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This dissertation informs the future implementation of HIV prevention for HIV serodiscordant
couples in Africa. The research objectives include: 1) reviewing effective HIV prevention
interventions, 2) evaluating the use of daily short message service (SMS, i.e. text message)
surveys to measure sex and pre-exposure prophylaxis (PrEP) adherence, and 3) examining the
acceptability of initiation of antiretroviral therapy (ART) at higher CD4 counts, a powerful HIV

prevention tool.

After the necessary first step of HIV testing and counseling, HIV serodiscordant couples may be
offered appropriate HIV prevention interventions, including condoms, male circumcision,
treatment of sexually transmitted infections, and two recent biomedical strategies: initiation of
ART by the HIV-infected partner and PrEP by the HIV-uninfected partner. Importantly, the
widespread implementation and effectiveness of HIV prevention interventions requires
understanding and encouraging behaviors for acceptance, adherence, and correct use. We
conducted a prospective study of HIV-related behaviors and qualitative research to answer key
implementation questions regarding the feasibility of PrEP and acceptability of early ART among

HIV serodiscordant couples.



Within a clinical trial of PrEP, we evaluated the use of daily SMS surveys to examine patterns in
sexual behavior and PrEP use. Daily SMS data collection was acceptable, obtained high
response rates, and provided an assessment of temporal patterns of HIV risk behaviors and
PrEP use over a 60-day period. Participants were more likely to adhere to daily PrEP doses
when they were sexually-active, PrEP use was not associated with unprotected sex, and
anticipating sex was difficult. In addition, HIV risk behaviors were reported on more days
through daily SMS surveys compared to monthly interviewer-administered questionnaires,
highlighting the potential of SMS to collect more accurate self-reported data. SMS may offer a
new method for measuring and promoting behaviors related to HIV risk and adherence as well

as enhancing communication between patients and providers.

Qualitative research with HIV serodiscordant couples familiar with HIV prevention
methodologies highlighted common perceived advantages and concerns related to early
initiation of ART, and an important conceptualization of ART as the “final stage” before dying.
This negative meaning of ART initiation poses a challenge to acceptance of early ART and
indicates that new messages regarding ART initiation are needed. These new messages should
emphasize the benefits of HIV prevention and maintaining good health; acknowledge concerns
such as side effects and life-long adherence; and ultimately, portray a positive image of

individuals on ART.

Social and behavioral factors, in particular sustained adherence as well as individual and
community acceptance, will be fundamental to successful implementation of early ART and

PrEP and should remain a focus of HIV prevention and treatment initiatives.
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Introduction

More than 30 years into the HIV epidemic and years away from an effective vaccine, cure, or
complete treatment coverage, there is an urgent need to improve and implement current
strategies for HIV prevention. Heterosexual transmission is the key driver of the epidemic in
sub-Saharan Africa, where 69% of all people infected with HIV worldwide live and an estimated
1.8 million people are newly infected each year [1]. With limited resources and over-burdened
health systems, it is critical to focus HIV prevention efforts to have the greatest impact,
specifically, highly-efficacious interventions for populations at greatest risk of transmitting or
acquiring HIV. HIV serodiscordant couples, where one partner is HIV infected and the other is
not, are an important priority population for HIV prevention in Africa due to ongoing risk and the
opportunity to intervene to prevent HIV transmission. Recent success in a number of HIV
prevention clinical trials has brought forward a new set of HIV prevention strategies for couples
and raised questions about how to incorporate into ongoing prevention efforts for optimal

impact.

Antiretroviral-based HIV prevention for HIV serodiscordant couples

Antiretroviral-based HIV prevention strategies are an exciting new arena for HIV prevention;
these include (1) ART for HIV infected persons to decrease their infectiousness and (2) pre-
exposure prophylaxis (PrEP) for high-risk HIV uninfected persons to prevent HIV acquisition.
According to recent results from a multinational randomized clinical trial (HPTN 052), an HIV-
infected individual’s initiation of and high adherence to ART reduced the risk of HIV
transmission to HIV-uninfected partners by 96% [2]. In addition, recent clinical trials have
demonstrated the efficacy of PrEP in reducing the risk of HIV acquisition (Table 1). The Partners

PrEP Study, a randomized controlled trial of daily oral PrEP among HIV serodiscordant couples



in East Africa, demonstrated high efficacy of tenofovir and emtricitabine/tenofovir in preventing
HIV transmission in HIV serodiscordant couples, 67% and 75% respectively [3]. Among

participants adherent to PrEP, protection from HIV was estimated to be approximately 90% [3].

This dissertation answers key implementation questions regarding the feasibility of PrEP and
acceptability of early initiation of ART treatment among HIV serodiscordant couples. HIV
serodiscordant couples represent an identifiable population at high-risk of new HIV infection and
are considered a priority group for early initiation of ART and/or PrEP. In 2012, the World Health
Organization (WHO) revised their guidelines on ART to recommend ART initiation by HIV-
infected individuals in an HIV serodiscordant relationship regardless of their CD4 count and
issued guidance on PrEP use for couples, particularly those in which the HIV-infected partner
delays or is unable to adhere to ART [4]. The U.S. Food and Drug Administration (FDA)
approved one combination antiretroviral, Truvada® (emtricitabine/tenofovir), for use by HIV-
uninfected adults for HIV prevention in 2012 and ongoing demonstration projects are evaluating

“real-world” effectiveness of PrEP in priority populations such as HIV serodiscordant couples.

This dissertation sought to answer questions about how to most effectively deliver HIV
prevention strategies to HIV serodiscordant couples in Africa. We review effective HIV
prevention interventions for HIV serodiscordant couples, evaluate the use of daily short
message service (SMS, i.e. text message) surveys to describe sexual behavior and adherence
to antiretroviral-based HIV prevention, and examine the acceptability of novel antiretroviral-
based HIV prevention strategies to this priority population. The first chapter provides a review of
HIV prevention strategies and considerations for HIV serodiscordant couples in sub-Saharan
Africa. Chapters 2 and 3 present an evaluation of daily SMS surveys as a new method to
measure self-reported behaviors related to HIV prevention. In Chapter 2, we describe results

from this study of the use of SMS for collecting daily sex and medication adherence data in



Kenya. Next, these self-reported sex and adherence behaviors collected over daily SMS are
compared to self-reported measures from monthly interviewer-administered surveys in Chapter
3. Finally, Chapter 4 highlights key findings from a qualitative study exploring Kenyan HIV
serodiscordant couples’ attitudes toward initiation of antiretroviral therapy (ART) for HIV

prevention.

