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Abstract

There are limited data on the prevalence of risky sexual behaviours in individuals failing first-line antiretroviral therapy

(ART) and changes in sexual behaviour after switch to second-line ART. We undertook a sexual behaviour sub-study of

Ugandan adults enrolled in the Europe–Africa Research Network for the Evaluation of Second-line Therapy trial. A

standardized questionnaire was used to collect sexual behaviour data and, in particular, risky sexual behaviours (defined

as additional sexual partners to main sexual partner, inconsistent use of condoms, non-disclosure to sexual partners, and

exchange of money for sex). Of the 79 participants enrolled in the sub-study, 62% were female, median age (IQR) was 37

(32–42) years, median CD4 cell count (IQR) was 79 (50–153) cells/ml, and median HIV viral load log was 4.9 copies/ml

(IQR: 4.5–5.3) at enrolment. The majority were in long-term stable relationships; 69.6% had a main sexual partner and

87.3% of these had been sexually active in the preceding six months. At enrolment, around 20% reported other sexual

partners, but this was higher among men than women (36% versus 6.7 %, p< 0.001). In 50% there was inconsistent

condom use with their main sexual partner and a similar proportion with other sexual partners, both at baseline and

follow-up. Forty-three per cent of participants had not disclosed their HIV status to their main sexual partner (73% with

other sexual partners) at enrolment, which was similar in men and women. Overall, there was no significant change in

these sexual behaviours over the 96 weeks following switch to second-line ART, but rate of non-disclosure of HIV status

declined significantly (43.6% versus 19.6%, p<0.05). Among persons failing first-line ART, risky sexual behaviours were

prevalent, which has implications for potential onward transmission of drug-resistant virus. There is need to intensify

sexual risk reduction counselling and promotion of partner testing and disclosure, especially at diagnosis of treatment

failure and following switch to second- or third-line ART.
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Introduction

There has been remarkable progress in the global scale-
up of antiretroviral therapy (ART), particularly in
sub-Saharan Africa, where more than 11 million
HIV-infected persons have received ART.1 This has
been achievable in part because of adoption of the
public health approach with use of simplified standar-
dized treatment regimens and a simplified approach to
monitoring.2 However, it has been increasingly recog-
nized that monitoring ART response based on clinical
criteria alone with or without CD4 cell counts rather
than viral load measurement detects treatment failure
late, and often only after patients have already devel-
oped substantial resistance to the antiretroviral drugs.3

Until recently, there has been limited access to routine
viral load monitoring to enable prompt diagnosis of
virological failure and switch to second-line ART. At
the same time, there continues to be significant rates of
ongoing HIV transmission and new infections. In 2015,
there were an estimated 2.1 million (1.9 million–2.2 mil-
lion) new infections in adults, of which 70% occurred in
sub-Saharan Africa.1,4 High rates of late treatment fail-
ure and associated drug resistance in the setting of high
rates of ongoing HIV transmission in turn raise con-
cerns about the potential for high rates of acquisition of
drug-resistant HIV infection. A recent World Health
Organization (WHO)5 global report on drug resistance
highlighted significant rates of drug resistance (at or
above 15%) among those starting ART in some coun-
tries and up to 40% among people restarting treatment.
Increasing levels of ART resistance have serious eco-
nomic implications as second- and third-line ART regi-
mens are three times and 18 times, respectively, more
costly than first-line ART.5

A key driver in risk of onward transmission of drug
resistant virus is the level of high-risk sexual behaviours
among those with treatment failure and therefore likely
to have drug resistance. Extensive studies on impact of
initiation of first-line ART on higher risk behaviours
have been inconsistent. In a review of eight cross-sec-
tional and nine cohort studies that assessed the impact
of ART on sexual risk behaviours in resource-limited
settings, all but one showed beneficial behavioural
effects of ART.6–23 Two further systematic review
and/or meta-analyses have also suggested significant
reduction in risky sexual behaviour among people on
ART in sub-Saharan Africa.24,25 However, a 2003
study from Côte d’Ivoire reported increased unpro-
tected sex after ART initiation.10 There have been no
published studies on sexual behaviours in persons fail-
ing first-line therapy and changes in behaviour after
initiation on second-line ART. Such data are important
to guide both practical counselling practices and mes-
sages for patients starting second-line therapy and to

