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Abstract

The aim of this investigation was to identify factors associated with HIV transmission risk

behavior among HIV-positive women and men receiving antiretroviral therapy (ART) in

KwaZulu-Natal, South Africa. Across 16 clinics, 1,890 HIV+ patients on ART completed a risk-

focused audio computer-assisted self-interview upon enrolling in a prevention-with-positives

intervention trial. Results demonstrated that 62 % of HIV-positive patients’ recent unprotected

sexual acts involved HIV-negative or HIV status unknown partners. For HIV-positive women,

multivariable correlates of unprotected sex with HIV-negative or HIV status unknown partners

were indicative of poor HIV prevention-related information and of sexual partnership-associated

behavioral skills barriers. For HIV-positive men, multivariable correlates represented motivational

barriers, characterized by negative condom attitudes and the experience of depressive

symptomatology, as well as possible underlying information deficits. Findings suggest that

interventions addressing gender-specific and culturally-relevant information, motivation, and

behavioral skills barriers could help reduce HIV transmission risk behavior among HIV-positive

South Africans.
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Introduction

South Africa is experiencing one of the world’s most severe HIV epidemics. In 2011, an

estimated 5.6 million South Africans were living with HIV, and nearly 400,000 became

newly infected with the virus [1]. HIV incidence in South Africa is driven primarily by

sexual contact between people living with HIV (PLWH) and uninfected others [2]. Although

a growing number of South African PLWH are receiving antiretroviral therapy (ART) [3]

and are exposed to clinic-based prevention messages, considerable proportions (14–46 %

[4–6]) continue to engage in unprotected sex, and many are involved in serodiscordant

sexual partnerships [6]. Despite the current drive towards “treatment as prevention [7],”

given these rates of unsafe sex, and given that the infectivity of South African PLWH on

ART remains a concern due to variable ART adherence [4, 8, 9] and documented virologic

failure [8, 10–12], identifying determinants of HIV transmission risk behavior among this

group has become increasingly crucial for HIV prevention in South Africa.

Few studies to date have examined correlates of unprotected sex among South African

PLWH. Significant associations have been reported between PLWH’s condom nonuse and
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several risk factors, including alcohol/substance use, HIV stigma, HIV non-disclosure, and

ART-related perceptions [4–6, 13–16]. Across these investigations, however, PLWH

samples consisted primarily of non-ART populations, and risk outcomes focused almost

exclusively on the occurrence of any unprotected sex, rather than on HIV transmission risk

events in which PLWH engaged in unprotected sex with partners who were HIV-negative or

of unknown HIV status. Furthermore, the research in this area has generally not been based

on psychological theories of health behavior change, thus potentially complicating the

translation of these findings to the development of effective behavioral interventions aimed

at reducing risky sex among South African PLWH.

Given these limitations, the present investigation sought to identify socio-behavioral and

HIV treatment-related correlates of unprotected sex involving HIV negative and HIV status

unknown partners among a sample of female and male PLWH on ART in KwaZulu-Natal

(KZN), South Africa. Our approach was guided by the information–motivation–behavioral

skills (IMB) Model of HIV risk behavior [17, 18], and aimed to assess the extent to which

HIV prevention-related knowledge and heuristics (information), condom use attitudes and

social norms (motivation), and perceived ability to enact safer sex behaviors (behavioral

skills) were associated with HIV transmission risk behavior. Furthermore, our work sought

to extend the IMB model tests conducted by Kiene et al. [19] by employing a

comprehensive, multivariable approach that examined factors that have been traditionally

shown to contribute to sexual risk behavior (e.g., alcohol and substance use; depression), as

well as potential gender- (e.g., victimization, empowerment) and culture-specific (e.g.,

seeking help for HIV from traditional healers) IMB-relevant factors that could serve as

strong correlates of risk, particularly within the South African context.

Methods

HIV+ patients from 16 urban, peri-urban, and rural clinics in uMgungundlovu and

uMkhanyakude districts of KZN were recruited between June 2008 and May 2010 for a

prevention-with-positives intervention trial (Izindlela Zokuphila/Options for Health) [20].

uMgungundlovu and uMkhanyakude are among the South African districts hardest hit by

HIV, with HIV prevalence among antenatal clinic attendees estimated at approximately 42

% [21]. Eligibility criteria included age ≥18 and receiving ART from a participating clinic.