Review of HIV prevention strategies for HIV serodiscordant couples: Chapter 1

What is the epidemiology of HIV in HIV serodiscodant couples in sub-Saharan Africa? Which

HIV prevention strategies should be included in a combination prevention approach?

A substantial fraction of new HIV infections in Africa occur within stable relationships, that is
cohabitating or married couples—a population that has been previously considered ‘low-risk’ [5].
Approximately half of married or cohabitating couples in which one person is HIV-infected are
estimated to be serodiscordant [6-9]. Models and studies of HIV incidence suggest that an
important fraction of new HIV infections occur among HIV serodiscordant couples in Africa,
making them a critical population for HIV prevention (Table 2, Figure 1). In Chapter 1, we review
epidemiological evidence of behavioral and biological factors related to HIV transmission within
HIV serodiscordant couples. We assess the effectiveness of various HIV prevention
interventions, including recent clinical trials of antiretroviral medications taken by either partner,

plus, factors to consider for successful implementation.

Daily SMS surveys to measure sex and PrEP use: Chapters 2 & 3

What is the feasibility of SMS to collect sensitive health information? What are the patterns in

sexual risk behavior and PrEP adherence? Is anticipated sexual activity associated with actual



sexual behavior? What is the agreement between self-reported sex and adherence behaviors

reported over daily SMS surveys and monthly interviewer-administered questionnaires?

We conducted a novel pilot study to test the use of mobile phones and text messaging to
conduct a “real time” assessment of HIV risk and PrEP adherence in a prospective cohort of
HIV serodiscordant couples on a regimen of daily, oral PrEP. The collection of daily data
allowed us to explore patterns in sex, condom use, and daily PrEP use. This study examined
whether pill use varied with sexual behavior and if participants could anticipate when they would

have sex, thus effectively employ pre-coital PrEP dosing.

Mobile phone data collection.

In Africa, researchers and health practitioners have begun to use mobile technology to collect
data on health behaviors and deliver health interventions. Few published studies in Africa have
explored the use of mobile phone SMS to collect health data directly from patients [10, 11]. The
survey of sensitive health behaviors over SMS on personal phones has the potential to reduce
measurement bias. The collection of private and sensitive data by mobile devices may improve
accuracy by shortening the period of recall and having more frequent sampling times (i.e. daily
or weekly vs. monthly) [10]. Data collection through mobile technology may also minimize social
desirability bias, the tendency of respondents to report more favorable behaviors, with the sense

of privacy and anonymity provided [12].

In addition, the concurrent collection of self-reported sex and adherence behaviors by daily SMS
and monthly interviewer-administered questionnaire provided an opportunity to compare these
two survey methods. Previous studies suggest that more frequent (i.e. daily) collection of sexual
behavior data may improve the quality and accuracy. The reliability of data on sex frequency

diminishes with longer periods of recall of more frequent sexual behaviors (e.g. vaginal sex)



[12]. The use of diaries as a data collection tool for sexual behavior were preferable to study
participants than recall questionnaires and provided greater report of HIV risk behavior,

suggesting more reliable data [13, 14].

Qualitative study of HIV serodiscordant couples’ attitudes towards early ART: Chapter 4

How do Kenyan HIV serodiscordant couples view the use of ART for HIV prevention? What

factors influence their decision to initiate ART?

ART for HIV-infected partners may be preferable and more effective for some couples. It is
unknown whether the proven HIV prevention benefit will outweigh previously identified barriers
to ART initiation — feeling healthy, fear of side effects, concern for drug resistance, unable to
disclose, stigma, abstaining from alcohol, as well as the economic and opportunity cost of
seeking care [15-19]. In one survey of Kenyan HIV serodiscordant couples enrolled in the
Partners PrEP Study, close to one third of HIV-infected adults reported reluctance to initiating
ART at CD4 >350 cells/pL (Kenya’s current medical criteria) [20]. Few previous studies, and no
published qualitative research to date, have examined attitudes and beliefs about early initiation

of ART, at CD4 counts >350 cells/uL.

In Chapter 4, we present results from a qualitative study on HIV serodiscordant couples’
willingness to initiate ART early. We conducted focus groups and in-depth interviews to explore
how environmental, social, and individual factors play a role in decision-making regarding
initiation of ART. This qualitative research explains resistance to early initiation of ART and

provides new insight into the meaning of ART for this Kenyan population.



Summary

HIV researchers, policy makers, advocates, and medical providers are currently considering
how to most effectively implement “combinations” of appropriate and effective HIV prevention
strategies, including ART and PrEP. This dissertation presents studies using multiple methods,
including mobile technology for prospective daily data collection and qualitative research, to
explore African HIV serodiscordant couples’ behaviors related to, and interest in, these new HIV

prevention strategies.



Table 1. Randomized controlled trials of the efficacy of oral PrEP for HIV prevention

Trial Population & Intervention Efficacy results Efficacy with high adherence
Setting
Partners 4,758 HIV Daily oral 67% reduction in HIV ~ >97% dispensed doses taken
PreP serodiscordant TDF; daily among TDF arm across entire study
Study [3] heterosexual oral TDF/FTC

couples in Kenya 75% reduction in HIV ~ 86% (TDF) and 90%

& Uganda among TDF/FTC arm  (TDF/FTC) reduction among
participants with detectable
study-drug

TDF2 1,219 Daily oral 63% reduction in HIV ~ 78% reduction in analysis
[21] heterosexual men  TDF/FTC among TDF/FTC arm  excluding HIV infections
and women in occurring >30 days after last
Botswana drug dose
Bangkok 2,413 injection Daily oral 49% reduction in HIV  drug administration directly
Tenofovir  drug users in TDF among TDF arm observed 87% of study time
Study Thailand
[22] 70% reduction among
participants with detectable
study-drug
iPrEX 2,499 men who Daily oral 44% reduction in HIV ~ 73% reduction in HIV among
[23] have sex with men TDF/FTC among TDF/FTC arm  high adherers (290% pill use)
in Brazil, Ecuador,