inform parameter inputs on sexual behaviour into
ongoing modelling work estimating levels of transmis-
sion of drug-resistant virus among those failing ART.
We used the opportunity of the Europe–Africa
Research Network for Evaluation of Second-line
Therapy (EARNEST) Trial – a large randomized trial
of different second-line ART regimens in patients fail-
ing first-line ART in sub-Saharan Africa to undertake a
sub-study of sexual behaviours in Ugandan partici-
pants at two sites and examine the baseline prevalence
of risky sexual behaviours and changes over 96 weeks
after initiation of second-line ART.

Methods

EARNEST second-line ART trial

We undertook a longitudinal sub-study of the
EARNEST Trial – a three arm multi-centre open
label randomized controlled trial of HIV-infected
persons who had failed first-line nucleoside reverse
transcriptase inhibitor (NRTI) and non-nucleoside
reverse transcriptase inhibitor (NNRTI)-containing
ART (ISRCTN-37737787). A total of 1277 participants
in 14 centres across five sub-Saharan African countries
were randomized between 12 April 2010 and 29 April
2011 to either one of three second-line regimens of
boosted Protease Inhibitor (bPI) with either raltegravir,
or bPI monotherapy (after a 12-week induction phases
with bPI and raltegravir), or standard of care (bPI plus
two new NRTIs). Full details of the conduct and results
of the EARNEST trial have been published.26 In
brief, eligible patients for the EARNEST trial were
adults/adolescents >12 years of age who had taken
2NRTIþNNRTI first-line ART with no interruptions
for >12 months, were PI-naive, had missed no more
than three days treatment in the preceding month and
had immunological or clinical first-line treatment fail-
ure defined according to the 2010 WHO criteria and
virological failure confirmed by screening HIV viral
load (VL) >400 copies/ml. Exclusion criteria were cur-
rent pregnancy or breast feeding, contraindications, or
requirement for concomitant medications interacting
with study drugs or were hepatitis B surface antigen
positive. Clinic visits were four-weekly to week 24,
then six-weekly to week 48, then eight-weekly to week
96, with doctor review at every other visit and ART
dispensed at each visit. VL was measured centrally
(Joint Clinical Research Center, Kampala, Uganda)
on samples stored at weeks 48 and 96 using the
Abbott RealTime HIV-1 assay, blinded to randomized
allocation. The primary (composite) endpoint, good
HIV disease control was defined as having no new
WHO stage 4 events (or death) after randomization
(other than oesophageal candidiasis/mucosal herpes
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simplex virus infection), and CD4 cell count >250 cells/
mm3, and VL <10,000 copies/ml (or >10,000 copies/ml
without major/minor PI resistance mutations) at the
end of the trial. Of the 1837 patients assessed for eligi-
bility for the EARNEST trial, 560 were excluded, and
in the majority (n¼ 396) this was because of a viral load
<400 copies/ml.

Sexual behaviour sub-study

We approached the last 100 participants of the
EARNEST trial from two sites – the Infectious
Diseases Institute (IDI) clinic and the Joint Clinical
Research Centre (JCRC) in Kampala, Uganda and 79
of them agreed to participate in the sexual behaviour
sub-study. Twenty-one participants declined for various
reasons, but particularly the need for additional travel
and time off work to be interviewed for the sub-study.
The sexual behaviour sub-study recruited participants
within two months of randomization to second-line
treatment. All participants received regular sexual risk
reduction counselling and education on safer sex prac-
tices throughout the trial. A standardized 26-question
questionnaire was used to collect information on partici-
pants’ sexual behaviours over the preceding six months
at baseline (see supplementary appendix) and at 48 and
96 weeks of follow-up and was administered through
face-to-face interviews by a trained trial Nurse
Counsellor at baseline and during follow-up. Questions
addressed sexual activity with main sexual partner, as
well as other sexual partners. This included number of
sexual partners in the last six months, and for each part-
ner frequency of sexual contact, consistency of condom
use in the last month (always, sometimes, never), HIV
status disclosure to the main partner and other sexual
partners, and having had sex in exchange for money. At
each study visit, information was also sought about new
partners, change in marital status, and desire for chil-
dren. Amain sexual partner was defined as a stable part-
nership – the majority of these were either married/
cohabiting or had a stable girlfriend/boyfriend relation-
ship. The main trial protocol was approved by ethics
committees of all participating countries and the
United Kingdom (ISRCTN: 37737787). The sub-study
was approved by the scientific review committee of IDI,
the JCRC Institutional review board, and the Uganda
National Council for Science and Technology (SS 2514).
All participants provided written informed consent for
both the main EARNEST trial and for the sexual behav-
iour sub-study prior to enrolment.