Additionally, an interviewer-delivered screener was administered to obtain a risk-stratified

sample in which approximately 60 % (at study inception) had engaged in recent unprotected

sex (i.e., sex without a condom in the past 4 weeks). Enrolled participants completed an

audio computer-assisted self-interview (ACASI) in isiZulu or English at study baseline that

assessed sexual behavior and potential correlates of risk. Participation was voluntary, and

individuals received R70 (~US$10) for completing the ACASI.

All participants provided written consent. Study measures and procedures were developed

through a collaborative effort involving researchers, South African PLWH, clinic staff, and

community members, and were approved by ethics committees at the University of

Connecticut (USA), University of KwaZulu-Natal (South Africa), and the Centre for

Addiction and Mental Health (Canada). Approval was also obtained from the Research
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Committee for the KZN Department of Health and the aforementioned District Health

Offices.

Measures

Demographics—The ACASI assessed a set of diverse demographic factors, including

age, race/ethnicity, highest level of education attained, and current employment status.

Living situation was also queried through two items, which identified both the nature of the

geographic area (i.e., urban/peri-urban/rural) and the type of dwelling (formal/informal

structure) in which participants resided.

IMB Factors—The assessment of HIV prevention-related information, motivation, and

behavioral skills factors has been described in detail by Kiene et al. [19]. Measures included

an 11-item HIV transmission information scale (α = .69), a 13-item HIV risk-reduction

motivation scale, with subscales assessing condom attitudes (α = .70), norms, (α = .66),

perceived vulnerability (α = .69), and behavioral intentions (α = .67), and a 3-item safer sex

behavioral skills scale (α = .68).

IMB-Relevant Socio-Behavioral Barriers to Safer Sex—A number of items asked

participants about their partnerships and family situations, including the nature of

relationship they were currently in (e.g., married, living with a partner, single/no partner,

etc.), current efforts to conceive a child, the experience of actual or threatened physical

abuse by a current partner, and disclosure of HIV status to sexual partners, to family

members, and to friends. Additionally, abridged versions of validated scales assessed

perceived power to use/negotiate condoms [22, 23] (3-items, α = .34) and HIV stigma [24]

(7-items, α = .87), and two separate items assessed frequency of alcohol and substance use

prior to sexual activity during the past 4 weeks.

Health and HIV Treatment-Related Factors—ACASI-delivered health-related

measures included (1) the 10-item physical well-being subscale of the functional assessment

of HIV infection (FAHI) [25] (α = .86); (2) an 11-item version of the Center for

Epidemiologic Studies Depression (CESD) scale (α = .81), with scores ≥15 indicative of

experiencing depressive symptomatology [26]; and (3) individual items assessing frequency

of visits to clinics and to traditional healers. ART adherence was assessed through an

interviewer-delivered ACTG-based measure [27], and HIV diagnosis and ART initiation

dates, CD4 cell count, and HIV viral load were identified via clinic chart extraction.

Sexual Behavior—Measures adapted from Kiene et al. [5] assessed vaginal and anal

sexual acts during the past 4 weeks. For each sexual partner (up to the last five), the

partner’s perceived serostatus (Did this person test for HIV or not?: This person has tested

HIV-positive/This person has tested HIV-negative/This person has not tested/I don’t know if

this person has tested), and the number of vaginal and anal acts engaged in (total, protected),

were assessed. Unprotected acts were calculated across HIV-negative and HIV status

unknown partners and dichotomized to constitute the outcome measure, comparing

participants who had engaged in any versus no unprotected acts with such partners during

the past 4 weeks.
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Statistical Analyses

Chi square and independent t-tests assessed differences in risk factors between sexually

active men and women, and univariable logistic regression identified factors associated with

the occurrence of unprotected sex involving HIV-negative or HIV status unknown partners

for sexually active female and male samples. Within each sample, factors demonstrating

univariable logistic associations at p < .10 significance were included in corresponding

female and male multivariable logistic regression models. All analyses were performed

using IBM SPSS Statistics v.19 [28].

Results

A total of 1,890 HIV+ patients (1,050 female, 840 male) completed an isiZulu (n = 1,884) or

English (n = 6) ACASI at study baseline. From this sample, participants were excluded from

the present analysis if they: (1) reported on the ACASI that they had not been sexually

active (i.e., no vaginal or anal sex) within the past 4 weeks (237f, 180m); (2) did not answer

ACASI sexual behavior items (34f, 27m); or (3) recorded double- or triple-digit ACASI

sexual behavior responses that likely occurred from pressing touch screen buttons too long

(e.g., “222” partners in the past 4 weeks) (17f, 17m). This resulted in a final sample of 1,378

(762f, 616m) for analysis.