Peru, South 92% reduction among

Africa, Thailand, & participants with detectable

u.S. study-drug

FEM- 2,120 women in Daily oral No efficacy <40% HIV-uninfected women

PrEP [24] Kenya, South TDF/FTC had detectable study-drug in
Africa, & Tanzania subgroup analysis

VOICE 3,019 women in Daily oral No efficacy 30% samples from TDF arm &

[25] South Africa, TDF; daily 29% from TDF/FTC arm had

Uganda, &
Zimbabwe

oral TDF/FTC

detectable study-drug in
random sample of active arms

Abbreviations: PrEP: pre-exposure prophylaxis, TDF: tenofovir; FTC: emtricitabine




Table 2. Comparison of estimated proportion of within-couple HIV transmissions by
study and location

Reference Location Estimated drivers of epidemic

UNAIDS, 2008 Kenya 44.1% of incidence due to heterosexual sex within regular

[26] partnership & 20.3% to casual heterosexual sex

UNAIDS, 2008 Lesotho 23% due to sex with a single marital or cohabitating partner &

[26] 65% of incidence due to casual sex

UNAIDS, 2008 Uganda 43% new HIV infections in adults occurred in discordant

[26] monogamous relationships, 46% among persons reporting
multiple partners and their partners, 10% due to sex work & 1%
MSM and IDU

UNAIDS, 2008 Mozambique 48% incidence due to steady partnerships, 23% casual

[26] partnerships, 19% SW, 5% MSM, 3% IDU, & 2% medical
injections

Dunkle et al, Kigali, Rwanda 92.5-92.7% of new HIV infections occur in marriage/cohabitation

2008 [8]

Dunkle et al, Lusaka, Zambia 55.1-77.0% of new HIV infections occur in marriage/cohabitation

2008 [8]

Gray et al, 2011

Rakai, Uganda

18.3% incident HIV during pre-ART & 13.7% during post-ART
period occurred within identifiable HIV serodiscordant couples;
29.3% incident HIV during pre-ART & 17.6% during post-ART
period occurred among married individuals with a partner of
unknown HIV status




Figure 1. Proportion of country-level HIV incidence due to transmission by stable
discordant couples versus the proportion of the population in stable relationships lasting
a year or more [42]
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Abstract

A substantial proportion of HIV-1-infected individuals in sub-Saharan Africa are in stable
relationships with HIV-1-uninfected partners, and HIV-1 serodiscordant couples thus represent
an important target population for HIV-1 prevention. Couple-based HIV-1 testing and counseling
facilitates identification of HIV-1 serodiscordant couples, counseling about risk reduction, and
referrals to HIV-1 treatment, reproductive health services, and support services. Maximizing
HIV-1 prevention for HIV-1 serodiscordant couples requires a combination of strategies,
including counseling about condoms, sexual risk, fertility, contraception, and the clinical and
prevention benefits of antiretroviral therapy (ART) for the HIV-1-infected partner; provision of
clinical care and ART for the HIV-1-infected partner; antenatal care and services to prevent
mother to child transmission for HIV-1- infected pregnant women; male circumcision for HIV-1-
uninfected men; and, pending guidelines and demonstration projects, oral pre-exposure

prophylaxis (PrEP) for HIV-1-uninfected partners.
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Introduction

Sub-Saharan Africa has the highest prevalence of HIV-1 globally and has high incidence with
approximately 1.8 million new HIV-1 infections in 2009 [27]. All HIV-1 transmissions occur from
an infected to an uninfected partner, but sub-Saharan Africa is unique in that a high proportion
of HIV-1 transmissions may occur in stable, long-term partnerships, in which one member is
HIV-1-infected (i.e., an HIV-1 serodiscordant couple). We focus this review on HIV-1 prevention
in HIV-1 serodiscordant couples, with an emphasis on sub-Saharan Africa. We address testing,
couples counseling, and prevention interventions, including recent evidence of the strong
prevention benefits of antiretroviral therapy (ART) for the HIV-1-uninfected partner [2] and pre-
exposure prophylaxis (PrEP) for the HIV-1-uninfected partner [28]. We also review prevention
strategies based on modifiable biological risk factors (e.g., lack of male circumcision) and
behavioral risk factors (e.g., lack of condom use, multiple partners) associated with HIV-1

transmission in couples (Table 3).

Epidemiology of HIV-1 serodiscordance among heterosexual African couples

HIV-1 serodiscordance is common in sub-Saharan Africa. National population surveys
and epidemiologic studies indicate that the majority of African HIV-1-infected individuals are
married or in a stable, long-term relationship [29-31], and approximately half of couples in which
at least one partner is HIV-1-infected are HIV-1 serodiscordant [6, 30, 32], resulting in 2-8% of
all stable couples being HIV-1 serodiscordant in some settings [30, 31, 33]. Mathematical
models suggest that a substantial proportion of new HIV-1 infections occur among HIV-1
serodiscordant couples in Africa, demonstrating that HIV-1 serodiscordant couples are an
important population for HIV-1 prevention [26, 34, 35]. Women are equally likely as men to be

the HIV-1-infected member in a serodiscordant couple [36].

13



Many HIV-1 serodiscordant couples are unaware of their serodiscordant status, primarily
because one or both partners have not been tested or have tested separately and not disclosed
their HIV-1 status to their partner. More than three-quarters of stable couples with at least one
HIV-1-infected partner sampled in nationally representative HIV-1 serosurveys in Kenya [31],
Malawi [29], and Uganda [6] were unaware of their partner’'s HIV-1 status. Moreover, couples
often report low levels of condom use; across five African countries, fewer than 11% of
cohabiting couples reported condom use at last sex [29, 30]. Finally, the term ‘stable HIV-1
serodiscordant partnerships’ does not capture the reality of dynamic partnerships, as indicated
by viral linkage of transmission pairs from recent studies of HIV-1 serodiscordant couples, which
documented that 25-29% of HIV-1 transmissions occur from an outside partner [2, 37]. Some of
these HIV-1 transmissions occurred after dissolution of the HIV-1 serodiscordant partnership
and formation of a new partnership, often with someone of unknown HIV-1 serostatus, with

whom they were less likely to use condoms [38].

