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Abstract

Context:

Within the community-randomised ANRS 12249 Treatment-as-Prevention (TasP) trial
conducted in rural South Africa, we analysed sexual behaviours stratified by sex over time,
comparing immediate ART irrespective of CD4 count vs CD4-guided ART (start at CD4>350
then >500) arms.

Methods:

As part of the 6-monthly home-based trial rounds, a sexual behaviour questionnaire (IQ) was
administered to all residents >16 years. We considered seven indicators: sexual intercourse in
the past month; at least one regular sexual partner in the past six months; at least one casual
sexual partner in the past six months and more than one sexual partner in the past six months;
condom use at last sex (CLS) with regular partner, CLS with casual partner, and point
prevalence estimate of concurrency. We conducted repeated cross-sectional analyses, stratified
by sex. GEE models were used, including trial arm, trial time, calendar time and interaction
between trial arm and trial time.

Results:

CLS with regular partner varied between 29%-51% and 23%- 46% for men and women,
respectively, with significantly lower odds among women in the control versus intervention arm
by trial end (p<0.001). CLS with casual partner among men showed a significant interaction
between arm and trial round, with no consistent pattern. Women declared more than one partner
in the past 6 months in less that 1% of IQs; among men, rates varied between 5%-12%, and
odds significantly and continuously declined between calendar rounds 1 and 7 (OR=4.2 [3.24-
5.45]).

Conclusion:

Universal Test and Treat was not associated with increased sexual risk behaviours.

Keywords: HIV; Sexual behavior; Africa; ART; prevention
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Manuscript

Introduction

Universal antiretroviral therapy (ART) at high CD4 counts reduces morbidity and
mortality rates among people living with HIV '* and reduces the risk of transmission to
HIV-negative partners °. Over the past few years, following the 2015 World Health
Organisation (WHO) ART initiation guidelines * and the repeated calls to improve ART
coverage °, implementation of universal ART is being generalised. Mathematical
models suggested that important reductions in HIV transmission were achievable with
universal test and treat (UTT), i.e. high uptake of regular HIV testing and universal
ART initiation when diagnosed HIV-positive ®.

One of the premises of UTT strategies is that ART decreases infectivity. However there
has been concern that increased access to ART could alter HIV risk perception, and lead
to sexual disinhibition or risk compensation '°, which could potentiate the continued
spread of the epidemic.

There is no evidence of increased sexual risk behaviours related to increased access to
ART among high-risk populations in high-resource settings ''. In sub-Saharan Africa,
where HIV epidemics are largely driven by heterosexual transmission, available data
among people living with HIV on ART does not suggest any increase in at-risk sexual
behaviours and no increase in partner acquisition or partnership dissolution '*"°. Studies
conducted in the context of early or universal ART did not report any increase in rates
of condom-less sex over time '* and sexual behaviours did not differ between HIV-
infected people treated below and above the 350 cells/mm’ CD4 threshold °. Among

sero-discordant couples followed within the Partners-PrEP study in Eastern Africa,
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ART was associated with a significant decrease in reports of condom-less vaginal sex

16 Recent work conducted in rural KwaZulu Natal

acts with HIV-uninfected partners
(KZN) province (South Africa) found no evidence of increased sexual risk-taking at the
population level following ART availability, and even protective changes in some
behaviours ',

The consequences of UTT roll-out on sexual behaviours at population-level are still
largely unknown. Our primary objective was to assess the impact of universal ART on
sexual behaviours at population-level in the context of the ANRS 12249 TasP study
conducted in rural KZN. Our secondary objective was to analyse the change over time
of sexual behaviours in the study area.

Methods

TasP trial design and setting

The TasP study is a cluster-randomised trial conducted by the Africa Health Research
Institute (AHRI) that investigated whether UTT reduces HIV incidence at population-
level "' It was implemented in Hlabisa sub-district, northeast KZN, in a largely rural
area, with approximately 28,000 resident adults, and an HIV prevalence reaching 30% ®.
It was approved by the Biomedical Research Ethics Committee, University of KZN
(BFC 104/11) and the Medicines Control Council of South Africa (ClinicalTrials.gov:
NCT01509508; South African National Clinical Trials Register: DOH-27-0512-3974).
Follow-up began in four clusters in 2012, was expanded to 10 clusters in 2013, and
from 2014 the trial included 22 clusters (11x2) (Supplementary data, Figure 1,
http://links.lIww.com/QAD/B416). The TasP study did not show any significant
population-level impact of universal ART (vs. national ART initiation guidelines) on

cumulative HIV incidence °.
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Study procedures

Six-monthly home-based survey rounds were implemented, during which: 1) all eligible
individuals (aged 16 years and older, resident in the trial area) were enumerated and
given a unique identifier; 2) the list of household members was updated to take into
account deaths, out-migration, in-migration and individuals reaching the age of 16
years; 3) after written informed consent, participants were offered point-of-care rapid
HIV counselling and testing. In the intervention clusters, HIV-positive participants were
offered ART regardless of CD4 count, whereas in the control clusters, ART was
provided according to national guidelines (initially CD4 count <350/uL, then <500 from

January 2015).

Socio-demographic and sexual behaviours questionnaire

TasP trial participants were invited to respond to a socio-demographic and sexual
behaviours questionnaire (Individual Questionnaire, 1Q), administered face-to-face by
fieldworkers/HIV counsellors as part of the home-based survey rounds. It was based on
items used in previous AHRI research studies '’. Sexual behaviour data described the
type, duration and sexual risks associated with up to the three most recent sexual
partnerships of participants in the last 12 months. For those with no partner in the last
12 months, details of the most recent partner were recorded.

Outcomes

Five indicators were computed at the level of the participant: sexual intercourse in the
past month, at least one regular sexual partner reported in the past six months, at least
one casual sexual partner reported in the past six months, at least two sexual partners

reported in the past six months, and point prevalence estimate of concurrency 20. Two
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indicators were computed at the partnership level: condom use at last sex with regular
partner, condom use at last sex with casual partner. For participant-level indicators each
IQ contributed one observation that took into account information from all the reported
partnerships for the past 6 months. For partnership-level indicators each 1Q contributed
as many observations as there were partnerships reported (ie between 0 and 3). In order
to avoid duplicates due to the 1Q being administered every 6 months, partnerships with

date of last sex missing or > 6 months were not included in our analyses.

Statistical analysis

We conducted a repeated cross-sectional analysis of sexual behaviours among the
resident population, regardless of whether participants had participated to the previous
round or the next round: each survey round was considered as a cross-sectional survey.
To estimate indicators representative of the entire population, and to account for varying
participation rates per cluster and survey round, we adjusted estimates using post-
stratification weights *' that accounted for the distribution of sex, age group, education
level, professional status and marital status of the eligible population, separately by
cluster, for each survey round. For participants whose characteristics were not
documented at a given survey round, we used the closest available questionnaire. In the
rare cases where a participant characteristic was not documented at any point, multi-
factorial analysis was used to impute missing socio-demographic with the
imputeFAMD method of R’s missMDA package **. In the rare cases where people
completed two questionnaires in the same survey round, half the weight was applied to

each questionnaire. No sexual behaviour data was collected from trial participants from
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the clusters opened in 2012 (n=4 clusters) and 2013 (n=6 clusters) during their second
and third survey round, respectively. These data were considered as missing data.
Because the clusters were included in different stages, we included in our analyses two
different time scales to distinguish contextual time trends from intervention-related time
trends. Calendar time relates to the overall number of survey rounds implemented since
the start of the study in March 2012 (expressed in calendar rounds). Trial time relates to
the number of survey rounds implemented from the date each cluster was included in
the study (expressed in trial rounds and starting respectively in March 2012 for the first
series of clusters, January 2013 for the second and June 2014 for the last). For example
for a cluster that was in the group of clusters opened in January 2013, the second round
of questionnaires was at Trial Round 2, which corresponds to the Calendar Round 3
(Table 1).