Sample Characteristics

Demographic and risk-relevant factors among sexually active PLWH are shown in Table 1.

Most participants (~96 %) identified as “Black-Zulu.” Compared to men (Mean age 39.4),

women were significantly younger (Mean age 34.1) (p < .001) and were less likely to be

married or living with a partner (19.9 % of women vs. 29.1 % of men, p < .001). One in four

women (25.3 %) reported experiencing actual or threatened physical abuse by a current

partner; a proportion significantly higher than men (12.1 %) (p < .001). Approximately one

in five participants (21.4 % of women, 18.5 % of men) reported <100 % ART adherence

over the past 4 weeks, and just over a third (33.3 % of women, 34.8 % of men) had ever

sought help for their HIV from a traditional healer. Clinic chart extraction yielded CD4 cell

count and HIV viral load test results, which were limited to tests conducted within 90 days

of a participant’s ACASI, for 59.9 and 50.4 % of the sample, respectively. Data from these

subsamples indicated that approximately one in four participants (23.9 %) had a detectable

HIV viral load (21.8 % of women, 26.6 % of men) and that 28.5 % had a CD4 cell count

<200; with CD4 cell counts <200 being significantly more common among men (38.5 %)

than women (20.6 %) (p < .001).

Sexual Behavior: Past 4 Weeks

As shown in Table 1, in accord with risk screening procedures, most sexually active

participants engaged in unprotected sex during the past 4 weeks (78.9 % of women, 65.6 %

of men; p < .001), with 46.9 % of women and 35.4 % of men reporting that they had

engaged in unprotected sex with an HIV-negative or HIV status unknown partner (p < .001).

Sexually active participants reported a total of 3,850 unprotected acts within the past 4

weeks, 2,397 (62.3 %) of which involved HIV-negative and HIV status unknown partners.
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Correlates of Unprotected Sexual Behavior

Univariable logistic regression identified significant associations between a diversity of risk

factors and having unprotected sex with an HIV-negative or HIV status unknown partner

[see Table 2 (women) and Table 3 (men)]. Based on these associations, multivariable

logistic regression demonstrated that among sexually active HIV-positive women, correlates

of having unprotected sex with an HIV-negative or HIV status unknown partner were

indicative of possessing relatively poorer HIV prevention-related information and of being

in challenging partnerships, characterized by low perceived power, experiencing actual or

threatened physical abuse by a partner, non-disclosure of HIV to one’s partner, and being

unmarried or not living with one’s partner (see Table 2). Among sexually active HIV-

positive men, significant multivariable correlates of unprotected sex with an HIV-negative

or HIV status unknown partner included possessing relatively more negative attitudes

toward condoms, experiencing depressive symptomatology, seeking help for their HIV from

traditional healers, poorer ART adherence, and younger age (see Table 3).

Discussion

In our risk-stratified sample of South African PLWH on ART, the majority of participants

who engaged in unprotected sex did so with an HIV-negative or HIV status unknown

partner, and over 60 % of all reported unprotected acts occurred within such partnerships.

This remains concerning even within the context of “treatment as prevention [7]” as

detectable HIV viral loads and imperfect ART adherence were not uncommon in our

sample.

From an IMB model perspective, our findings demonstrate that among both female and male

HIV-positive samples, information, motivation, and behavioral skills related factors were

found to significantly predict unprotected sex involving HIV-negative and HIV status

unknown partners at the univariable level, and a number of these factors remained as

significant correlates of risky behavior in multivariable analyses. For sexually active female

PLWH, risk factors were indicative of deficits in HIV prevention-related information, and of

partnerships in which physical abuse, low perceived power, less established relationships,

and a lack of disclosure may serve as formidable behavioral skills challenges and barriers to

safer sex efforts. Intimate partner violence and diminished power have frequently been

associated with unprotected sex among non-infected South African women [29–33], and our

findings suggest these barriers persist for HIV-positive women on ART, even though they

may have more access to counseling that can assist with such challenges. Furthermore,

although women in our sample received guidance regarding disclosure prior to initiating

ART [34, 35], our findings suggest that disclosure to sexual partners remains problematic

for some HIV-positive women; potentially complicating safer sex negotiation and

decreasing the likelihood of condom use [6, 36–38], particularly with HIV-negative and

HIV status unknown partners [15].