Statistical analysis

A descriptive analysis of distribution of overall sexual
behaviours and four risky sexual behaviours in

particular, stratified by gender, was undertaken at
baseline, at 48 and 96 weeks after switch to second-
line ART. Only data from 96 weeks’ follow-up are
reported here. Risky sexual behaviours were defined
as reporting one of the following over the preceding
six months: (1) having one or more sexual partners
other than the main sexual partner; (2) inconsistent
condom use (defined as never or sometimes using con-
doms versus always) with main sexual partner, and
also with other sexual partners; (3) receiving or
paying money in exchange for sex; and (4) non-disclo-
sure of HIV status to main partner and non-disclosure
to other sexual partners. We examined changes in
these behaviours between baseline and 96 weeks,
using Pearson Chi square test or Fisher’s exact test
when appropriate in bivariate analyses by gender.
To address implications of virological failure at 96
weeks on potential transmission of HIV and
drug-resistant virus, we also examined risky sexual
behaviours among those with and without evidence
of virological failure (defined as VL >400 copies/ml)
at 96 weeks. Data entry was performed using Epidata
software version 3.1 and all statistical analyses were
performed using STATA� version 13, Texas USA.
For all analyses, statistical significance was defined
by p< 0.05. Our hypothesis was that risky sexual
behaviours would improve over time following being
switched to second-line ART.

Results

Overall, 79 participants were enrolled from two sites
(JCRC and IDI) in Uganda. Table 1 summarizes the
baseline demographic, clinical characteristics, and
sexual behaviours overall and in men and women.
Forty-nine (62%) participants were female, median
age was 37 years (IQR: 32–42), median CD4 cell
count was 79 cells/ml (IQR: 50–153), and median VL
was 4.9 log10 copies/ml (IQR: 4.5–5.3). The median
duration of first-line ART at time of enrolment was
3.7 years IQR (2.7–4.96), and the most common regi-
mens taken before enrolment were lamivudine/stav-
udine/nevirapine (35.1%) and lamivudine/stavudine/
efavirenz (28.6%). The majority (65%) were in a
stable married or a cohabiting relationship and had a
median of three living children. The majority (72%) of
participants also self-reported that they felt that they
had insufficient financial resources for their needs this
(included response categories of ‘not at all’ or ‘a little’),
and this was similar between men and women.
However, there was a marked gender difference in
financial dependence. More than 70% of women
reported that they were either completely or partially
financially dependent compared to only 13.3% of men
(p< 0.001).
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Table 1. Demographic, clinical characteristics, and sexual behaviours at baseline on initiation of second-line ART in 79 EARNEST

trial participants enrolled in a sexual behaviour sub-study, stratified by gender.

Characteristic

Total

n¼ 79

Male

n¼ 30

Female

n¼ 49

p-value

(male versus

female)

No (%) or median and IQR

Demographic characteristics

Age in years, median (IQR) 37 (32–42) 37 (34–42) 36 (31–42) 0.228

Marital status

Not married 30/79 (38) 8/30 (26.7) 22/49 (44.9) 0.105

Married or cohabiting 49/79 (62) 22/30 (73.3) 27/49 (55.1)

Desire to have more children 34/79 (43) 19/30 (63.3) 15/49 (30.6) 0.004

Number of living children median (IQR) 3 (2–5) 3 (2–4) 3 (2–4) 0.197

Self-assessed financial status

Independent 40/79 (50.6) 26/30 (86.7) 14/49 (28.6) <0.001

Partly dependent 24/79 (30.4) 4/30 (13.3) 20/49 (40.8)