We first described the proportion for each indicator by trial round, sex and trial arm,
with and without survey weights (Figure 1). The 95% confidence intervals were
computed using the 2.5 and 97.5 percentile of the bootstrapped distribution of the
proportion using the boot function of R’s boot package .

We then computed multivariate models for each indicator, separately for each sex and
using post-stratification weights. To account for multiple observations per participant,
marginal Generalized Estimating Equations models (GEE) of logistic regression
assuming an independent correlation structure ** were used, using the R package
geepack 2. First, a full model was computed for each indicator. This model included
trial arm, which represents the baseline difference between arms; trial round, which
represents the effect over time of the trial interventions implemented in both arms; an

interaction term between trial arm and trial rounds, which represents the specific effect
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over time of universal ART implemented in the intervention arm only; and calendar
round, which represents the structural change over time in the study area (independently
of trial implementation). Trial rounds and calendar rounds were represented by dummy
indicators to allow for non-linear trends (See supplementary data, Table SI,
http://links.lIww.com/QAD/B416). Once the full model was computed, the most
parsimonious model with the lowest Quasi-Akaike Criterion (QIC) was kept. This was
evaluated using the dredge function of R’s MuMin package *°. In all cases, trial arm
remained in the final model to allow estimation of the association between trial arm and
each outcome. To visualise possible patterns, when the interaction between arm and
trial round was selected in the final model, the model was re-run with arm and trial
round combinations represented directly by dummy wvariables. All analyses were

performed using R version 3.3.2 %7,

Results

Study population

Overall during the study period, participation rate at each survey round varied between
45% and 76% for men and between 71% and 86% for women (Table 1). A total of
9,008 men and 16,672 women were included in the study. 66,120 partnerships were
reported. Among those, 10,564 partnerships were excluded due to missing date of last
sex and 12,957 due to last sex being more than 6 months prior to IQ. Finally, a total of
15,831 partnerships reported by men (10,199 regular and 5,632 casual) and 26,460 by

women (20,083 regular and 6,377 casual) were included.
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Differences in sexual behaviours

Figure 1 presents the weighted and unweighted proportions for men and women, by trial
arm and trial round, for the seven sexual behaviour indicators. For all indicators
applying weights did not significantly change the estimates (Figure 1) and for all
remaining analyses weighted estimates are presented. The results of the final model for
each indicator are presented in Table 2 (men) and Table 3 (women). Interaction model

outputs (Table 4) are presented visually in supplementary data (Figure 3).

Sexual intercourse in the past month

The proportion of 1Qs at which sexual intercourse was reported in the past month varied
between 59% and 68% for men and between 44% and 54% for women (Figure 1a).
Among men, there was no difference according to arm. Among women, the interaction
between arm and trial round was significant (pval<0.001; Table 3). The odds of women
reporting sexual intercourse showed significant variations between arms across trial

rounds but with no consistent pattern (Table 4).

Regular partner in the past six months

The proportion of IQs at which a regular partner in the past six months was declared
varied between 38% and 50% for men and between 35% and 46% for women (Figure
1b). There was a significant interaction between arm and trial round for men and
women (both: p<0.001; Table 2 and 3) with statistically significantly lower odds of
reporting a regular partner in the intervention arm compared to the control arm for both

sexes at enrolment, and no consistent pattern over trial rounds (Table 4). For both men
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and women, the odds of reporting a regular partner varied significantly across calendar

rounds, with no consistent pattern (Table 2 and Table 3).

Casual partner in the past six months

The proportion of 1Qs at which a casual partner in the past six months was declared
varied between 15% and 26% for men and between 8% and 17% for women (Figure
lc). There was a significant interaction between arm and trial round for men and women
(both: p<0.001; Table 2 and 3), with statistically significantly higher odds of reporting a
casual partner in the intervention arm compared to the control arm for both sexes at
enrolment, and no consistent pattern over trial rounds. Figure 1c and table 4 suggest that
for women, the odds of reporting a casual partner in the past six months decreased more
rapidly in the intervention arm than in the control arm between trial rounds 1 and 7. At
round 1, the odds are significantly higher in the intervention arm than in the control arm
(OR=1.46 [1.29-1.67], pval<0.001, Table 4). At round 7, the odds in the intervention
arm were significantly lower than the reference category (OR=0.64 [0.46-0.91],
pval=0.012, Table 4) whereas the odds in the control arm were not (pval=0.8, Table 4).
The odds of reporting a casual partner among men and women significantly varied

across calendar round, with no consistent pattern (Table 2 and 3).

Condom use atdast sex with regular partners

Condom use at last sex with a regular partner for men varied between 29% and 51% and
between 23% and 46% for women (Figure 1d). There was a significant interaction
between arm and trial round for men and women (both: p<0.001; Table 2 and 3), with

no consistent pattern over trial rounds for men (Table 4). For women, table 4 suggests
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that the odds of reporting condom use at last sex with a regular partner decreased more
rapidly in the control arm than in the intervention arm between trial rounds 1 and 7. At
round 1, the odds were not significantly different (pval=0.2, Table 4). At round 7, the
odds in the control arm were significantly lower than the reference category 0.46 [0.30-
0.70], pval<0.001, Table 4) whereas the odds in the intervention arm were not
(pval=0.56, Table 4). For men there was no significant variation in condom use at last
sex with a regular partner over calendar round (Table 2). For women the odds of
reporting condom use at last sex with a regular partner varied significantly across

calendar round with no consistent pattern (Table 3).

Condom use at last sex with casual partners

Condom use at last sex with a casual partner varied between 51% and 65% for men and
between 43% and 60% for women (Figure le). There was no significant differences
between arms (Table 2). However for women, there seems to have been an increase
between trial round 1 and 7 (OR=2.03 [1.21-3.43], pval<0.001; Table 3). Among
women the odds of reporting condom use at last sex with a casual partner varied

significantly across calendar round with no consistent pattern (Table 3).

Two or qnoresexual partners in the past six months

The percentage of IQs at which men declared more than one partner in the past six
months varied between 5% and 12% and remained below 1% for women (Figure 1f).
Hence only the model for men was produced. The interaction between arm and trial
round was not statistically significant. Overall the odds of men reporting two or more

sexual partners in the past six months were higher in the intervention arm compared to
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the control arm (OR=1.15 [1.03-1.28], pval = 0.015; Table 2). The odds of men
reporting two or more sexual partners in the past six months significantly and

continuously declined between calendar rounds 1 and 7 (OR=4.2 [3.24-5.45] (Table 2).

Concurrency

The percentage of 1Qs at which men declared concurrent relationships varied between
4% and 11% and remained below 1% for women (Figure 1g). The interaction between
arm and trial round was not statistically significant. Concurrency among men

significantly and continuously declined between calendar rounds 1 and 7 (Table 2).

Discussion

In this study we reported on the impact of universal ART on sexual behaviours at
population-level in rural South Africa. Virtually no signs of sustained changes in sexual
behaviour were observed in the universal ART arm compared to the standard guidelines
arm, and in particular sexual disinhibition was not observed for any of the indicators

under study.