Among sexually active male PLWH, negative condom attitudes were independently

associated with unprotected sex involving HIV negative and HIV status unknown partners,

suggesting an important personal motivation barrier to enacting safer sexual behaviors

within such partnerships. In addition, unprotected sex with an HIV-negative or HIV status
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unknown partner was more likely among men reporting greater depressive symptomatology.

Feeling depressed may result in diminished self-regulation or the desire for “cognitive

escape [39, 40],” and as suggested by the IMB model [18], it can in and of itself have a

demotivating impact on one’s safer sex-related decisions. Other significant factors for men

included seeking help for their HIV from traditional healers and reporting imperfect ART

adherence. These factors may possibly be indicative of an information deficit that stems

from a broad, underlying perception regarding traditional medicine, HIV treatment, and HIV

transmissibility [41], which could impact one’s belief in the necessity of using condoms

with potentially uninfected partners. Additional research would be required, however, to

identify the exact mechanisms in this regard.

Findings should be viewed in terms of potential study limitations. First, because the study

design was cross-sectional, definitive statements cannot be made regarding causality of the

reported associations. Second, our recruitment procedures prioritized “risky” PLWH on

ART, with a focus on obtaining a sample in which approximately 60 % of the total sample

had reported engaging in unprotected sex within the past 4 weeks. As such, our study sample

was sexually “riskier” than South African PLWH in general, and in particular, South African

PLWH on ART, which possibly limits the generalizability of our findings. Third, results are

based on self-report measures, and although ACASI can reduce socially desirable

responding [42, 43], risky sex accounts may still have been subject to some reporting bias.

Fourth, partner serostatus was based on participants’ perceptions rather than on documented

HIV test results. Fifth, viral load test results within 90 days of ACASI were not available for

half of our sample, hindering our ability to conduct sub-analyses limited to PLWH with

detectable viral loads.

These limitations, however, do not lessen the importance of the findings of this study, which

involved a large-scale sample of PLWH from regions where the HIV epidemic is at its

worst, and which is the first to identify a comprehensive, theoretically-based set of risk

factors associated with unprotected sex involving HIV-negative and HIV status unknown

partners specifically among South African PLWH receiving ART. Our findings can help

inform the development of IMB model-based HIV prevention efforts that target this

population, and suggest that for female PLWH, interventions should focus not only on

providing accurate HIV transmission risk information, but also on addressing substantial

behavioral skills barriers inherent in the challenging partnership situations described above.

This could be accomplished by promoting empowerment [32, 33, 44], improving skills for

disclosure [15], building partner trust [38], and bolstering social support [45]. For male

PLWH, prevention strategies should focus on increasing motivation to engage in safer sex

through the promotion of positive attitudes toward condoms, possibly by both clinic-based

personnel and traditional healers [46, 47], and on identifying and treating depression. With

an increasing number of HIV-positive South Africans entering clinical care and initiating

ART, our findings suggest that IMB model-based behavioral prevention strategies that target

PLWH on ART and that complement treatment as prevention approaches will be crucial for

curtailing the spread of HIV in South Africa.

Shuper et al. Page 7

AIDS Behav. Author manuscript; available in PMC 2015 August 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Acknowledgments

Funding for this work was provided by the National Institutes of Mental Health (NIMH) (5R01 MH077524 05). We
would like to thank the KwaZulu-Natal (KZN) Department of Health (DOH) and uMgungundlovu (DC 22) and
uMkhanyakude (DC 27) Districts for their collaboration and support. We would also like to thank Izindlela
Zokuphila/Options for Health research team members, clinic staff at participating research sites, and most
importantly, all patients who took part in this research.

References

1. UNAIDS AIDSinfo: South Africa. 2012 http://www.unaids.org/en/dataanalysis/datatools/aidsinfo/.

2. UNAIDS. Getting to Zero. 2010 http://www.unaids.org/en/media/unaids/contentassets/documents/
unaidspublication/2010/JC2034_UNAIDS_Strategy_en.pdf.

3. UNAIDS. Global HIV/AIDS response: epidemic update and health sector progress towards
universal access. Progress Report 2011. 2011 http://www.unaids.org/en/media/unaids/contentassets/
documents/unaidspublication/2011/20111130_UA_Report_en.pdf.