Completely dependent 15/79 (19) – 15/49 (30.6)

Self-assessed ‘Has enough money to meet needs’

Not all 12/79 (15.2) 3/30 (10) 9/49 (18.4) 0.476

A little 45/79 (57) 17/30 (56.7) 28/49 (57.1)

Moderately 21/79 (25.6) 9/30 (30) 12/49 (24.5)

Completely 1/79 (1.2) 1/30 (3.3) –

Clinical characteristics

BMI (kg/m2) median (IQR) (n¼ 29) (n¼ 48)

<18.5 19/77 (24.7) 7/29 (24.1) 12/48 (25) 0.932

�18.5 58/77 (75.3) 22/29 (75.9) 36/48 (75)

CD4 cell count/ml, median (IQR) 79 (50–153) 74 (38–107) 88 (53–184) 0.097

HIV RNA log copies/ml, median (IQR) 4.9 (4.5–5.3) 5.1 (4.7–5.4) 4.8 (4.4–5.2) 0.073

Randomized second-line ART

Standard of care (Boosted PIa

plus 2/3 NRTIs [PI/NRTI])

26/79 (32.9) 11/30 (36.7) 15/49 (30.6) 0.648

Boosted PI/raltegravira 26/79 (32.9) 8/30 (26.6) 18/49 (36.7)

Boosted PI monotherapy after 12-week

raltegravir induction (PI monotherapy)

27/79 (34.2) 11/30 (36.7) 16/49 (36.7)

General sexual behaviour (n¼ 79) (n¼ 30) (n¼ 49)

Has main sexual partner 55/79 (69.6) 25/30 (83.3) 30/49 (61.2) 0.001

Nature of relationship with main partner (n¼ 55) (n¼ 25) (n¼ 30)

Husband/wife 40/55 (72.7) 20/25 (80) 20/30 (66.7) 0.232

Girlfriend/boyfriend 12/55 (21.8) 3/25 (12) 9/30 (30)

Casual acquaintance 2/55 (3.6) 1/25 (4) 1/30 (3.3)

Commercial sex partner 1 (1.8) 1/25 (4) 0

Duration of relationship with main partner

�6 months 8/55 (14.5) 5/25 (20) 3/30 (10) 0.781

6–12 months 3/55 (5.5) 1/25 (4) 2/30 (6.7)

1–2 years 7/55 (12.7) 3/25 (12) 4/30 (13.3)

>2 years 37/55 (67.3) 16/25 (64) 21/30 (70)

Sexual activity with main partner in last six months 48/55 (87.3) 22/25 (88) 26/30 (86.7) 0.604

Number of times had sex in last month (n¼ 48) (n¼ 22) (n¼ 26)

1–2 25/48 (52.1) 11/22 (50) 14/26 (53.8) 0.790

�3 23/48 (47.9) 11/22 (50) 12/26 (46.2)

(continued)
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Sexual behaviours at initiation of second-line ART

Main sexual partner: The majority (69.6%, n¼ 55)
reported that they had a main sexual partner, and
87.3% of these reported that they had been sexually
active in the preceding six months. In 67.3%, this rela-
tionship had been for at least two or more years. Fifty
per cent reported inconsistent condom use (i.e. never
used [20.8%] or only sometimes used [29.2%] a
condom) with the main partner. There was also a
high rate of mutual non-disclosure of HIV status
both to main sexual partner 24/55 (43.6%) and from
main partners 22/55 (40%).

Other sexual partners:Eleven persons (20%) (ninemen
and two women) out of the 55 who had a main partner
reported that they had sexual partners other than the
main partner over the preceding six months. Eight par-
ticipants had one other partner and three reported having
two or more other sexual partners in addition to their
main sexual partner. Overall, five of these 11 (45.5%)
reported inconsistent condom use and 8/11 (72.7%) had
not disclosed their HIV status to their other sexual part-
ner. Fourteen of 79 participants (17.7%) (three men and
11 women) reported having received or paid money in
exchange for sex in the preceding six months.

Table 1. Continued.