At the start of the trial, men and women in the intervention arm were more likely to
report casual partners and less likely to report regular partners than in the control arm.
Men in the intervention arm were also more likely to report more than one partner in the
last 6 months than in the control arm.

Proportions of sexual intercourse in the past month among women, regular partner

among women, regular and casual partner among men and condom use at last sex with
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regular partners among men fluctuated over time. This may be related to changes in trial
participation rate and changes in the population profile inherent to repeated cross-
sectional survey designs. We used sampling weights to adjust for differences in
participation rates. Further, mobility in this rural population is high, with an estimated
10-20% population change at each survey round due to in-out migration % In addition,
the high numbers of questionnaires (>75,000) provided sufficient power for very small
differences in the prevalence of sexual behaviour indicators to be statistically

significant.

For two indicators, reporting a casual partner in the past 6 months among women and
condom use at last sex with a regular partner among women, the interaction between
arm and trial round was significant with signs of consistent diverging trends between
the two arms between trial rounds 1 and 7. The odds of casual partners seem to have
decreased in the intervention arm compared to the control arm and the rates of condom
use with a regular partner at last sex seem to have increased in the intervention
compared to the control arm. These differences may be reflect the fact that round 7 only
includes 4 clusters out of the total 22, but in any case it would suggest a beneficial
effect of messaging around universal ART on condom use. This finding would confirm
the trends in reduced unprotected sex documented in South Africa among HIV-infected
clinic attendees after ART initiation ', or in Uganda among HIV-negative household
members living with HIV-infected people initiated on ART .

Two indicators showed clear improvements over time. The odds of women declaring
having used a condom at last sex with a casual partner was significantly higher in the

later trial rounds than in the first trial round (Table 2). This may be a result of the
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repeated exposure to trial staff and preventive messages, and to increased risk
perception associated with unprotected sexual intercourse. And finally we observed a
decrease over calendar time in the proportion of men reporting two or more sexual
partners in the past six months and of concurrency. This time trend is however different
from what was found in a recent meta-analysis, where reporting multiple partners over

the past 12 months increased consistently across almost all study countries *°.

There are several limits to our analysis. First, the phased approach of the TasP trial may
have biased the population characteristics, as the clusters were not opened at random.
This can mainly be observed at rounds where only the first set of clusters are under
observation (calendar round 1 and trial round 7); significant differences at these rounds
thus needed to be treated carefully and were actually not considered sufficient to argue
for an arm difference. Participation rates changed over time and were not uniform
within the population. However we observed no significant difference between the
weighted and unweighted results. Second, the collection of sexual behaviour data was
not homogenous over time, resulting in missing data for calendar rounds 2 and 3. Third,
we chose to retain the most parsimonious model in order to preserve power for our
primary question: analysing differences between arms during follow-up for each sexual
behaviour indicator. Although parsimonious models do not allow direct comparison
between the different indicators, they ensure that the question is answered in the ‘best’
(most parsimonious) way for each indicator, even while using the same approach for all
indicators. The full model results are presented in Table S2 and S3. For sexual
intercourse in the past month among women and condom use at last sex with a casual

partner for men and women, the significant time variables are not the same as for the
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parsimonious models. However the added significant variables show no trend. And the
arm difference for concurrency among men, which was close to significance in the
parsimonious model (p=0.064), becomes significant in the full model. Thus
interpretation for these indicators did not change substantially between the full and
parsimonious models. Forth, our analysis is based on self-reported data. The changes we
observed over time may thus reflect changes in reporting sexual behaviours rather
changes in sexual behaviours per se. Finally, we cannot assume that the TasP population

is representative of rural KZN or even of all of Hlabisa sub-district.

The TasP trial was unable to show any evidence of universal ART on the prevention of
HIV transmission; with HIV incidence remaining comparable between both trial arms
and population-level increase in ART coverage being similar in both arms °. We did not
observe any signs of sexual disinhibition associated with early ART in this rural
population of KZN. The lack of difference in HIV incidence between both arms cannot
be explained by increased sexual risk taking in the intervention arm. Continued
monitoring of population-level sexual behaviour indicators is needed as the UTT
strategy is rolled out. In particular multiple partnerships, partnership
selection/dissolution, sero-sorting or “ART-sorting” phenomenon, which may also
affect in the end the impact of ART on HIV incidence *'.

Declaration of interests

All authors declare that they have no conflicts of interest.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Acknowledgements

We thank the study volunteers for allowing us into their homes and participating in this
trial, the KwaZulu-Natal Provincial and the National Department of Health of South
Africa for their support of this study.

We thank staff of the Africa Health Research Institute (previously Africa Centre for
Population Health) for the trial implementation and analysis of data, including those
who conducted the fieldwork, provided clinical care, developed and maintained the
database, entered the data and verified data quality.

We acknowledge the advice and support of the Scientific Advisory Board: Bernard
Hirschel (Chair), Xavier Anglaret, Hoosen Coovadia, Eric Djimeu, Eric Fleutelot, Eric
Goemaere, Alice Jacob, Jean-Michel Molina, Lynn Morris, Golriz Pahlavan-Grumel,
Calice Talom, Francois Venter, Sibongile Zungu.

We acknowledge the advice and support of the DSMB: Patrick Yeni (Chair), Nathan
Ford, Hakima Himmich, Catherine Hankins, Helen Weiss, Sinead Delany-Moretlwe.
Special thanks to Professor Jean-Frangois Delfraissy, prior Director of ANRS.

Research discussed in this publication has been co-funded by the ANRS, the Deutsche
Gesellschaft flir Internationale Zusammenarbeit (GIZ), and the International Initiative
for Impact Evaluation, Inc. (3ie) with support from the Bill & Melinda Gates
Foundation. The content is solely the responsibility of the authors and does not
represent the official views of the ANRS, 3ie or the Bill & Melinda Gates Foundation.
The trial was conducted with the support of Merck & Co. Inc and Gilead Sciences that
provided the Atripla® drug supply. The Africa Health Research Institute receives core
funding from the Wellcome Trust, which provides the platform for the population- and

clinic-based research at the Centre.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



References

1. Danel C, Moh R, Gabillard D, Badje A, Le Carrou J, Ouassa T, et al. A Trial of
Early Antiretrovirals and Isoniazid Preventive Therapy in Africa. N Engl J Med
2015; 373(9): 808-22.

2. Lundgren JD, Babiker AG, Gordin F, Emery S, Grund B, Sharma S, et al.
Initiation of Antiretroviral Therapy in Early Asymptomatic HIV Infection. N Engl
J Med 2015; 373(9): 795-807.

3. Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC,
Kumarasamy N, et al. Antiretroviral Therapy for the Prevention of HIV-1
Transmission. N Engl J Med 2016; 375(9): 830-9.

4. World Health Organisation. Consolidated guidelines on HIV testing services.
Scs: consent, confidentiality, counselling, correct results and connection. Geneva:

World Health Organisation, 2015.

http://apps.who.int/iris/bitstream/10665/179870/1/9789241508926 eng.pdf?ua=1

(accessed 10/04/2018).

5. UNAIDS. 90-90-90. An ambitious treatment target to help end the AIDS
epidemic: UNAIDS, 2014. ww.unaids.org/sites/default/files/media asset/90-90-
90 en_ 0.pdf (accessed 11/03/2016).