4. Peltzer K, Ramlagan S. Safer sexual behaviours after 1 year of antiretroviral treatment in KwaZulu-
Natal, South Africa: a prospective cohort study. Sex Health. 2010; 7(2):135–141. [PubMed:
20465976]

5. Kiene SM, Christie S, Cornman DH, et al. Sexual risk behaviour among HIV-positive individuals in
clinical care in urban KwaZulu-Natal, South Africa. AIDS. 2006; 20(13):1781–1784. [PubMed:
16931945]

6. Eisele TP, Mathews C, Chopra M, et al. High levels of risk behavior among people living with HIV
Initiating and waiting to start antiretroviral therapy in Cape Town South Africa. AIDS Behav. 2008;
12(4):570–577. [PubMed: 17636372]

7. Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG. Universal voluntary HIV testing with
immediate antiretroviral therapy as a strategy for elimination of HIV transmission: a mathematical
model. Lancet. 2009; 373(9657):48–57. [PubMed: 19038438]

8. Chabikuli NO, Datonye DO, Nachega J, Ansong D. Adherence to antiretroviral therapy, virologic
failure and workload at the Rustenburg Provincial Hospital. S Afr Fam Pract. 2010; 52(4):350–355.

9. Peltzer K, Friend-du PN, Ramlagan S, Anderson J. Antiretroviral treatment adherence among HIV
patients in KwaZulu-Natal. S Afr BMC Public Health. 2010; 10:111.

10. Boulle A, van Cutsem G, Hilderbrand K, et al. Seven-year experience of a primary care
antiretroviral treatment programme in Khayelitsha, South Africa. AIDS. 2010; 24(4):563–572.
[PubMed: 20057311]

11. Fox MP, Cutsem GV, Giddy J, et al. Rates and predictors of failure of first-line antiretroviral
therapy and switch to second-line ART in South Africa. J Acquir Immune Defic Syndr. 2012;
60(4):428–437. [PubMed: 22433846]

12. Mee P, Fielding KL, Charalambous S, Churchyard GJ, Grant AD. Evaluation of the WHO criteria
for antiretroviral treatment failure among adults in South Africa. AIDS. 2008; 22(15):1971–1977.
[PubMed: 18784460]

13. Kalichman SC, Simbayi LC, Cain D. HIV transmission risk behaviours among HIV seropositive
sexually transmitted infection clinic patients in Cape Town, South Africa. Eur J Public Health.
2010; 20(2):202–206. [PubMed: 19726591]

14. Olley BO, Seedat S, Gxamza F, Reuter H, Stein DJ. Determinants of unprotected sex among HIV-
positive patients in South Africa. AIDS Care. 2005; 17(1):1–9. [PubMed: 15832829]

15. Simbayi LC, Kalichman SC, Strebel A, Cloete A, Henda N, Mqeketo A. Disclosure of HIV status
to sex partners and sexual risk behaviours among HIV-positive men and women, Cape Town,
South Africa. Sex Transm Infect. 2007; 83(1):29–34. [PubMed: 16790562]

16. Venkatesh KK, de Bruyn BG, Lurie MN, et al. Sexual risk behaviors among HIV-infected South
African men and women with their partners in a primary care program: implications for couples-
based prevention. AIDS Behav. 2012; 16(1):139–150. [PubMed: 21476005]

17. Fisher JD, Fisher WA. Changing AIDS-risk behavior. Psychol Bull. 1992; 111(3):455–474.
[PubMed: 1594721]

Shuper et al. Page 8

AIDS Behav. Author manuscript; available in PMC 2015 August 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.unaids.org/en/dataanalysis/datatools/aidsinfo/
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2010/JC2034_UNAIDS_Strategy_en.pdf
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2010/JC2034_UNAIDS_Strategy_en.pdf
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2011/20111130_UA_Report_en.pdf
http://www.unaids.org/en/media/unaids/contentassets/documents/unaidspublication/2011/20111130_UA_Report_en.pdf


18. Fisher, JD.; Fisher, WA.; Shuper, PA. The information–motivation–behavioral skills model of HIV
preventive behavior. In: Di-Clemente, RJ.; Crosby, RA.; Kegler, MC., editors. Emerging theories
in health promotion practice and research. 2nd ed.. San Francisco: Jossey-Bass; 2009. p. 21-63.