Characteristic

Total

n¼ 79

Male

n¼ 30

Female

n¼ 49

p-value

(male versus

female)

No (%) or median and IQR

How often condoms were used

Never 10/48 (20.8) 6/22 (27.3) 4/26 (15.4) 0.560

Sometimes 14/48 (29.2) 5/22 (22.7) 9/26 (34.6)

Always 24/48 (50) 11/22 (50) 13/26 (50)

Non-disclosure of HIV status (n¼ 55) (n¼ 25) (n¼ 30)

Non-disclosure of HIV status to main sexual

partner

24/55 (43.6) 10/25 (41.7) 14/30 (45.2) 0.796

Non-disclosure of HIV status by main sexual

partner

22/55 (40) 9/25 (37.5) 13/30 (41.9) 0.739

Sexual activity with other partners in last six months n¼ 55 n¼ 25 n¼ 30

Had other sexual partners in addition to main

partner

11/55 (20.3) 9/25 (36) 2/30 (6.7) <0.001

How many other sexual partners (n¼ 11) (n¼ 9) n¼ 2

1 8/11 (72.7) 6/9 (66.7) 2/2 (100) 0.632

�2 3/11 (27.3) 3/9 (33.3) –

Non-disclosure of HIV status to other sexual

partners

8/11 (72.7) 6/9 (66.7) 2/2 (100) 0.509

Inconsistent (i.e. never or sometimes) condom

use with other partners

5/11 (45.5) 3/9 (33.3) 2/2 (100) 0.087

Summary of risky sexual behaviours in last six months

Had other sexual partners in addition to main

partner

11/55 (20) 9/25 (36) 2/30 (6.7) <0.001

Inconsistent condom use with main sexual

partnerb
24/48 (50.0) 11/22 (50.0) 13/26 (50.0) 0.584

Inconsistent condom use with other sexual

partner(s)b
5/11 (45.5) 3/9 (33.3) 2/2 (100) 0.087

Received or paid money in exchange for sex 14/79 (17.7) 3/30 (10) 11/49 (22.4) 0.013

Non-disclosure of HIV status to main partner 24/55 (43.6) 10/30 (40) 14/31 (45.2) 0.796

Non-disclosure of HIV status to other sexual

partners

8/11 (72.7) 6/9 (66.7) 2/2 (100) 0.509

abPI – boosted PI (lopinavir/ritonavir 400 mg/100 mg twice daily), with either 2–3 new or recycled NRTIs chosen, without genotyping, by the treating

doctor; orraltegravir 400 mg twice daily, or PI monotherapy.
bInconsistent condom use includes never or only sometimes use of condoms in last six months.

Denominators vary for different variables, and include n¼ 79 (total study population); n¼ 55 (those with main sexual partner); n¼ 48 (those with main

sexual partner and sexually active in last six months); n¼ 11 (those reporting other sexual partners in last six months).
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Overall, the majority of clinical characteristics and
sexual behaviours were similar in men and women.
Distinct differences by gender were that male partici-
pants were more likely to be married or cohabiting
(73.3% versus 55.1%, p¼ 0.105), financially independ-
ent (86.7% versus 28.6%, p< 0.001), have a desire to
have more children (63.3% versus 30.6%, p¼ 0.004),
and to have sexual partners other than the main partner
(36% versus 6.7%, p< 0.001). Females, however, were
more likely to have exchanged money for sex (22.4%
versus 10%, p¼ 0.013).

Trends in key sexual behaviours at 96 weeks after
switch to second-line ART

Table 2 shows trends in key sexual behaviours overall
and according to gender at 96 weeks after switch to
second-line ART. Five (6.3%) participants died
before 96 weeks and five (6.3%) were lost to follow-
up. Overall sexual behaviours remained relatively
stable during follow-up, although this was based on
small numbers for individual sexual behaviours accord-
ing to gender. The majority of those with a main sexual
partner 46/69 (66.7%) at 96 weeks were sexually active
41/46 (89.1%) over this period. The proportion with no
sexual partners was similar at baseline (24/79 [30.4%])
and 96 weeks (23/69 [33.3%]). There was a significant
reduction in percentage of non-disclosure of HIV status
to main sexual partner at baseline (24/55 [43.6%]) and
during follow-up 9/46 (19.6%) (p¼ 0.002), and this was
the case for both men and women.