Couples HIV Testing and Counseling (CHTC)

HIV-1 testing is the essential first step in the identification of HIV-1 serodiscordant couples, and
disclosure is facilitated if couples test for HIV-1 together with a counselor trained in pre- and
post-test counseling techniques for couples, called Couples HIV Testing and Counseling
(CHTC) [39, 40]. The Centers for Disease Control and Prevention (CDC) curriculum for CHTC
training has been used in many parts of sub-Saharan Africa, and has recently been adapted for
brief counseling in clinical settings [41]. Couples counseling involves risk assessment with
sensitivity in order to foster facilitated disclosure, avoid blame, and provide counseling
messages about HIV-1 serodiscordance and referral for HIV-1 care and prevention (Figure 2)

[42-45]. Importantly, knowledge of serostatus within serodiscordant couples is likely a highly

14



effective HIV-1 prevention strategy. African and U.S. HIV-1 serodiscordant couples who have
received CHTC report increased condom use, contraceptive use, and uptake of prevention of
mother-to-child transmission (PMTCT) services [43-49]. HIV-1 transmission rates were as high
as 20-25% per year among HIV-1 serodiscordant couples unaware of their HIV-1 status and
before ART scale-up in Africa [43, 50]. In contrast, annual HIV-1 incidence rates of 6% were
observed in couples who had participated in CHTC in an observational study [43] and 2% a
randomized trial of a biomedical HIV-1 intervention among HIV-1 serodiscordant couples [37].
Facilitated disclosure of serostatus within a stable partnership also fosters family support, which
has been associated with improved engagement in HIV-1 care for HIV-1-infected partners and

high adherence to ART [51, 52].

The counselors who communicated with thousands of African HIV-1 serodiscordant couples in
the multi-site Partners in Prevention HSV/HIV Transmission Study and Partners PrEP Study
indicate that denial, disbelief, and misconceptions about discordance are frequently
encountered and require additional counseling. Common reactions expressed by couples upon
learning their HIV-1 serodiscordant status include disbelief in the accuracy of the test results,
desire for re-testing in hope of a different outcome, anger, blaming their partner for infidelity,
sadness, fear, and concerns about their children’s HIV-1 status. Studies in Kenya and Uganda
found that misconceptions about HIV-1 serodiscordance were common among health care
providers (e.g., that HIV-1 serodiscordance reflect that the HIV-1-uninfected partner is in the
‘window period’ of seroconversion and is always already infected) as well as among the newly-
identified HIV-1 serodiscordant couples (e.g., believing that the HIV-1-uninfected partner is

immune or has undetectable and latent virus) [53, 54].

HIV-1 serodiscordant couples have a range of needs that emerge after the initial couples
counseling and testing session and are critical to ongoing HIV-1 prevention and treatment.

Couples learning of their HIV-1 serodiscordance cannot be expected to retain all messages

15



from the first counseling session, and may need additional support to understand that HIV-1
serodiscordance is common and does not reflect inaccurate test results or immunity for the
uninfected partner. Common challenges reported by HIV-1 serodiscordant couples include
feeling isolated, fear of disclosing their serodiscordance, personal desires and family pressures
to have more children, relationship discord over perceived infidelity and blame, union
dissolution, and in some cases physical violence and threats over refusal to have sex [54-57].
Some studies have found higher rates of divorce, separation, and intimate partner violence
among HIV-1 serodiscordant couples than among HIV-1 seroconcordant couples, although
most reports have found intimate partner violence to be relatively rare [54, 58-60]. Counselors
can identify couples at risk of violence based on a history of abuse, help ensure safety and care
for those who experience violence, and make appropriate referrals, including peer support

groups for HIV-1 serodiscordant couples [61].

HIV-1 re-testing is suggested for HIV-1 serodiscordant couples, as with other populations at
high risk of exposure to HIV-1, in order to promote early detection of HIV-1 infection and timely
referral to care and treatment [62]. The World Health Organization (WHO) recommends that
individuals with a known HIV-1-infected partner re-test in four weeks to assess for recent HIV-1
transmission and annually thereafter if they continue to be sexually active [62]. The frequency of
HIV-1 testing for the HIV-1-uninfected partner couple should typically be annual, and informed
by the couples’ risk of transmission, fertility intentions, and symptoms suggestive of acute HIV-
1. Messages about referrals for care, support in disclosure, initial relationship concerns, and
methods to reduce risk of HIV-1 transmission should be reinforced at follow-up counseling and
testing visits. Clinical follow-up for the HIV-1-infected partner should be emphasized and include
a) CD4 cell count testing and evaluation of their eligibility for ART according to national policies
to ensure timely initiation and ongoing adherence, b) correct and consistent condom use, c)

discussion of family planning, safe conception, and pregnancy, and d) PMTCT for HIV-1-
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infected pregnant women (Figure 2) [63]. In addition, prevention strategies should be
recommended for the HIV-1 uninfected partner, including condoms, male circumcision, and

PrEP, as it becomes available (Figure 2).

Antiretroviral-based strategies to reduce HIV-1 transmission in serodiscordant couples

Antiretroviral therapy for HIV-1-infected partners

ART dramatically improves the health and survival of HIV-1- infected individuals [64, 65]
and also significantly reduces their infectiousness and likelihood of transmitting HIV-1 to
partners (Table 4) [2, 37, 66-68]. A recent multi-national randomized clinical trial (HPTN 052)
with HIV-1 serodiscordant couples demonstrated that early initiation of ART between CD4
counts of 350-550 cells/mm?® reduced the risk of HIV-1 transmission by 96%, compared to
delayed ART initiation at CD4 of 250 cells/mm?® [2]. Importantly, HPTN 052 used intensive
measures throughout the study to maximize the prevention benefits of ART: quarterly viral load
monitoring and enhanced adherence counseling for those who had detectable HIV-1 RNA on
ART. Thus, HPTN 052 demonstrates that ART markedly reduces HIV-1 transmission, if
adherence is sufficient to achieve and sustain virologic suppression. Encouraging data from
observational studies of HIV-1 serodiscordant couples, in which ART was provided following
national guidelines and with less intensive adherence counseling and typically without virologic
monitoring, found 80-92% reduction in HIV-1 transmission from HIV-1-infected patients who

initiated ART [66-69].