19. Kiene SM, Fisher WA, Shuper PA, Cornman DH, Christie S, Macdonald S, et al. Understanding
HIV transmission risk behavior among HIV-infected South Africans receiving antiretroviral
therapy: an information–motivation–behavioral skills model analysis. Health Psychol. 2013; 32(8):
860–868. [PubMed: 23477576]

20. Fisher JD, Cornman DH, Fisher WA, Shuper PA, Pillay S, Friedland GH, Lalloo UG. Integrating
HIV prevention into clinical care for PLWHA in South Africa. (Grant). National Institutes of
Mental Health (NIMH): 5R01 MH077524 05.

21. South Africa National Department of Health. [Accessed 20 Sep 2013] The 2010 National
Antenatal Sentinel HIV and Syphilis Prevalence Survey in South Africa. 2010. http://
www.doh.gov.za/docs/reports/2011/hiv_aids_survey.pdf.

22. Bryan AD, Aiken LS, West SG. Young women’s condom use: the influence of acceptance of
sexuality, control over the sexual encounter, and perceived susceptibility to common STDs. Health
Psychol. 1997; 16(5):468–469. [PubMed: 9302544]

23. Morokoff PJ, Quina K, Harlow LL, et al. Sexual Assertiveness Scale (SAS) for women:
development and validation. J Pers Soc Psychol. 1997; 73(4):790–804. [PubMed: 9325594]

24. Kalichman SC, Simbayi LC, Jooste S, et al. Development of a brief scale to measure AIDS-related
stigma in South Africa. AIDS Behav. 2005; 9(2):135–143. [PubMed: 15933833]

25. Cella DF, McCain NL, Peterman AH, Mo F, Wolen D. Development and validation of the
functional assessment of human immunodeficiency virus infection (FAHI) quality of life
instrument. Qual Life Res. 1996; 5(4):450–463. [PubMed: 8840825]

26. Kalichman SC, Rompa D, Cage M. Distinguishing between overlapping somatic symptoms of
depression and HIV disease in people living with HIV-AIDS. J Nerv Ment Dis. 2000; 188(10):
662–670. [PubMed: 11048815]

27. Chesney MA, Ickovics JR, Chambers DB, et al. Self-reported adherence to antiretroviral
medications among participants in HIV clinical trials: the AACTG adherence instruments. Patient
Care Committee & Adherence Working Group of the Outcomes Committee of the Adult AIDS
Clinical Trials Group (AACTG). AIDS Care. 2000; 12(3):255–266. [PubMed: 10928201]

28. IBM Corp.. IBM SPSS Statistics for windows, version 19.0. Armonk, NY: IBM; 2010.

29. Dunkle KL, Jewkes RK, Brown HC, Gray GE, McIntryre JA, Harlow SD. Gender-based violence,
relationship power, and risk of HIV infection in women attending antenatal clinics in South Africa.
Lancet. 2004; 363(9419):1415–1421. [PubMed: 15121402]

30. Harrison A, O’Sullivan LF, Hoffman S, Dolezal C, Morrell R. Gender role and relationship norms
among young adults in South Africa: measuring the context of masculinity and HIV risk. J Urban
Health. 2006; 83(4):709–722. [PubMed: 16758334]

31. Hoffman S, O’Sullivan LF, Harrison A, Dolezal C, Monroe-Wise A. HIV risk behaviors and the
context of sexual coercion in young adults’ sexual interactions: results from a diary study in rural
South Africa. Sex Transm Dis. 2006; 33(1):52–58. [PubMed: 16385222]

32. Jewkes RK, Dunkle K, Nduna M, Shai N. Intimate partner violence, relationship power inequity,
and incidence of HIV infection in young women in South Africa: a cohort study. Lancet. 2010;
376(9734):41–48. [PubMed: 20557928]

33. Pettifor AE, Measham DM, Rees HV, Padian NS. Sexual power and HIV risk. S Afr Emerg Infect
Dis. 2004; 10(11):1996–2004.

34. [Accessed 20 Sep 2013] South Africa National Department of Health. National Antiretroviral
Treatment Guidelines. 2004. http://www.kznhealth.gov.za/arv/arv5.pdf.

35. South Africa National Department of Health. National HIV counselling and testing policy
guidelines. South Africa: Pretoria; 2010.