There were several other observed trends over time.
First, at 96 weeks the proportion of women who
reported that they were now financially completely
dependent significantly decreased from 30.6% at base-
line to 17.5% at 96 weeks (p< 0.001), while men main-
tained a high level of financial independence both at
baseline (87%) and at 96 weeks (100%). Desire to
have more children significantly increased only among
men from (19/30) 63.3% at baseline to (24/29) 82.7% at
96 weeks (p< 0.001).

In terms of changes in risky sexual behaviours
during follow-up – the 24 people who had not disclosed
to their main partner and the eight to other sexual part-
ners at baseline subsequently disclosed during their
follow-up visits. Seven of 11 people who had multiple
sexual partners at baseline were still in the same rela-
tionships at 96 weeks. Two men reported having had
multiple sexual partners at all visits.

Immunological and virological outcomes

There was substantial increase in median CD4
cell count between baseline and 96 weeks: females
from 88 cells/ml (IQR: 53–184) to 356 cells/ml

(IQR: 267–431) and from 74 cells/ml (IQR: 38–107) to
287 cells/ml (IQR: 225–352) for males. At 96 weeks, 16
participants had evidence of virological failure (six male
and ten female). Of these, eight (50%) were sexually
active, none had other sexual partners, four (25%)
reported inconsistent condom use with main partner,
and only one person (12.5%) had never disclosed his
HIV status. At 96 weeks, six (37.5%) participants of
those with virological failure (three female/three male)
had evidence of drug resistance. The three male partici-
pants were all sexually active, had never had other part-
ners, had disclosed their status to their main partners
but two (66.7%) of them reported inconsistent condom
use with their main partners. The three female partici-
pants with drug resistance had not been sexually active
in the preceding six months.

Discussion

This is one of the first longitudinal studies to report on
patterns of sexual behaviour and, in particular, preva-
lence of risky behaviours in persons failing first-line
ART and the impact on risky sexual behaviours follow-
ing a switch to second-line ART over 96 weeks of
follow-up. Our sexual behaviour study was a small
observational sub-study as part of the large randomized
second-line ART EARNEST trial across five sub-
Saharan African countries.26 Overall, EARNEST trial
participants were broadly representative of those failing
ART regimens in the country as there were limited
options for VL measurement and switching to a
second-line treatment regimen at the time. The sub-
study population from the two sites in Uganda was
similar to the overall EARNEST trial of 1200 partici-
pants: 62% were female with a median age of 37 years
and a CD4 cell count of 79 cells/ml,26 as well as to a
multicentre cohort study of more than 80,000 persons
initiating ART across three countries in East Africa.27

More than 70% reported that they did not have suffi-
cient money for their needs reflecting the very low
income status of persons living with HIV in this setting.

There were several key findings. First, the majority
were in long-term stable relationships (defined as main
partnerships) and were sexually active. Second, around
20% had other sexual partners, and this was six times
higher among men than women. Third, in 50% there
was inconsistent condom use with both their main
sexual partners but also with other sexual partners,
both at baseline and during follow-up. Fourth,
around 40% of participants had not disclosed their
HIV status to their main sexual partner (73% to
other sexual partners) at the time of diagnosis of treat-
ment failure and study enrolment, which was similar in
men and women. However, there was a statistically sig-
nificant reduction in non-disclosure among both males

6 International Journal of STD & AIDS 0(0)
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and females over the 96 weeks of follow-up. There was
no other significant change in sexual behaviours over
the 96 weeks of follow-up after switch to second-line
ART. Fifth, there were several important gender differ-
ences. Men were more likely to be married or cohabit-
ing, financially independent, desired to have more
children, and to have other sexual partners other than
their main partner compared to women.

