using
condoms, 161 cases (26.0%) did not think it was necessary
to use them and 161 cases (26.0%) forgot to use them , and
184 cases (29.7%) had unprotected sex less than once a

week. There were 236 cases (38.1%) who had sexual inter-
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course with their spouse in the last year (heterosexual partn- (20.8%) who had sex with a heterosexual regular sexual part-
ers) and 48 cases (7.8%) who had male-to-male sex with a ner other than their spouse in the last year, and 213 cases
male regular partner in the last year. There were 129 cases (34.4%) who had sex with a heterosexual casual sexual partn-

er. See Table 1.

Table 1: Characteristics of Newly Diagnosed HIV/AIDS High-Risk Behaviors in Kunming, 2021-2022 (n, %)

Variables Total cases(N=619) | Positive contacts | P value
N | Percentage(%)
Whether to test if at risk of infection 0.875
Yes 614 141 23.0
No 5 1 20.0
Whether inform sexual partners of their high-risk
behavior 0.281
Yes 576 135 234
No 43 7 16.3
Sexual intercourse with others 0.584
Yes 612 141 23.0
No 7 1 14.3
Whether condoms are used during sex 0.952
Never Use: 123 30 244
Sometimes Use 426 98 23.0
Always Use 54 13 24.1
No sexual Activity 7 1 14.3
Frequency of Unprotected Sexual Activity per Month 0.490
<1 time/week 184 48 26.1
1 time/week 180 35 19.4
2 times/week 140 36 25.7
>3 times/week 54 9 16.7
Protective Sexual Activity 54 13 24.1
No sexual Activity 7 1 14.3
Heterosexual sex with spouse in the last year 0.490
Yes 236 49 20.8
No 376 92 24.5
No sexual Activity* 7 1 14.3
male-to-male sex with a Male regular sexual partner in
the last year 0-300
Yes 48 7 14.6
No 564 134 23.8
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No sexual Activity* 7 1 14.3
Sex with a Heterosexual regular sexual partner, other

than the spouse, in the last year 0822

Yes 129 31 24.0

No 483 110 22.8

No sexual Activity* 7 1 14.3
Sex with a casual heterosexual partner in the last year 0.525

Yes 213 54 25.4

No 399 87 21.8

No sexual Activity* 7 1 14.3

Note: *Some missing values are not included in the single-factor analysis.

Multivariate analysis of Newly Acquired HIV/AIDS

Infections

A binary logistic regression analysis was conduct-
ed with whether the sexual partners traced from the tracing
seeds were positive was used as the dependent variable
(0=No, 1=Yes), and gender, education level, occupation, cur-
rent address, marital status, living condition, contact tracing
survey locations, and the type of sexual partner of the seed

as the independent variables analyzed with * analysis statisti-

cal significance (P<0.05).The results indicate that the gen-
der of the surveyed seeds and the type of seed contacts had a
statistically significant (P<0.05) effect on whether the traced
contacts are positive, with female seeds more likely to trace
positive contacts than males, with an OR of 3.088 (95% CI:
2.075-4.596), and with the type of seed partner being a
spouse more likely to trace positive contacts than a hetero-
sexual regular partner, with an OR of value of 1.849 (95%
CI: 1.236-2.765). See Table 2.

Table 2: Analysis of socio-demographic characteristics and traceability influencing factors of newly confirmed HIV/AIDS in
Kunming, 2021-2022 (n,%)