36. Lurie M, Pronyk P, de Moor E, et al. Sexual behavior and reproductive health among HIV-infected
patients in urban and rural South Africa. J Acquir Immune Defic Syndr. 2008; 47(4):484–493.
[PubMed: 18209685]

37. Olley BO, Seedat S, Stein DJ. Self-disclosure of HIV serostatus in recently diagnosed patients with
HIV in South Africa. Afr J Reprod Health. 2004; 8(2):71–76. [PubMed: 15623121]

Shuper et al. Page 9

AIDS Behav. Author manuscript; available in PMC 2015 August 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.doh.gov.za/docs/reports/2011/hiv_aids_survey.pdf
http://www.doh.gov.za/docs/reports/2011/hiv_aids_survey.pdf
http://www.kznhealth.gov.za/arv/arv5.pdf


38. Vu L, Andrinopoulos K, Mathews C, Chopra M, Kendall C, Eisele TP. Disclosure of HIV status to
sex partners among HIV-infected men and women in Cape Town. S Afr AIDS Behav. 2012;
16(1):132–138.

39. Alvy LM, McKirnan DJ, Mansergh G, et al. Depression is associated with sexual risk among men
who have sex with men, but is mediated by cognitive escape and self-efficacy. AIDS Behav. 2011;
15(6):1171–1179. [PubMed: 20217471]

40. Crepaz N, Marks G. Are negative affective states associated with HIV sexual risk behaviors? A
meta-analytic review. Health Psychol. 2001; 20(4):291–299. [PubMed: 11515741]

41. Shisana, O.; Rehle, T.; Simbayi, LC.; Parker, W.; Zuma, K.; Bhana, A., et al. South African
national HIV prevalence, HIV incidence, behaviour and communication survey, 2005. Cape
Town: HSRC Press; 2005.

42. Langhaug LF, Sherr L, Cowan FM. How to improve the validity of sexual behaviour reporting:
systematic review of questionnaire delivery modes in developing countries. Trop Med Int Health.
2010; 15(3):362–381. [PubMed: 20409291]

43. Langhaug LF, Cheung YB, Pascoe SJ, et al. How you ask really matters: randomised comparison
of four sexual behaviour questionnaire delivery modes in Zimbabwean youth. Sex Transm Infect.
2011; 87(2):165–173. [PubMed: 20943824]

44. Jewkes RK, Levin JB, Penn-Kekana LA. Gender inequalities, intimate partner violence and HIV
preventive practices: findings of a South African cross-sectional study. Soc Sci Med. 2003; 56(1):
125–134. [PubMed: 12435556]

45. Sethosa E, Peltzer K. Evaluation of HIV counselling and testing, self-disclosure, social support and
sexual behaviour change among a rural sample of HIV reactive patients in South Africa.
Curationis. 2005; 28(1):29–41. [PubMed: 15850151]

46. Mills E, Singh S, Wilson K, Peters E, Onia R, Kanfer I. The challenges of involving traditional
healers in HIV/AIDS care. Int J STD AIDS. 2006; 17(6):360–363. [PubMed: 16734953]

47. Peltzer K, Mngqundaniso N, Petros G. A controlled study of an HIV/AIDS/STI/TB intervention
with traditional healers in KwaZulu-Natal. S Afr AIDS Behav. 2006; 10(6):683–690.

Shuper et al. Page 10

AIDS Behav. Author manuscript; available in PMC 2015 August 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Shuper et al. Page 11

Table 1

Characteristics of sexually active HIV-positive women and men

Women
(n = 762)

n (%)

Men
(n = 616)

n (%)

t or
χ2

p

Age (M, SD) 34.1 (7.2) 39.4 (9.1) 11.78 <.001

Race/ethnicity

  Black-Zulu 736 (96.8 %) 589 (95.8 %) 1.13 .952

  Black-Xhosa 9 (1.2 %) 10 (1.6 %)

  Black-another race 11 (1.4 %) 12 (2.0 %)

  Indian 1 (0.1 %) 1 (0.2 %)

  Coloured 1 (0.1 %) 2 (0.3 %)

  Other 1 (0.1 %) 1 (0.2 %)

Education

  No schooling 80 (10.5 %) 104 (16.9 %) 20.68 <.001

  Class1/GR1-STD7/GR9 309 (40.7 %) 275 (44.7 %)

  STD8/GR10-STD10/Matric/N3/GR12 361 (47.5 %) 232 (37.7 %)