6. Granich R, Crowley S, Vitoria M, Smyth C, Kahn JG, Bennett R, et al. Highly
active antiretroviral treatment as prevention of HIV transmission: review of
scientific evidence and update. Curr Opin HIV AIDS 2010; 5(4): 298-304.

7. Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG. Universal

voluntary HIV testing with immediate antiretroviral therapy as a strategy for

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



elimination of HIV transmission: a mathematical model. Lancet 2009; 373(9657):
48-57.

8. Iwuji CC, Orne-Gliemann J, Larmarange J, Okesola N, Tanser F, Thiebaut R, et
al. Uptake of Home-Based HIV Testing, Linkage to Care, and Community
Attitudes about ART in Rural KwaZulu-Natal, South Africa: Descriptive Results
from the First Phase of the ANRS 12249 TasP Cluster-Randomised Trial. PLoS
Med 2016; 13(8): €1002107.

9. Iwuji CC, Orne-Gliemann J, Larmarange J, Balestre E, Thiebaut R, Tanser F, et
al. Universal test and treat and the HIV epidemic in rural South Africa: a phase 4,
open-label, community cluster randomised trial. The lancet HIV 2018; 5(3): el16-
e25.

10. Hogben M, Liddon N. Disinhibition and risk compensation: scope,
definitions, and perspective. Sex Transm Dis 2008; 35(12): 1009-10.

11. Crepaz N, Hart TA, Marks G. Highly active antiretroviral therapy and sexual
risk behavior: a meta-analytic review. JAMA 2004; 292(2): 224-36.

12. McGrath N, Grapsa E. Does antiretroviral therapy change partnership
dynamics and HIV risk behaviours among HIV-infected adults. 4/DS 2017; 31(10):
1451-60.

13. Venkatesh KK, de Bruyn G, Lurie MN, Mohapi L, Pronyk P, Moshabela M, et
al. Decreased sexual risk behavior in the era of HAART among HIV-infected
urban and rural South Africans attending primary care clinics. A/DS 2010; 24(17):

2687-96.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



14. Jean K, Gabillard D, Moh R, Danel C, Desgrees-du-Lou A, N'Takpe J B, et al.
Decrease in sexual risk behaviours after early initiation of antiretroviral therapy:
a 24-month prospective study in Cote d'Ivoire. J Int AIDS Soc 2014; 17: 18977.

15. Jean K, Gabillard D, Moh R, Danel C, Fassassi R, Desgrees-du-Lou A, et al.
Effect of early antiretroviral therapy on sexual behaviors and HIV-1 transmission
risk among adults with diverse heterosexual partnership statuses in Cote d'Ivoire.
J Infect Dis 2014; 209(3): 431-40.

16. Mujugira A, Celum C, Ngure K, Thomas KK, Katabira E, Baeten JM.
Antiretroviral Therapy Initiation Is Not Associated With Risky Sexual Behavior
Among Heterosexual Human Immunodeficiency Virus-Infected Persons in
Serodiscordant Partnerships. Sex Transm Dis 2017; 44(1): 57-61.

17. McGrath N, Eaton JW, Barnighausen TW, Tanser F, Newell ML. Sexual
behaviour in a rural high HIV prevalence South African community: time trends
in the antiretroviral treatment era. A/DS 2013; 27(15): 2461-70.

18. Iwuji CC, Orne-Gliemann J, Tanser F, Boyer S, Lessells RJ, Lert F, et al.
Evaluation of the impact of immediate versus WHO recommendations-guided
antiretroviral therapy initiation on HIV incidence: the ANRS 12249 TasP
(Treatment as Prevention) trial in Hlabisa sub-district, KwaZulu-Natal, South
Africa: study protocol for a cluster randomised controlled trial. 7rials 2013; 14:
230.

19. Orne-Gliemann J, Larmarange J, Boyer S, Iwuji C, McGrath N, Barnighausen T,
et al. Addressing social issues in a universal HIV test and treat intervention trial
(ANRS 12249 TasP) in South Africa: methods for appraisal. BMC Public Health

2015; 15: 209.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



20.  Unaids Reference Group on Estimates M, Projections: Working Group on
Measuring Concurrent Sexual P. HIV: consensus indicators are needed for
concurrency. Lancet 2010; 375(9715): 621-2.

21. Holt D, Smith TMF. Post stratification. J R Stat Soc 1979; 142(1): 33-46.

22. Josse J, Husson F. missMDA: A Package for Handling Missing Values in
Multivariate Data Analysis. J Stat Soft 2016; 70(1): 1-31.

23. Canty A, Ripley B. boot: Bootstrap R (S-Plus) Functions. R package version
1.3-19. 2017.

24.  Pepe MS, Anderson GL. A cautionary note on inference for marginal
regression models with longitudinal data and general correlated response data.
Communications in Statistics - Simulation and Computation 1994; 23(4): 939-51.

25. Hojsgaard S, Halekoh U, Yan J. The R Package geepack for Generalized
Estimating Equations. J Stat Soft 2006; 15(2): 1-11.

26.  Barton K. Package "MuMIn", 2016. https://cran.r-

project.org/web/packages/MuMIn/MuMIn.pdf (accessed 10/04/2018).

27. R Core Team. A language and environment for statistical computing. 2017.

https://www.R-project.org (accessed 10/04/2018).

28. Larmarange J, Iwuji C, Orne Gliemann J, McGrath N, Plazy M, Baisley K, et al.
Measuring the Impact of Test & Treat on the HIV Cascade: The Challenge of Mobility.
Conference on Retroviruses and Opportunistic Infections (CROI); 2016; Boston (USA),
February 22-25; 2016.

29. Bechange S, Bunnell R, Awor A, Moore D, King R, Mermin J, et al. Two-year

follow-up of sexual behavior among HIV-uninfected household members of adults

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



taking antiretroviral therapy in Uganda: no evidence of disinhibition. A/DS Behav
2010; 14(4): 816-23.

30. Legemate EM, Hontelez JAC, Looman CWN, de Vlas SJ. Behavioural
disinhibition in the general population during the antiretroviral therapy roll-out in
Sub-Saharan Africa: systematic review and meta-analysis. 7rop Med Int Health
2017; 22(7): 797-806.

31.  Delva W, Helleringer S. Beyond Risk Compensation: Clusters of
Antiretroviral Treatment (ART) Users in Sexual Networks Can Modify the Impact

of ART on HIV Incidence. PLoS One 2016; 11(9): e0163159.

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



%I1C %S¢ %9L 15€9 14 %8L 9Tty 9 %S9 V91 L L
%vC %S¢ %¢8 8769 € %08 19494 S %6L IvL1 9 9
%ST %S¢ %98 6L1L 4 %8 o8y 14 %L €881 S S
%9¢C %¢¢€ %58 001L I %L9 620¢ € %LL 900¢C 14 14
%LT %C¢E %L 600¢ [4 %¢9 7961 € €
%LT %1€ %IL voly I %CL ce0c 4 (4
%1€ %ST %08 sol ! !
& aanisod [ asuodsar o,  9[qI3yy punoy [ asuodsar oy 9[qI31g punoy [ asuodsar oy  9[qI3Ig p| punoy
81 Pase % AIH % N [eLLL N [eLLL N unoy Te
[ELLL | PUSIE))
s19)sn[o uado [y 107 ur pauado s193snjD €10z ut pauado s1dsn)) 2107 ut pauado s191sn))
UQWO A\
%¢¢e %¢T %¢£9 L10€ 14 %v9 [S¢CC 9 %¢SS 6L L L
%9¢ %¢CC %CL (4333 13 %0L vovrc S %99 168 9 9
%9¢ %CC %9L L8SE [4 %0L 99LT 14 %8S €001 S S
%9¢ %0¢ %CL CCLE I %obS 14414 € %09 L8OT 14 14
%S¢ %81 %06V [11¢ (4 V144 IvIl 13 13
%S¢ %81 %SV 9¢stT I %l1S 0811 4 [4
%ty %€l %¢9 IvIl [ [
SZ O aanisod [ asuodsar oy,  9[qISIH punoyf [ asuodsar oy 9[qISIg punoy [ asuodsar oy  9[qISIg p| punoy
81 pasde v, AIH % N [eLLL N [BLLL N unoy Te
[BLLL | PUS[ET)
s193sn[d uddo [y 107 u1 pauado s193sn[) €10g ur pauado s1snj) 7102 u1 pauado s19isn[)
U