Variables N Contact HIV test results P value iﬁ;ﬁgggﬁgrafii;;t
(N=619) | Positive(N=142) | Negtive(N=477) OR (95%CI) P value
Gender <0.001
Male 415 64(15.4) 351(84.6) 1
Female 204 78(38.2) 126(61.8) 3.088(2.075,4.596) | <0.001
Age 0.174
<25 65 11(16.9) 54(83.1)
25~34 108 18(16.7) 90(83.3)
35~44 129 29(22.5) 100(77.5)
45~54 163 41(25.2) 122(74.8)
>55 154 43(27.9) 111(72.1)
Education level 0.004
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Junior High Schoolor | g 109(26.7) 300(73.3)
Below
leéi};nscz}fgiggl 89 18(20.2) 71(79.8)
College or Above 121 15(12.4) 106(87.6)
Occupation 0.011
Farmer 209 59(28.2) 150(71.8)
Migrant worker 150 22(14.7) 128(85.3)
Unemployed 116 32(27.6) 84(72.4)
Worker/Student/ 144 29(20.1) 115(79.9)
Others
Current Residence 0.004
Main City Area 270 47(17.4) 223(82.6)
Other Urban Areas 349 95(27.2) 254(72.8)
Marital Status <0.001
Unmarried 192 22(11.5) 170(88.5)
Married with Spouse 265 80(30.2) 185(69.8)
Divorced or Separated 130 33(25.4) 97(74.6)
Widowed/Living 32 7(21.9) 25(78.1)
Together
Living Condition 0.003
Living Alone 280 45(16.1) 235(83.9)
Living with
Spouse/Regular sexual 292 84(28.8) 208(71.2)
Partner
Living with Children 32 9(28.1) 23(71.9)
Others 15 4(26.7) 11(73.3)
Monthly Income Level 0.132
<<1000 70 16(22.9) 54(77.1)
1000-2000 108 18(16.7) 90(83.3)
2000-3500 272 75(27.6) 197(72.4)
3500-5000 129 24(18.6) 105(81.4)
>5000 40 9(22.5) 31(77.5)
Invgsot?g:tcit)zrfglcr;%ion 0.016
C%S; Eﬁlgr;‘i:rlty 390 95(24.4) 295(75.6)
Hospital 91 28(30.8) 63(69.2)
Social Organization 137 19(13.9) 118(86.1)
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Detoxification Center* 1 0(0.0) 1(100.0)
Types of Sexual
Partners for Seeds <0.001
Heterosexual Regular 410 75(18.3) 335(81.7) 1
Partner
Spouse 207 67(32.4) 140(67.6) 1.849(1.236,2.765) | 0.003
Method of Sexual 0.433
Activity
Heterosexual Activity 524 125(23.9) 399(76.1)
Same-Sex Activity 88 16(18.2) 72(81.8)
nonsexual behavior* 7 0(0.0) 7(100.0)

Note: *Some missing values are not included in the single-factor analysis.

Basic Characteristics of the traceability contacts

A total of 888 contacts were traced in this survey,
all of whom were tested for HIV. A total of 301 contacts
were traced from female infected patients, with 92 contacts
(30.6%) aged 45-55 years old, 243 contacts (80.7%) with ju-
nior high school education or below, 111 contacts (36.9%)
with farmers as their occupation, and 242 contacts (80.4%)
living in the main urban area. The primary method of intro-
duction between the seeds and contacts was through intro-
ductions by other individuals in 252 cases (83.7%). There

were 301 contacts who received HIV testing, 97 tested posi-

tive (including previous positives), with a contact tracing

positivity rate of 32%, as shown in Table 3.

The seed of contact type as spouse traced back to
244 cases of contacts, with 81 cases (33.2%) mainly older
than 55 years old, 212 cases (86.9%) with junior high school
education or lower, 112 cases (45.9%) mainly farmers by oc-
cupation, and 225 cases (92.2%) living in the main urban
area. Seeds and contacts were mainly introduced by other
people in 239 cases (98.0%). 244 persons were tested for
HIV, 77 were positive, with a contact tracing positivity rate
of 31.6%, as shown in Table 3.

Table 3: Sociodemographic Characteristics of Female and Spouse Contact Tracing in Kunming City from 2021 to 2022

Variables Female Traceability Contacts | Spouse Traceability Contacts
N=301 Percentage(%) N=244 Percentage(%)
Age
<35 46 15.2 34 13.9
35~44 77 25.6 52 21.3
45~54 92 30.6 77 31.6
=55 86 28.6 81 33.2
Ethnicity
Han 270 89.7 218 89.3
Minority Ethnicity 31 10.3 26 10.7
Education Level
Junior High School or Below 243 80.7 212 86.9
High School or Technical School 45 15 25 10.2
JScholar Publishers J HIV AIDS Infect Dis 2024 | Vol 11: 105



College or Above 13 43 7 2.9
Occupation
Farmer 111 36.9 112 45.9
Migrant worker 84 27.9 38 15.5
Unemployed 46 15.3 47 19.3
Worker/Student/Other 60 19.9 47 19.3

Current Residence

Main City Area 242 80.4 225 92.2
Other Urban Areas 59 19.6 19 7.8
Marital Status
Unmarried 60 19.9 9 3.7
Married with Spouse 136 452 236 95.5
Divorced or Separated 16 5.3 1 0.4
Widowed/Living Together 89 29.6 1 0.4

Duration of Relationship

<lyear 116 38.5 8 3.3
2-4 years 54 17.9 18 7.4
=5 years 131 43.6 218 89.3
Method of Introduction
Dance Hall/Bar/Public Places 13 4.3 1 0.4
Social Apps 36 12 4 1.6
Introduced by Acquaintance/Friend 252 83.7 239 98.0

Whether condoms are used during sex

Never Use 77 25.6 78 32
Sometimes Use 171 56.5 131 53.7
Always Use 53 17.9 35 14.3
Frequency of Unprotected Sexual Activity per
Month

<1 time/week 144 47.8 123 50.4
1 time/week 100 33.2 82 33.6
2 times/week 48 15.9 28 11.5