  Post-secondary 10 (1.3 %) 4 (0.7 %)

Employment and income

  Currently unemployed 549 (72.0 %) 385 (62.5 %) 14.22 <.001

  Household income <R1500/Month (~US $200) 538 (71.1 %) 394 (64.3 %) 7.19 .007

Relationship and family

  Married or living with a partner 151 (19.9 %) 179 (29.1 %) 15.76 <.001

  Have one or more children 688 (90.3 %) 538 (87.3 %) 3.02 .082

  Currently trying to have a baby 220 (28.9 %) 190 (30.9 %) 0.64 .423

  Threatened or actual physical abuse by a partner 192 (25.3 %) 74 (12.1 %) 38.12 <.001

Housing

  Housing location = rural 512 (67.2 %) 383 (62.3 %) 3.61 .057

  Dwelling type = informal 416 (54.7 %) 326 (52.9 %) 0.42 .519

HIV diagnosis and treatment

  Months since HIV diagnosis (M, SD) 35.8 (25.8) 31.7 (22.4) 2.70 .007

  CD4 Count <200 95 (20.6 %) 140 (38.5 %) 31.83 <.001

  HIV viral load = detectable 85 (21.8 %) 81 (26.6 %) 2.21 .137

  Months on ART (M, SD) 20.5 (14.9) 19.2 (13.8) 1.54 .123

  <100 % ART adherence—past 3 days 41 (5.5 %) 15 (2.5 %) 7.64 .006

  <100 % ART adherence—past 4 weeks 162 (21.4 %) 112 (18.5 %) 1.83 .177

  Sought help for HIV from a traditional healer 254 (33.3 %) 214 (34.8 %) 0.33 .569

Self-reported physical and mental health

  FAHI-physical health (possible range = 0–40) (M, SD) 26.79 (7.80) 29.13 (8.03) 5.43 <.001

  Depressed (modified CESD) 170 (23.2 %) 126 (20.9 %) 0.99 .321

Disclosure of HIV serostatus

  To family member 728 (95.5 %) 578 (93.8 %) 2.00 .157

  To sexual partner 643 (84.5 %) 527 (85.7 %) 0.54 .536
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Women
(n = 762)

n (%)

Men
(n = 616)

n (%)

t or
χ2

p

Information–motivation–behavioral skills factors

  Information—total score (possible range = 0–14) 7.09 (2.20) 6.92 (2.22) 1.38 .167

  Condom-related attitudes (M, SD) (possible range = 1–5) 3.67 (0.91) 3.44 (0.97) 4.57 <.001

  Condom use norms (M, SD) (possible range = 1–5) 3.23 (0.70) 3.37 (0.69) 3.81 <.001

  Behavioral skills (M, SD) (possible range = 1–5) 3.27 (1.01) 3.40 (1.07) 2.35 .019

  Behavioral intentions (M, SD) (possible range = 1–5) 4.22 (0.72) 4.18 (0.85) 1.01 .312

Alcohol and substance use within sexual contexts

  Alcohol use prior to sex—past 4 weeks 85 (11.2 %) 197 (32.0 %) 90.54 <.001

  Substance use prior to sex—past 4 weeks 29 (3.8 %) 77 (12.5 %) 36.26 <.001

Sexual behavior (i.e., vaginal and anal sex)—Past 4 weeks

  Number of partners (M, SD) 1.07 (0.27) 1.17 (0.46) 4.77 <.001

  Number of sexual acts (M, SD) 4.04 (10.42) 4.43 (6.05) 0.83 .406

  Engaged in unprotected sexa 601 (78.9 %) 404 (65.6 %) 30.46 <.001

  Number of unprotected sexual acts (M, SD) 2.87 (10.24) 2.70 (5.92) 0.36 .719

  Engaged in unprotected sex with an HIV-negative or HIV status unknown partnera 357 (46.9 %) 218 (35.4 %) 18.40 <.001

  Number of unprotected sexual acts with HIV-negative and HIV status unknown partners
(M, SD)

1.92 (10.17) 1.52 (5.30) 0.88 .380

Percentages are based on the number of participants who indicated a specific response divided by the number of participants who responded to the
item in question

a
In our sample, although a significantly greater proportion of women than men reported engaging in unprotected sex, this difference was the result

of recruitment procedures, and therefore does not imply that female PLWH on ART are riskier than male PLWH on ART
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