"(910T-2107) e dsel,

67221 SUNV "dnoid 193sn[o pue xos Aq paygnens ‘punol Jepusfed 1ad djer asuodsal pue )] Y} Jomsue 0} 9[qISI[O S[eNPIAIPUL JO JOqUINN ] d[qeL

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



"2ID4 2SUOASA 94()§ UD A0[ 2]q1B1]2 249N UDULON 7C6“] PUD

‘O ANo1ADYaq [PNXIS Y] PALIMSUD 94 €Q YIIYM SUOUWID 2]q11]D 2420 UL [ [ ‘[ PUNOL ADPUIIDD JSA1f Y] 1D 7 [T Ul pauado s.423sn]o 10f 35 210N

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



[60°T (°%0°81) (96T | (%Evh)
9 punoi jerJ,
-99°0] ¥8°0 €+0T -90'118T'1 €+0T
[8z'1 (%6°61) [ecT | (%0vY)
G punoi [ery,
-78°0l20°1 €LET €60l 111 €LET
iZ! (%v'C2) [L1T | (%ETh)
Pa102]as JON { punor [eriy,
-16°0J 011 85Y -68°0] 660 85t
111 (%€°07) 81T | (%CTh)
€ punol JeL],
-LL0]1260 89t -88°0120'1 89t
[v0'1 (%L°07) 100°0> [cT1 | (%6¢h) $90°0
N @QSO; —.NEH puno.a —NE,H
-19°0] €8°0 180S - 180l €01 180S
[9°1 (%1°22) [98°0 | (%80v) 101 - (%9°t9) 10
100°0> 100°0> UOTUIAIIU] ULy
-0T'1)8¢'1 SITII -19°0]9L0 SITII 8801 $6°0 SITIT
1DS6
1256 d0® (%) u [ead | 1DS6 WO® (%) u read (%) u read
b: (0]
(syyuowx (ppuowx

(sypuou 9 jsed) JoupIed [Ensed | <

9 )sed) Jouwyaed aengax | <

ysed) 9sIn02.193Ul [BNX3S € PEH

(/1) (910Z-C10T) T8 dSBL 6571 SUNV Y} Ul udw SUOWE 10JedIPUL INOIABYIQ [ENXS YIL3 JOJ [9POU JqELIBAD[NW [BUL] °T AqEL

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



-€8°01 50T | (%E61) 68L -STIl ISt 68L 6601 ST'T | (%€€9) 68L Tepusje)
[8T'1 (%6'L1) | T100°0> [eeT| (%6TH) |  1000> b1 - (%6'79) | 1000> [ punox punoy
-$L°0]1 86°0 Y6LE - 1801801 v6LE 68°0] 60'1 Y6LE Tepudje) Tepudfe)
[1€1 | (%0°ST) 09T lo6'T | (%L'Th) L punox:uire
-0l vL0 -08°0] €1 09T uonuoAIU]
[9€°T | (%6°0T) 896 [201 | (%I1'8¢) 9 punox:urre
-8L°0] €01 -69°0] 18°0 896 UONUOAIU]
[#8°0 (%¥'61) l6T1 | (%9°0%) ¢ punoxr:uie
- 0501590 9801 -68°0] 501 9801 UOLUSAISIU]
[28°0 (%€°12) (v’ | (%E0p) Ppa122]28 10N {7 punoxr:uire
-¥5°0]1 L9°0 8€0T -00'1l61'1 8€0T UONUAINU]
[LT1 (%T'€2) [1z1 | (%9°65) € punoruire
-€8°0] €01 L81T -68°0] 201 L81T UONUOAIU]
[16°0 (%€'17) |  100°0> (69T | (%Esy) | 1000>  punox:uire punoy
-850l €L°0 687C AR 68¢C UONUOAIN] | [ ULl
uondeuy
621 | (%EST) 8€r [sv'1 | (%LTh)
[ punor [ery,
- 1501 18°0 -0L0] 10°T 8¢y

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



[bT'1
- 0601 90°1
[8L°1
iz RIRZN!
[6€°1
-00'T]8T'1
[zr1
-76'01ST°1

[ze1

(%L'€2)
9LES
(%L'T2)
011¢
(%T'81)
981¢
(%T61)

6881

[61°1
-26'0] S0'1
[86°0
-LL0]L80
[ST°1
- 1801001
l6T'1
-76'0160°1

[18°1

(%€ %)
9LES
(%S1%)
011¢
(%6'9%)
981¢
(%t€S)
6881

(%T' 1)

log'T -
O 11911
[cr1-
16'0] 101
[seT-
601111
yeT -
v6°01 TI'1

[seT -

(%L€9)
9LES
(%S°L9)
011¢
(%T'99)
981¢
(%L'99)

6881

9 punol

Iepuae)

G punoi

Iepuae)

 punox

Jepua[e)

€ punoz

Tepudre)

7 punol

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



-vL°0] 1670 LY6 9 punoi [eLy,
[S6°0 (%1°0t)
G punol [eL],
-+9°0] 8L°0 SOTIT
[LT1 (%0°¢t)
$ punoi [eri],
pa1oajas JoN -76°0180°1 9661
611 (%L €t)
€ punoi [eri],
-98°0] 10°1 €90¢
(111 (%t°'8¢€)
100°0 Zpunoiei] | punoy [eLL],
-8L°0] €60 TSLI
[00°T (%6°SS) [10'T-L0]l%8°0 (%L'1%) 81°0
7500 UOTJUIAINU] uLry
—6L°0]1 680 7€8T 0€9¥
1256 AO¢ (%) u [ead 1256 O® (%) u read
Joupaed Joupaed

[ense’) — X9s )sg[ je asn wopuo)

JIe[n3AY - XIS JSe[ J& Isn Wopuo))

(£/2) (910Z-C107) T8 dSBL 6571 SUNV Y} Ul udw SUOWE 10JeIIPUL INOIABYIQ [ENXAS YIL3 JOJ [9POU JqELIBAD[NW [BUL] T AqEL

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



l6$C (%t"9¢) [ punor:uiIe
-§9'0] 0€'1 0zl UOTIUSAIAU]
[zee (%T9%) 9 punoI:uLIe
-€T1169°1 L8€ UONUIAIIU]
[¥$'C (%T1°9%) ¢ punoxuire
-6€'T]188°1 69¥ UOTUSAINU]
pa122]2s JON [6S°T (%8°Ch)  punor:uie
-L6°0]vT1 1.8 UOTUSAINU]
(281 (%0°LY) ¢ punox:uue
-l et €6 UOTIUSAINU]
[S€T-80]140T (%I1°LE) punoy
7 punol:tie
6¢8 | 100°0> [BLLL WY
UOTJUSAIIU]
uondeIu]
[1€1 (%$°€¢€)
L punoI ey,
- €7°016L°0 S0T
(111 (%t Th)