>3 times/week 9 3.1 11 4.5

Relationship Status with the Seed

Continue 211 70.1 240 98.4
Ended 90 29.9 4 1.6
Ways of Being Informed
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Informed by the Infected Person 177 58.8 141 57.8
Informed by the Follow-Up Person 56 18.6 41 16.8
Joint Notification 68 22.6 62 25.4

HIV Testing Result
Positive 97 32.2 77 31.6
Negative 204 67.8 167 68.4

Discussion

The purpose of this study was to analyze the suc-
cess of motivating sexual partners of seed-infected individu-
als to participate in contact tracing testing and to identify in-
fluencing factors, in order to provide a basis for further pre-
cise implementation of HIV prevention and control mea-
sures. The contact tracing results revealed that 614 cases
(99.2%) believed it was necessary to test individuals who
had engaged in high-risk behaviors with infected individu-
als, but, 549 of them (90.0%) had a low frequency of con-
dom use, indicating that inconsistency in knowledge and be-
havior among infected people is very common, and that the
popularization and education of the basics of HIV and the
correct use of condoms should be strengthened to increase
the awareness of the infected people and their behavioral to

reduce the risk of transmission.

Women only accounted for 33.0% of the partici-
pants in the survey, but women were more likely to trace
positive contacts than men, with an OR of 3.088 (95% CI:
2.075-4.596) and a positive traceability rate of 32.2%, and
the traced contacts were mainly introduced by friends/ac-
quaintances rather than spouses, and most of the high-risk
behaviors occurred after being introduced by their peers,
which should emphasize the importance of paying attention
to introductions by friends/acquaintances as a primary
method of contact tracing and calls for a focus on females as
important subjects for contact tracing to improve efficiency
[9-11].

Only 33.4% (207/619) of the seed contact types
were spouses, but they were more likely to trace positive
contacts than heterosexual regular partners, with an OR of
1.849 (95% CI: 1.236-2.765) and a trace positive rate of

31.6%. It suggests that the transmission trend between mar-
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ried couples is obvious, in daily work, it is essential to pro-
vide HIV-related knowledge to single-positive families, regu-
larly distribute relevant promotional materials, and provide
strong support to reduce the single-positive family partners
of the positive transfer rate, for those infected who do not
want to inform their spouses of the fact of infection should
be strengthened to motivation and treatment. Behavioral in-
terventions for spouses should also be strengthened, includ-
ing behavior change communication and health behavior

promotion [12].

High-risk behavioral contact tracing is better than
VCT and PITC in terms of infection detection efficiency,
and studies have shown that the positive detection rate by
driving testing of HIV/AIDS sexual partners (23.3%) is
much higher than the positive detection rate of VCT and
PITC (3.7%, 0.2%) during the same period [9, 14] .This
study concluded that the "precision contact tracing" strategy
is more suitable for newly reported HIV/AIDS infections
[13], and that the focus of contact tracing should be on fe-
male infected individuals and their spouses, so that positive
infections can be traced out more effectively. It is recom-
mended to integrate contact tracing into routine interven-
tion and testing work, establish a good relationship as a pre-
requisite, actively mobilize contact tracing HIV testing, and
provide contact tracing counseling while offering services
such as result notification, initial follow-up, and antiretrovi-
ral therapy referral to newly reported HIV-positive individu-
als. These approaches can help infected individuals unders-
tand the significance of motivating HIV contacts to under-
go testing, accurately identify potentially HIV-positive con-
tacts, and implement HIV contact tracing testing more pre-

cisely.

This study reveals the high efficiency of uncover-

ing hidden positive cases through sexual partner tracing in-
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vestigations, which is a finding of significant value to public
health prevention strategies. However, there are two chal-
lenges to collecting information on patients' sexual contact
history through questionnaires: firstly, respondents may
have recall bias. Secondly, some respondents may be inc-
lined to conceal information due to the highly sensitive na-
ture of sexual privacy, potentially affecting the accuracy of
the results. To further advance this research, future studies
could leverage cutting-edge HIV molecular network technol-
ogy to objectively construct and visualize patients' sexual
networks. Special attention could be given to "super-spread-
ers" within the network, enabling more targeted and effec-
tive tracing investigations and interventions. This would en-
hance the precision and efficiency of HIV prevention ef-
forts, laying a solid foundation for achieving the ambitious
goal of ending the HIV epidemic. In order to promote the
further development of the study, future research can make
use of the cutting-edge technology of HIV molecular net-
work to objectively construct and display the patient's sexu-
al relationship network, pay special attention to the ‘super--
transmitters’ in the network, and implement accurate and ef-
fective tracking investigation and intervention measures,
which will enhance the precision and efficiency of HIV pre-
vention efforts, laying a solid foundation for achieving the

ambitious goal of ending the HIV epidemic.
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