Overall, the findings are broadly consistent with
other data on sexual behaviours from sub-Saharan
Africa. Similar high rates of non-disclosure of HIV
status to sexual partners (between 66 and 88% to
main sex partners and 25 and 58% to casual partners)
were reported in a review of studies in sub-Saharan
Africa by Sullivan.28 Factors reported to be associated
with self-disclosure in other studies include support
from the partner, ability to communicate about safe
sex including telling or asking about one’s or partner’s
sero-status.28 In contrast, non-disclosure of HIV status
to partners has been linked to previous experiences of
HIV stigma and discrimination of PLHIV,29,30 gender-
based violence,31 negative outcomes from previous dis-
closure experiences,32 and a larger social context that
promotes concealment of HIV status.31 We observed
that around 18% of participants received or paid
money in exchange for sex, which is broadly consistent
with the 10% reported from a Demographic Health
Survey data of 12 African countries,33,34 as well as
two earlier studies from sub-Saharan Africa.35,36

Consistent with our findings, other studies also show
that women engage in provision of sexual services in
exchange for money or other benefits, referred to as a
transactional sex, more often than their male counter-
parts.37–39 Other gender differences in our findings have
also been reported elsewhere. A population-based study
from Uganda showed that men were likely to have
other partners than women, and in most cases the
HIV status of other partners was unknown.40 A further
study from Kenya among 15- to 29-year-olds found
that 11% of married men and 3% of married women
had other sexual partners other than the main one.41

Our finding that almost twice as many male partici-
pants expressed a desire to have more children is also
consistent with earlier work in South Africa, Nigeria,
Malawi, Kenya, and Uganda.42–48 A survey conducted
in south-western Uganda showed that women living
with HIV had lower desire for future children, irre-
spective of whether they were on ART or not, than
HIV-negative women.49

There are several limitations to our study. First, it
was based on a relatively small sample size of 79 per-
sons (49 women and 30 men, which is less than 10% of
the EARNEST study population) and only 69 over the
full 96 weeks of follow-up. This limits the interpretation
of trends in sexual behaviour, especially when stratified

by gender. Second, our study relied on self-reported
sexual behaviours elicited by the EARNEST trial
nurses who also provided ongoing risk reduction coun-
selling to the sub-study participants, which may have
led to under-reporting of sexual risk behaviours.50

More in-depth qualitative interviews would have been
helpful in providing insights into patients’ motivations
and helped triangulate the information obtained in this
study.51

What are the implications of the high rates of
inconsistent condom use and having other sexual part-
ners, especially among men, for counselling and
behavioural strategies? This is particularly relevant
to sub-Saharan Africa where more than two-thirds
of new HIV infections occur among heterosexual,
stable relationships usually through risky sexual
behaviour by one primary partner with a third
person.52,53 A key positive finding of our study is
that during follow-up an increasing number of partici-
pants disclosed their HIV status to their partners. The
ongoing counselling and encouragement to disclose by
the study counsellors are likely to have played an
important role, and this reinforces the importance of
ongoing counselling. This is particularly important in
those failing treatment who present a higher risk of
transmission of not just HIV in the setting of a sus-
tained high viral load but of drug-resistant virus. Of
the 16 participants in this study who failed second-line
ART with detectable VL, six had evidence of drug
resistance. Of these, two men had high-risk sexual
behaviours throughout study follow-up including mul-
tiple sexual partners and inconsistent condom use.
Such persons need to be identified early and targeted
for intensive counselling. Disclosure of partner’s HIV
status also would allow opportunities for self-testing
and for short-term use of pre-exposure prophylaxis to
prevent acquisition during the high-risk period before
control of viraemia.54–56

With the continued scale up of access to VL moni-
toring of those on ART, there will be earlier diagnosis
of treatment failure.57 However, there remains in many
countries high rates of ART drug resistance.5,58 WHO
has recently developed a five-year global action plan for
2017–2021 to support a coordinated international effort
to prevent, monitor, and respond to the emergence of
HIV drug resistance and to strengthen country efforts
to achieve the global HIV targets.59 There is need to
intensify sexual risk reduction counselling and promo-
tion of partner testing and disclosure, and reduce con-
current sexual partnerships, especially at diagnosis of
treatment failure and after switch to second- or third-
line ART. Several behavioural interventions have been
developed to address sexual concurrency through com-
prehensive HIV prevention strategies in
communities.60–62
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