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



2122125 JON

Pajo2]as JoN

9 punoI Iepud[e)

G punol Jepudye)

 punoI 1epud[e)

€ punol Iepude)

Z punoi repuse))

[ punoi repus[e))

punoy

Jepudpe)

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



punoy
4
Pa122]2S JON pajoajas JoN [BLLL,:ULIY
PUNOLULIE UOTJUIAIIU]
uondeIuf

L punoi Jer],

9 punoiI [eL],

G punoi Jer],

Pa102]28 JON P2152]28 JON
¥ punor [ery,
¢ punol [err],
7 bunol [eLl], | punoy Jeriy,
[sT1| (%8)SITII [9T'1 (2%9°8)
£90°0 L7100 UOTIUSAIOIU] uy
-66'0]CI'T LR IE4N! SITII
1256 dO® (%) u [ead 1256 dO® (°%) u [ead
mﬁ—wﬁoa

(A3Aans Jo Wi 3Y) Jk) ASUILINdU0))

9 jsed oy ur sdiysaoujaed [Bnxas 7 <

(¢/€) (910Z-C107) T8 dSBL 6571 SUNV dYp Ul udw SUOWE J0JeIIPUL INOIABYIQ [ENXS YIL3 JOJ [OPOU JqELIBAD[NW [BUL] T AqEL

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



[O1%
-veTlere
[z8¢
-sTele6T
[c6y

-.97l29¢

(%6°01)
6881

(%L°ET) 68L

(%1't) ¥6LE

100°0>

l6L€
-9¢7l 66'C
[8T¥
-eL e
[10°S

-00°¢] 88°¢

(%6°€1)
6881
(%€°ST)
68L
(%L'¥)

voLE

100°0>

€ punoi Jepuoje)

7 punol 1epus[e)

[ punoi repus[e)

punoy

Jepudfe)

L

PUNOL:ULIE UOTJUIAIIU]

9

PUNOI:WLIE UOTJUIAIIU]

PUNOJLIULIE UOTIUIAIONU]

14

punoliture UONUIAIIU]

punolituie UOTIUIAIIU]

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



2.42YM SISDD U1 2UJISDQ [DLIYID “2°1 ‘| PUNOA JD SULID UDINIDG dDUDLDJJIp Y] SIUDSD.Add.4 102 J2 UIDUL ULID [D1LY Y] ‘[apOUd [pUlf dY] A0f Pa]Id]as SDM

UONOD.ADIUL DY) 2LIYMN SISDD UL :(]D1L2IVUL LdDJUdW]ddNs Ul & 24n31,] puv ‘p 2]qDJ) duil) 4240 UL}V JUIISISUOD D PIMOYS UOIIVA2JUT VY] J1 pub
PUNO.L [DLL PUD WD [DLL UDINIDG UOLIVAIIUT JUDIYIUSIS D SDN 2.42Y] [ SANOIADYIq [PNXIS D UO JI[J2 UD pDY [y [DSIdAIUN JDY] P2AIPISUOD 3 4
‘(Iprppw avjudwa)ddns) ¢ 2.n31,y ul A pnsia UMOYS puv UoYDI2LALIJUI 421D 10f f 2]qD] Ul PaJUISIAd 24D SY(O)

paipui1Isa A1102.41p 2y — 2JPULIISI UONOVA2JUT D1f102dS pub JPULLIS2 PUNO.L [DLL] dY] ‘DIDUIIISD JUdUIDI.L) Y] JO (2]DS B0] 2y} UO) 271S0dUI0D D ST ULID

UONUIALIIUL DY) LOf PUNOA [DLI] YIDD A0f S2IDU1ISD Ju10d Y] JDY) PUD ‘[ PUNOL JD SULID UDINIDG 2DUL[Jip JO 210UI1ISD 2Y) SD pajaLd.ioiul 2q JSnu
102fJ2 U ULID [DL4] 2Y) ‘T puno. 0} panduiod puno. iy yova fo 122/Jo ayy Sv paja.d.iopul 2q JSnuL 2.42Y pajuasa.dd puno. [piiy Jo saIpulso ay |

"1020104d uo1sNjOUI Pa3DIS Y] U2A13 suonyvindod 2]q131]2 1523.4D] Y] POY YIIYM / PUNOL ADPUDIDD PUD [ PUNOA [D14] DADMN §I1A032]DD dOUIA2f2.4 DY |

[01Z | (%bL)9LES (VL1 (2%9°L)

9 punol Jepusfe)
- €11 L9T -8U Tl vl 9L€S
(ST | (%0°8) 0T1¢S (60T (%S$°8)

G punou jepusaye))
-8S 11 L6°1 -1l PLT 0rI1S
[8¥°C (%9°11) l0z'C (%T€1)

¥ punoi Jepudaje)
-09'1] 66°1 981¢ -TS 1l €81 981¢

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



“UOODA2JUL 2Y] SUIPNIOUL TUDILfIUSLS

2400 SULID] J]V A2ulind [DNSDD LOf [opOUL DY) Ul ISDAJUOD U] "PUNO.A [DLA] SDM (Yovo.uddp DI ay) uo pasvq) japout ayj ui SUIUIDUIA 10JOD)

AJuo Yy SNY) PUNO.L ADPUI]DD A0 WLID [DLL SDM L2YJ10U TUDILIUSIS JOU SDN ULLD) UO1ODA2JUL 2Y] Yjuoul JSDd ul XS Jo [apout ay) ul ]dunxa A0,
“Spuno.

DAY []D SSOOD SULID [D1A] UDIN]DG dOUDA2YJIP UDIUL 2SDAAD UD SJUISI.AdD.1 JOdfJ2 UIDUL WD |1 DY) ‘JOPOUL DY) UL PI]ID]IS JOU SDM UOIIID.AdJUT DY)

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



rticte is prohibited.

-99'0] 08°0 €L¥S | 100°0> -L011TT | (%¥'Th) €L¥S | 100°0> -99'019L°0 (%L) €LVS 100°0> | PUNOLWLE UONUIAIIU] | UOHIEI)U]:
[og'T (%6) SLOT 91T | (%9LE) SLOT b1 | (%L'6v) SLOT L punox [eriy, i
- 5901760 - €L°0126°0 -8L°0186°0
[9L0 (%I'11) [T | (%T6£) 1L9¥ (060 | (%8'Sh) 1L9¥ 9 punoi [eri, :
-05°0129°0 1L9% -80'1] €Tl -TL0]18°0
[10°1 (%S'11) [LT1 | (%S op) 1L0S [L0'T | (%0'6F) 1LOS G punoi [eLi],
-69°0] €8°0 1L0S -66°01 11 - 9801 96'0 ]
[zet (%S ¥1) €11 | (%S8E) I+#01 [90°1 (%T°8%) { punox [eLi,
-$60]1TT'T 17101 -16°0]1 201 - 8801960 17101
[66°0 (%€TT) [61°1 | (%88€) #9501 (€01 (%L'8) € punox [eriy, .
-1L°01#8°0 #9501 -86°0]1 801 - 6801 7670 #9501
[20°T | (%€ET) 9LSTT | 100°0> (621 | (%1'TH) 9LSTI | 100°0> [sT1 (%€08) 100°0> T punoi [eri, punoy
-0L°0] 580 S10H P11 -C0' €T 9LSTT el
[+9°1 (%9°€1) | 100°0> [16°0 | (%¥'8€) LSLST | 100°0> (€11 (%L'8) 890°0 UOLUIAIDIU] uy
- LTI T LSLST -LL0] €870 - €60l €01 LSLST
1056 Y0¥ (%) u | qead 1256 YO® (%) u | qead 1056 0¥ (%) u [ead