The WHO will be releasing guidelines on CHTC which will include recommending earlier
ART for serodiscordant couples to reduce transmission to HIV-1-uninfected partners. Expanded
use of ART for HIV-1 prevention will require careful analysis of resources and implementation
strategies, including ethical, programmatic, and cost factors of earlier ART for HIV-1-infected
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partners who are in a serodiscordant partnership. A mathematical model predicted that treating
HIV-1 serodiscordant couples in countries like Malawi and Lesotho, with high HIV-1 prevalence
(7.1% and 19.5%) and where a large percentage of couples are serodiscordant (9.7% and
13.6%), could result in a substantial reduction in population-level HIV-1 incidence [70]. Primary
prevention strategies will also be needed for HIV-1 serodiscordant couples, as ART will not
protect those who become infected from outside or new partners, which accounted for 25-29%
of HIV-1 transmissions in HPTN 052 and the Partners in Prevention HSV/HIV Transmission
Study [37, 71], but will be preventive for new partners of the HIV-1 infected partner on ART for

prevention.

The success of ART for HIV-1 prevention depends on key implementation factors,
including earlier identification of HIV-1-infected persons so that they can promptly initiate ART
when they meet national guidelines and retention in care both pre- and post-ART, sustained
adherence to ART, minimizing drug resistance, and reducing rates of treatment failure. These
challenges will require expanded HIV-1 testing initiatives, strong linkages to care, and effective
follow-up of HIV-1 infected persons who do not yet meet national ART guidelines. An additional
consideration will be the acceptability and willingness of HIV-1-infected partners to initiate ART
when they are asymptomatic. Importantly, some studies have found a substantial minority of
HIV-1-infected persons who are aware of being in an HIV-1 serodiscordant partnership, are
reluctant to initiate ART, as demonstrated by 37% of HIV-1-infected partners eligible for ART in
a cohort of Kenyan HIV-1 serodiscordant couples who did not initiate ART within 1 year of
referral for free treatment [15]. Higher CD4 count (>100 cells/mm?®) and lower socioeconomic
status, measured in home ownership and rent cost, were strong predictors of non-initiation of
ART [15]. In addition to economic obstacles and structural challenges such as drug stock-outs,
fear of ART side effects, stigma and disclosure, concerns over sustainability of care, food

insecurity, and preference for alternative medicines pose barriers to ART initiation and ongoing
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adherence [72]. However, if these barriers can be overcome through counseling, other support,
and strengthening of health care systems, HIV-1 infected partners who initiate ART could

benefit from adherence support and involvement of their partner [51, 52].

Pre-exposure prophylaxis

Topical and oral tenofovir (TDF)-based PrEP have shown substantial efficacy in some
but not all trials (Table 4). Relevant to the focus of this review, in the Partners PrEP Study, daily
oral TDF and FTC/TDF were shown to have 62% and 73% efficacy, respectively, among HIV-1-
uninfected partners in East African HIV-1 serodiscordant couples [28]. Very high adherence to
study drug was observed in the Partners PrEP Study [73], with qualitative interviews indicating
that adherence to pill-taking was fostered by support from their partner [74]. Peri-coital use of
vaginal 1% tenofovir gel showed a 39% reduction in HIV-1 acquisition and 51% reduction in
HSV-2 acquisition among South African women in the CAPRISA 004 study [75]. Daily oral
emtricitabine/tenofovir (FTC/TDF) was shown to have an efficacy of 44% among men who have
sex with men in the multinational iPrEx study [23] and 62% in young heterosexuals in Botswana
[76]. In contrast, FEM-PrEP, a trial of daily oral FTC/TDF in high-risk women was recently
stopped early due to lack of efficacy [77] and the daily oral tenofovir and daily vaginal 1%
tenofovir arms of the VOICE trial were stopped due to inability to demonstrate efficacy in HIV-1
prevention [78]. Further data, available in 2012, will be important to understand whether lack of
efficacy in the FEM-PrEP and VOICE trials was due to insufficient adherence or other biological

and behavioral factors.

A rapid review (‘rapid advice’) of the PrEP efficacy data, including guidelines about PrEP
for HIV-1 serodiscordant couples, will be issued by the CDC and WHO in 2012. It is important to

consider both the prevention promise and the implementation challenges of PrEP among HIV-1
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serodiscordant couples, for whom the efficacy data are substantial, and interest and adherence
could be high. Demonstration projects for PrEP in serodiscordant couples will need to
implement CHTC with messages about ART-based prevention and evaluate targeting of PrEP
to highest-risk couples, cost-effective delivery strategies, adherence support tools, and provision
of a comprehensive risk reduction package [79-83]. The use of PrEP in HIV-1 serodiscordant
couples should be considered as part of a combination HIV-1 prevention strategy; PrEP could
be most appropriate as an effective biomedical prevention strategy under the control of the HIV-
1 uninfected partner if their HIV-1 infected partner is not on ART, not adherent with ART, or if
they have multiple partners or partners of unknown HIV-1 status. Mathematical modeling
suggests that a cost-effective ‘staged’ use of antiretrovirals for HIV-1 prevention could involve
PrEP by the HIV-1 uninfected partner in a serodiscordant relationship before the HIV-1 infected
partner initiates ART, with PrEP discontinuation a few months after ART is started (to allow time
to achieve viral suppression) [84]. Based on the high levels of efficacy of PrEP observed in the
Partners PrEP Study and assuming PrEP costs less than 40% that of ART, PrEP could be as
cost-effective, and potentially cost-saving, if very high-risk couples are targeted, as a prevention
strategy for couples compared to ART initiated before CD4 of 350 cells/pL for the HIV-1 infected

partner [84].

Family planning safe pregnancy, and prevention of mother to child transmission (PMTCT)

Many HIV-1 serodiscordant couples have high fertility; both HIV-1 infected and uninfected
partners often report desires for having children with their partner [85-88]. Over half of
serodiscordant couples recruited from HIV-1 care centers in Uganda wished to have children in
the future [89]. Regardless of fertility intentions, rates of highly effective contraception are often

low and there are high rates of pregnancy among women of reproductive age in sub-Saharan
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Africa [90, 91]. Annual pregnancy rates among HIV-1 serodiscordant couples were 16.0% in the
Partners in Prevention HSV/HIV Transmission Study and 9.7% in an observational cohort in
Kenya [91, 92]. Pregnancy is a time of increased risk of sexual HIV-1 transmission and
acquisition; pregnant women had a two-fold increased risk of male-to-female and female-to-

male HIV-1 transmission in the Partners in Prevention HSV/HIV Transmission Study [88].