(sypuouwu 9 ysed) Joujaed ensed | <

(sypuow 9 )sed) Jouyaed aengar | <2

(ypuout jsed) 3sIn02.19)Ul [ENXIS € PEH

(/1) (9102-C107) [eM dSBL 6571 SUNV 9Yp Ul udwom SUOWE 10JedIpUL INOIABYIQ [ENXS YIL3 J0J [9POU JqLIBAINW [BUL] € AqEL

Copyright ©-2018-Wolters Kl



o)
2
i)
<
o
B
o
0
@
-9.0]1L8°0 | (%I'8)8L0S €01l €T | (%6°Eh) 8L0S ¥ punol repuaje)
[eL0| (%16) €v9T [6€1 | (%S'LY) €v9t ¢ punol 1epusje) :
- 0501 09°0 =60 11 €21
120 (%S°01) [281 | (%6'6£) 1591 Pa102]as JoN 7 punoi Iepusje)
- L¥'0] 8S°0 1591 -l 191
[¥80 %z | 100°0> [6€T | (%Z'8€) €L16 | 100°0> [ punoi Iepuaye) punoy
-€5°01L9°0 €LI6 -v0'1]1 0T'1 Jepude)y’
[sLo| (%I'8)+19 [v8'1 (%6°8€) 19 [cr1 (%9°15) ¥19 L
-€0]lL¥0 =90 1] o'l -sL 0l €01 PUNOLULIE UONUSAINU] g
[ss1 (%6°€1) (001 | (%gsE) 61T l6T1 | (%LLY) T61T 9 -
-860] €T'1 61T - 601980 -26'0] 60°1 PUNOLULIE UOT)UIAIU]
[88°0 (%S 11) (221 | (%6'8€) 6¥€T [11°1 | (%6'8t) 6¥€T S
-LS0l1L0 6t€T -16°01 S0'1 - 080l ¥6°0 PUNOIULIE UOTIUSAIU]
[zLo %P €1) [se1-9011TT1 | (%98€) SSLY [660 | (%891) S8LY v
- 1501 19°0 S8LY -9.°0] L8°0 PUNOLULIE UOIIUSAINU]
[8z1 (%8+1) (10T | (%$°SE) 8908 [s11 | (%E6v) 8908 ¢
-68°0] LO'T 890S -08°0] 060 - 1801001 PUNOIIULIE UOT)UIAIU]
punoy
[96'0 (%9°€1) [LET [68°0 ¢ | redpLiuy
O



(€11
- 18'0]1 660
[se1
-80°1] 1T'1

[66°0

(%8+1)
L99TT
(2%6'C1)

€9CI1

[LT1
-660] LO'T
[so'1
-06°0] L6'0

[vT'1

(%9°6€) L9911

(%¢€°6€) €9211

9 punoI IEpude)

G punol repudre)

Copyright©-2018-Woelters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



-9T Tl €L TS - %801 S0'1 6€81 9 punoi [eri],

[L8T| (%9¥S) [o1°1 (%1°0%) G punol [eLiy,
-8G° 1l €T°C 78S - LL0] $6°0 LS0T

[b6'1 | (%L'8%) [9t'1 (%9°¢P) i puno1 [eLi],
-ST 1l 611 8TST -¥0' 1] €T'1 ooy

[c0T| (%€09) (171 (%€'Th) ¢ punoi [eLi,
-LTT] 191 L6T1 -€0°'110T'1 0€0Y

[LL1 | (%¥9p) | 100°0> [9t°1 (%6°LE) | 100°0> T punoi [eLi], punoy
-00'1] €€'1 0r01 -20'11CT1 LOEE [eLLL

[1T| (%887)| T80 [90°T (%T0or) |  S9°0 UOTIUIAIU] ury
- 8801 66°0 68C¢ - 1801 26'0 1126
1DS6 AO® (%)u| read | 1DS6 MO® (%)u| Jead
Jouaed Joupaed

[ense’) — X9S }Sg[ Je 9sn wopuo)

JIe[n3AY - X3S JSE[ J& Isn Wopuo))

(2/2) (9102-T107) [eM dSBL 6571 SUNV 9Yp Ul udwom SUOWE 10JedIPUI INOIABYIQ [ENXS YIL3 J0J [9POU JqELIBAINW [BUL] € AqEL

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



[9t°¢ (%LS¢) L punor:uue
-1l vIe 6¢¢ UONUIAIU]
[#9'1 (%1°SP) 9 punorue
“$0' 1] 1€T 6LL UONUIAIIU]
[16°1 (%8't) ¢ punox:uie
-E€TTPST S16 UONUIAIIU]
pa122]2s JON [6T1 (%S €P) { punor:uLe
- 16°0] 60°1 0581 UONUSAINU]
[LET (%8°¢t) ¢ punox:IIE
-L6°0]ST'1 LOLT UONUSAINU]
[66°0 (%8'+€) | 100°0> ¢ punoxr:uie punoy
- 1901 280 v6ST UONUSAIN] | [BLIL:ULIY
uonde.rduj
[87°¢| (%I°€S) (170 (%9°0¢€) L punoi [eLy,
-7C1190C L6 -0€0l 9%0 14112
locz| (%9°8h) [1e1 (%E°Th)

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



[LT1
-€L0l 260
[seT
-06°0]0T'1
[80°C
-sT1l 191
[os'1
-€L0] LO'T
[s¥C
-LT'1]1 691
[os'1

-69°0] 00'1

(%T'8%)
09L1
(%6°15)
pLY1
(%€'SP)
61
(%€°05)
1€
(%9'9¢€)
9L1
(%L'LY)

cCll

6£00°0

[co'1
-6L°01 06°0
[co'1
-6L°0]1 06°0
[c1°1
- €801 L6°0
[68°0
-09°0] €L°0
[11°1
- €L°0]106°0
[¥6°0

-¢s0lzL0

(%0°0%)
8T9%
(%L'0b)
LEVY
(%8°6€)
€01
(%1'9€)
pI91
(%T'67)
799
(%STh)

15%3

100°0>

9 punol Iepus[e)

G punoi Iepudre)

# punol repus[e)

¢ punoi Jepuaje)

Z punol repud[e)

[ punol Iepus[e)

punoy

Jepudpe)

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



“UO1ODA2IUL 2Y] SUIPNJOUL TUDILfIUSLS

249M SULLD) J]D A2uUlIDd [DNSDD AOf [9POUL DY) UL ISDAIUOD U] "PUNOL [DLL] SDM (Yovo.uddp DO ayi uo pasnq) japout ayj ur SUIUIDUD.L L0JODf

AJUo 2y SNY) PUNOL ADPUD]DD AO ULID [DLL SDA L2YJ1oU JUDIYIUSIS JOU SDM ULID) UOIDA2JUT Y] Yjuoul Jsvd Ul Xas Jo [apout dy) ul d)dunxa 40,]
"Spuno.