Counselors and clinicians need to assess fertility intentions of HIV-1 serodiscordant couples and
discuss contraceptive choices for couples not desiring children and safe conception strategies
for couples who plan to have children. Less than two-thirds of women in HIV-1 serodiscordant
couples surveyed in Rwanda and Zambia had ever used any contraceptive method, despite
high awareness of contraception, with many citing concerns with side effects [93]. HIV-1
serodiscordant couples’ childbearing desires are not always expressed to their health care
providers [86]. Health care workers’ knowledge may be incomplete and perpetuate
misconceptions, and women may feel pressured by providers to terminate pregnancy or not
report pregnancy intentions if they are HIV-1-infected [90, 94, 95]. An intervention that provided
family planning counseling and free contraception to HIV-1 serodiscordant couples in Thika,
Kenya led to significant declines in pregnancy and sustained high reports of condom use [96].
Thus, it is important to ascertain fertility desires of HIV-1 serodiscordant couples, counsel about
available data on HIV-1 transmission risks during pregnancy, and encourage dual condom and
contraceptive use for those not wanting to conceive [88, 97]. HIV-1 serodiscordant couples who
do not want to conceive should be provided a choice of contraceptive options, including long-

acting methods such as IUDs and implants.

HIV-1 serodiscordant couples who wish to conceive must consider options to reduce the risk of
HIV-1 transmission to the HIV-1 uninfected partner. When intrauterine or intravaginal
insemination is unavailable or too expensive, low technology options to reduce the risk of

transmission during conception should be discussed, including delaying unprotected sex until
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viral load is suppressed using ART for the infected partner, screening and pre-treatment for
sexually transmitted infections that might facilitate HIV-1 transmission, limited and timed
unprotected sexual encounters, and male circumcision if the man is HIV-1 uninfected [98]. Safe
conception may be feasible when the HIV-1 infected partner is virally suppressed on ART [99,
100]; a Swiss study of 46 HIV-1 serodiscordant couples noted no seroconversions when the
HIV-1-infected male partners were on fully suppressive ART, practiced timed intercourse, and

used PrEP pericoitally [101].

Further evaluation of antiretroviral-based prevention is warranted, including ART for the HIV-1
infected partner or periconception PrEP in the HIV-1 uninfected partner if their partner is not on
ART or virally-suppressed, in combination with timed unprotected intercourse during the most
fertile days of the menstrual cycle [101, 102]. Advantages of periconception PrEP include
autonomy of administration, which is important for HIV-1 uninfected partners, and shorter period
of use which would have lower costs and may be associated with higher adherence than

continuous PrEP [102].

Behavior change

Behavior change strategies available to HIV-1 serodiscordant couples to prevent HIV-1
transmission include sexual abstinence, correct and consistent condom use, and reduction of
outside sexual partnerships. Couples-focused HIV-1 prevention behavioral interventions have
reduced reported unprotected sex and dramatically increased reported condom use [43, 45-47].
In some studies, couples where the man was HIV-1 uninfected had higher sustainability of
condom use than couples with an HIV-1 uninfected woman [43, 45]. In the Partners in
Prevention HSV/HIV Transmission Study, in which HIV-1 serodiscordant couples received

monthly risk reduction counseling and free condoms, self-reported unprotected sex decreased
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from 29% at baseline to 7% over up to 24 months of follow-up (p<0.001) [37]. Correct and
consistent use of condoms is a highly effective tool for HIV-1 prevention; analyses from the
Partners in Prevention HSV/HIV Transmission Study found that male condoms were associated
with 79% lower risk of HIV-1 transmission on a per-contact basis [103]. However, introducing
condoms into a long-term sexual relationship can be challenging. Couples often stop using
condoms when they commit to a partner and if they are trying to conceive [104]. Additional
challenges include perceptions that condoms interfere with sexual pleasure, spontaneity, and
are a cause of sexual dysfunction [55, 104, 105]. Finally, alcohol use has been linked to
unprotected sex in serodiscordant couples [106-108]. Couples should be counseled about the
high efficacy of condoms for HIV-1, STls and pregnancy, how condoms can enhance sexual
pleasure by reducing anxiety about risk of HIV-1 transmission and pregnancy, and can become

a symbol of love and commitment to the partner’s well-being [109].

Sexual abstinence is an effective strategy to eliminate risk of HIV-1 transmission, but it
may not be a desirable or feasible, life-long strategy for many couples [54, 104]. Cultural and
social norms of sex and childbearing within marriage and long-term relationships, as well as
personal desires to conceive, present a major impediment to sexual abstinence for couples.
Sexual partners outside of the marriage or primary relationship present additional risks for HIV-1
infection. HIV-1 uninfected partners may perceive new outside partners to be a safer option for
unprotected sex than their infected partners. The Partners in Prevention HSV/HIV Transmission
Study and HPTN 052 study found through viral linkage that 25-29% of HIV-1 infections were
from outside partnerships [2, 37]. In the Partners in Prevention HSV/HIV Transmission Study, a
significant increase in reported new partnerships was observed, however, most of these were
not concurrent or overlapping partnerships and most were reported after partners reported no
longer having sex with their known HIV-1 infected partner [38]. Condom use was reported to be

much lower with their new partners than with their known HIV-1 infected partners. Some prior
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studies have noted lower reported condom use during extramarital sex [45, 110]. Risk reduction
counseling for HIV-1 uninfected partners in serodiscordant relationships should emphasize the
risk of infection from any unprotected sex and encourage HIV-1 testing, disclosure, and

protection with all sex partners.

Male circumcision

Three randomized controlled trials provide strong evidence that male circumcision
reduces the risk of female-to-male HIV-1 transmission by 50-60% [111-113]. Circumcision is not
generally recommended for HIV-1-infected men, given conflicting evidence between
observational data and a clinical trial in terms of reduced male-to-female HIV-1 transmission
[42, 114, 115]. However, male circumcision should be strongly promoted for HIV-1
serodiscordant couples in which the male partner is HIV-1 uninfected and uncircumcised. HIV-1
discordant couples may also represent early adopters of infant male circumcision: over 90% of
HIV-1 serodiscordant couples in Uganda were interested in circumcision for their male children

for HIV-1 risk reduction [116].

Screening and treatment of sexually transmitted infections

The treatment of sexually transmitted infections in HIV-1 infected persons lowers genital viral
load in most studies. Studies of stable HIV-1 serodiscordant couples suggest that the
prevalence of curable STls is low [117] and thus not a major driver of HIV-1 transmission within
couples. However, treatment of STls, when detected through laboratory screening or by
symptomatic assessment, particularly in HIV-1 infected partners, should be done. Herpes

simplex virus type 2 (HSV-2) infection is highly prevalent in HIV-1 serodiscordant couples, but
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acyclovir (400 mg bid) did not reduce HIV-1 transmission in three efficacy trials of HSV-2
suppression for HIV-1 prevention [37, 118, 119]. A recent cross-over study indicates that higher
doses of HSV-2 suppression achieved >1 log1o reduction in plasma HIV-1 levels [120]; further
consideration of higher doses of herpes suppression as a pre-ART intervention to reduce HIV-1

disease progression and infectiousness may be warranted.

Conclusion

HIV-1 prevention within HIV-1 serodiscordant couples encompasses a combination of
strategies tailored to their needs and fertility intentions, including CHTC, disclosure of HIV-1 test
results, condom promotion, ART for the HIV-1 infected partner, contraceptive use or safe
conception strategies depending on their fertility intentions, male circumcision for HIV-1
uninfected male partners, treatment of sexually transmitted infections, and potentially, pending
guidelines and demonstration projects, the use of PrEP by the HIV-1 uninfected partner.
Couples HIV-1 testing and counseling is a fundamental core of HIV-1 prevention that needs to
be scaled up, particularly in high prevalence settings in sub-Saharan Africa. Scale-up of
counselor and clinician training in CHTC is needed to build skills in risk assessment, facilitated
disclosure, discussion of HIV-1 serodiscordance and risk reduction strategies, and addressing
the common challenges faced by HIV-1 serodiscordant couples. HIV-1 testing programs must
ensure that knowledge of HIV-1 serostatus is coupled with strong linkages with ART and
PMTCT programs and referrals for HIV-1 uninfected persons to effective prevention
interventions. Partner testing should be consistently promoted and strongly encouraged in HIV-1
care settings. Forthcoming WHO guidelines will provide recommendations based on the recent
HPTN 052 and Partners PrEP Study findings of significant efficacy of antiretrovirals to reduce

HIV-1 risk within HIV-1 serodiscordant couples [40]. Implementation of ART for HIV-1-infected
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partners and PrEP for HIV-1 uninfected partners in HIV-1 serodiscordant couples must be
informed by public health impact modeling, cost-effectiveness analyses, and demonstration
projects. Antiretroviral-based strategies will be an important part of combination HIV-1
prevention among HIV-1 serodiscordant couples, delivered in the context of scale-up of couples
HIV-1 testing and counseling to maximize the prevention impact of these effective biomedical

tools.
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Table 3. Epidemiology of HIV-1 discordance among heterosexual African couples

HIV-1 serodiscordance is common

= Half to two-thirds of HIV-1-infected adults in a cohabitating relationship in Africa have an HIV-1-uninfected
partner [6, 31-33]

= Population-based studies indicate that the HIV-1-uninfected partner in heterosexual serodiscordant couples is
equally as likely to be male as female [36]

HIV-1 transmission rates are high

HIV-1 incidence in studies with HIV-1 serodiscordant couples ranges from 2.0 to 11.8/100 person-years (p-y):
= 2/100 p-y with regular counseling and provision of free condoms [2, 37]
= 4/100 p-y for men and 9/100py women in couples VCT cohort study[43]
= 8.7/100 p-y for men and 9.2/100py for women in a population-based cohort with low condom use [121]
= 11.8/100 p-y in a retrospective cohort prior to ART scale-up [122, 123]

There are modifiable risk factors for HIV-1 transmission

Plasma viral
load

ART use by
HIV-1 infected
partner

Contraception

Pregnancy

Condom use

Outside
partners

Male
circumcision

High viral load is significantly associated with increased risk of transmission, with 2.3-2.5
increased risk per each logo increase in plasma viral [50, 122, 124]

Early initiation of ART at CD4 350-550 cells/mL reduces risk of transmission to HIV-1-
uninfected partners by 96% in context of viral load monitoring, adherence support and risk
reduction counseling [37]

Observational studies indicate 80-92% reduced HIV-1 transmission in context of ART use by
HIV-1-infected partners without virologic monitoring [66-69]

In one observational study, equal transmission rate from HIV-1-infected partners on & off ART
in context of limited monitoring and adherence counseling [125]

Effective methods can prevent unintended pregnancies

Hormonal contraception associated with two-fold increased risk of HIV-1 acquisition and
transmission among HIV-1 serodiscordant couples [97]; thus, dual condom use and
contraceptive options need to be promoted

Pregnancy in the HIV-1-infected or uninfected female associated with two-fold increased risk of
male to female and female to male HIV-1 transmission [88]

Low condom use among couples, especially among those unaware of their serostatus [6, 29,
43, 46, 121]

Condom use is highly protective with 79% lower rate of transmission among HIV-1
serodiscordant couples on a per-act basis [103]

Lower infection rates among couples reporting consistent condom use [43, 45, 125]

Alcohol use associated with lower condom use [106]

Risk from outside partners of unknown HIV-1 serostatus with whom condom use is lower [38]
Partners in Prevention HSV/HIV Transmission study: viral linkage indicates 29% of HIV-1
infections in serodiscordant couples were acquired from outside partners [37]. Most outside
partnerships reported when the HIV-1-uninfected partner did not report sex with their known
HIV-1- infected partner (i.e. were not concurrent) and condom use was lower with outside
partners [38].