DL []D SSOOD SULID [DLI] UDIMIDG dOUDADJIP UDIUL 2ZDALIAD UD SJUISIAADA JIDJJ2 UIDUWL WLID [DLI] DY) TOPOUL Y] Ul PA]I]IS JOU SDN UOTIODAIIUI
Y] 242YM SISDO U1 2UIISDG [DLI] JD "2°1 ‘[ PUNOL JD SULID UIIMIDG dOUDLDJIP dY) STUDS.Add.1 12[Jo UIDWL WD [D1L dY] ‘Jopoud [pulf aYy] L0 pajoa]as
SDM UONIID.ADIUL Y] 2AIYM SISDD UL (€ 24N31,] [pLIdIDW Aivjudwa)ddns puv p 2]quJ) 2uil) 4240 UL21I0d JUIISISUOD D PINOYS UOTIOVAIIUL JDY] J1 pUD
‘PUNO.L [DLL PUD WD [DLL UDINIDG UOTIODADIUL JUDILJIUSIS D SDN 2.49Y] Ji SANOIADYIq [PNXIS D UO JI2[J2 UD pvY [y [DSI2AIUN JDY] PaLIPISUOD D 4
"€ 24n31] [vriivuw Aavjudwia]ddns ui AJJpnsia uUMoys puv Uonv1a.Ldiajul 421502 10f f 2]V} Ul PaJudsaLd 240 SYO)

paipui1isa A1102.41p 2y — 2IPULIISI UONIDA2JUT D1f102dS pup JPULIISd PUNOL [DLA] DY) ‘DIDUIIISD JUdUIDI.L) Y] JO (a]IS BO] Y} U0) 271S0dUI0D D ST ULID
UONUIALIUL DY) LOf PUNOA [DLI] YOV AOf S2IDU1ISD JU10d Y] JDY) PUD ‘[ PUNO.L JD SULID UDINIDG 2DUL[Jip JO 210UI11SD 2Y] SD pajaLd.ioiul 2 Jsnu
102ff2 U ULID [D14] 2Y) ‘T puno. 0} panduiod puno. iy yova o 192fJo ayj Sv pajad.iapul 2q 1SnuL .42y pajuasa.id puno. [plig Jo saIpulso ay |

"1020104d uo1sNjOUI Pa3DIS Y] U2A13 suonyvindod 2]q131]2 1523.4D] Y] PPY YIIYM / PUNOL ADPUDIDD PUD [ PUNOA [D14] DADMN §I1A032]DD dOUA2f2.4 DY |

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Table 4. Model output with arm and trial round combinations represented directly by dummy

variables.

Women Men
Roun
Arm d OR CI pval OR CI pval
Sex in the past Control 1 réf.
month 2 [1.09[0.94-1.25] 0.25
3 0.9[0.8-1.02] 0.094
4 10.94[0.83-1.07] 0.32
5 |096[0.83-1.1] 0.55
0.003
6 |08[069-093] 9
7 10.97[0.75-1.26] 0.82 [NO INTERACTION FOR
Interventio 1 |1.01[0.92-1.11] 0.86 MEN
n 2 10.86[0.74-0.99] 0.033
3 [0.93[0.82-1.05] 0.24
0.004
4 10.83[0.73-0.95] 9
5 10.92[0.79-1.07] 0.28
6 |0.89[0.76-1.05] 0.16
7 | 1.0370.81-131] 0.82
At least one regular | Control 1 réf. réf.
partner in the past 2 | 1.14[1.01-1.29] 0.031 |1.03[0.87-1.23] 0.73
6 months 3 |1.08[0.98-1.19] 0.14 |1.02[0.88-1.18] 0.83
4 [1.02[091-1.13] 0.78 |0.99[0.85-1.17] 0.94
5 [1.12[0.99-1.27] 0.072 | 1.11[0.93-1.33] 0.25
0.001
6 | 123[1.08-14] 8 [1.28[1.06-1.56] 0.012
7 109270.73-1.16] 049 | 1.01[0.7-1.45] 0.97
Interventio <0.00 1.3e-
n 1 |0.83[0.77-091] 1 |0.76[0.67-0.86] 05
2 | 1.1571.02-1.3] 0.022| 1.1[0.92-132] 0.29
<0.00
3 | 0.81[0.73-09] 1 0.79 [0.68 - 0.91] 0.0017
4 [1.01[091-1.13] 0.8 | 09[0.76-1.05] 0.19
5 [0.99[0.87-1.12] 0.82 |0.89[0.74-1.07] 0.21
6 |0.89[0.78-1.01] 0.08 | 0.8[0.65-0.97] 0.024
7 |1.07[0.88-131] 049 | 0.95[0.7-1.28] 0.72
At least one casual | Control 1 réf. réf.
partner in the past 2 | 085[0.7-1.02] 0.087 | 0.83[0.67-1.04] 0.1
6 months 3 |0.84[0.71-0.99] 0.038 |0.92[0.77-1.11] 0.39
4 [1.12[0.95-1.32] 0.17 | 1.1[0.91-1.34] 0.31
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5 10.83[0.69-1.01] 0.063 |1.02[0.82-1.28] 0.83
<0.00
6 | 062[05-0.76] 1 0.84[0.66 - 1.09]  0.19
7 10.94[0.65-1.36] 0.74 |0.81[0.51-1.29] 0.38
Interventio <0.00
n 1 |[144[127-1.64] 1 138[1.2-1.6] <0.001
2 | 097[08-1.18] 0.78 |0.84[0.68-1.05] 0.12
0.001
3 |129[1.11-151] 3 | 131[1.1<1.57] 0.0027
4 [098[0.83-1.16] 0.83 |1.02[0.84-1.24] 0.85
5 | 085[0.7-1.04] 0.11 [0.92[0.73-1.16] 0:49
6 | 1.1[0.9-134] 036 |1.21[0.95-1.53] 0.12
0.009
7 | 064[0.45-09] 7. |0.83[0.56-1.24] 0.38
Used condom last | Control 1 réf. réf.
time with regular 2 [1.22[1.02-1.46] 0.03 |0.94[0.73-121] 0.63
partner 3 | 12[1.03-1.41] 0.018 | 1.06 [0.86-1.3] 0.6
4 |1.23[1.04-1.46] 0.016 | 1.04[0.82-1.32] 0.74
5 1095[0.77-1.16] 0.6 | 0.84[0.64-1.1] 021
6 |1.05[084-131] 066 | 0.89[0.66-1.2] 0.45
<0.00
7 | 046[03-0.71] 1 0.71[0.38-1.32] 0.8
Interventio 1 | 0.92[0.81-1.06] 024 |0.85[0.71-1.02] 0.08
n 2 092[0.76- 1117 0.39 |0.81[0.62-1.06] 0.12
0.003
3 |1.28[1.08-1.51] 8 |[1.28[1.02-1.59] 0.032
4 |1.24[1.03-1.48] 0.021 |1.08[0.85-1.39] 0.52
0.006
5 1134[1.09-1.66] 1 | 1.3[097-1.73] 0.077
6 127[1-1.6] 0.046 | 1.3[0.94-1.79] 0.11
7 1091[0.64-129] 0.6 |0.78[0.48-1.26] 031

Footnote: Computed for all indicators where the interaction term in the final model was

significant
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Figure 1. Unweighted and weighted sexual behaviour indicators in rural KwaZulu-Natal, by
trial rounds, sex and trial arm with 95% confidence intervals, ANRS 12249 TasP trial (2012-

2016).
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Figure 2. Odds Ratios (OR) and 95% Confidence Intervals plots of the model output with

arm and trial round combinations represented directly by dummy variables.
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Note: Computed for all indicators where the interaction term in the final model was

significant.
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