HPTN 052: viral linkage indicates 25% of HIV-1 transmissions from outside partners [2]

Lack of male circumcision is associated with increased risk of HIV-1 acquisition in men and
women [122, 123]

Circumcision of HIV-1-uninfected men significantly reduced risk of HIV-1 acquisition [111-113]
Observational data indicate circumcised HIV-1-infected men at lower risk of HIV-1 transmission
to their female partners, most of whom were likely to have been circumcised prior to becoming
HIV-1-infected [114], but circumcision of HIV-1-infected men did not reduce risk of transmission
to female partners in randomized clinical trial [115]
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Table 4. Antiretroviral-based HIV-1 prevention strategies for HIV serodiscordant couples

Trial Population & Setting Intervention Status/Outcome
Partners PrEP | 4758 HIV-1 serodiscordant Daily oral TDF; 62% (95% ClI: 34-78%) reduction
Study [28] heterosexual couples in Kenya | daily oral in HIV-1in TDF arm

& Uganda FTC/TDF
73% (95% ClI: 49-85%) reduction
in HIV-1in FTC/TDF arm
HPTN 052 [2] | 1763 HIV-1 serodiscordant Immediate ART 96% (95% CI: 73-99%)

couples with HIV-1-infected
partners’ CD4 count 350-550
in Botswana, Kenya, Malawi,
South Africa, Zimbabwe,
Brazil, India, Thailand, & U.S.

for HIV-1-infected
partners with CD4
350-550 cells/mm?®
vs. ART at CD4 of
250 cells/mm?®
(delayed arm)

reduction in HIV-1 among early
ART arm

Abbreviations: ART: antiretroviral therapy, PrEP: pre-exposure prophylaxis, TDF: tenofovir; FTC:

emtricitabine
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Figure 2. Couples HIV-1 testing and counseling topics [39]

HIV

N
¢ Introduce voluntary & confidential CHTC & obtain mutual agreement
* Prepare couple for HIV test & 3 possible results
* Address couple's HIV risk issues, questions, concerns, & other needs
7
)
* Explain that both partners are not infected & discuss understanding/reactions
* Advise on how to remain HIV negative, need for re-testing, & assess knowledge of how to use condoms
» Refer for appropriate services: male circumcision, family planning, STI treatment, & pregnancy care
v

* Explain that both partners are infected, encourage mutual support, & diffuse blame

* Encourage HIV care & treatment as well as risk reduction (use condoms, no outside partners)

* Discuss HIV testing of children, family planning, reproductive desires, PMTCT, & disclosure

» Refer for appropriate services: HIV clinic, family planning, PMTCT, STl treatment, & support groups

1z q
iscordar

Follow-up:
HIV
discordant

* Explain discordant results, discuss understanding/reactions, encourage mutual support, & diffuse blame
* Encourage HIV care & treatment as well as risk reduction (use condoms, no outside partners)
» Discuss need to retest, HIV testing of children, family planning, reproductive desires, PMTCT, disclosure, & PrEP options

» Refer for appropriate services: HIV clinic, family planning, PMTCT, STl treatment, & support groups

* Re-testing of HIV negative partner

* Coping with discordance, stigma, discrimination, & seroconversion

* Risk reduction: condoms, regular HIV testing, ART, male circumcision, outside partners

* Discuss HIV testing of children, family planning, reproductive desires, PMTCT, disclosure, & PrEP options
» Refer to HIV clinic, family planning, PMTCT, & support groups as needed

Abbreviations: CHTC: couples HIV testing and counseling, STI: sexually transmitted infections, PMTCT:
prevention of mother-to-child transmission, PrEP: pre-exposure prophylaxis, ART: antiretroviral therapy
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Chapter 2: Daily short message service surveys to measure sexual
behavior and pre-exposure prophylaxis use among Kenyan men and
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Abstract

Pre-exposure prophylaxis (PrEP) is a novel HIV prevention strategy which requires high
adherence. We tested the use of daily short message service (i.e., SMS/text message) surveys
to measure sexual behavior and PrEP adherence in Kenya. Ninety-six HIV-uninfected adult
individuals, taking daily oral PrEP in a clinical trial, received daily SMS surveys for 60 days.
Most participants (96.9%) reported taking PrEP on 280% days, but 69.8% missed at least one
dose. Unprotected sex was reported on 4.9% of days; however, 47.9% of participants reported
unprotected sex at least once. Unprotected sex was not correlated with PrEP use (OR=0.95).
Participants reporting more sex were less likely to report PrEP non-adherence and those
reporting no sex were most likely to report missing a PrEP dose (adjusted OR=1.87). PrEP
adherence was high, missed doses were correlated with sexual abstinence, and unprotected

sex was not associated with decreased PrEP adherence.
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Background

Antiretroviral pre-exposure prophylaxis (PrEP) is a novel HIV prevention strategy that is
being investigated for optimal use. Recent clinical trials have demonstrated the efficacy of PrEP
for HIV prevention, and implementation projects are underway to determine uptake of and
adherence to PrEP outside of clinical trial settings [3, 21, 75]. Adherence to PrEP is key for
effective HIV prevention, and understanding patterns of adherence related to sexual behavior
may be especially important [24, 126, 127]. In addition, different options for effective PrEP
delivery, including intermittent or coital-dependent dosing, are being investigated, but little is
known about the potential for PrEP users to anticipate sexual activity, which would be
necessary for non-daily PrEP use.

Mobile technologies offer promising possibilities in Africa and other low-income country
settings for promoting and measuring health behaviors, with mobile phone text messaging,
otherwise known as short message service (SMS), representing an emerging low-technology
and low-cost option. Mobile phone ownership is common and rapidly growing in Africa — for
example, of 43 million persons in Kenya, an estimated 29.2 million are mobile phone
subscribers and 89% of the population has access to mobile phones [128]. Two randomized
controlled trials conducted in Kenya have demonstrated increased antiretroviral therapy (ART)
adherence through SMS interventions [129, 130]. SMS has also been used to conduct data
collection, including medication adherence data [10, 11, 131] and for clinic visit reminders [132].
Health data collected through mobile devices can be received immediately and more frequently,
allowing for medical providers to monitor behavior and outcomes remotely in “real time” [133].

We assessed the use of daily SMS surveys to measure sexual behavior and PrEP use in
real time among HIV-uninfected members of HIV serodiscordant couples.

Methods

Participants
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HIV-uninfected participants were recruited from the Thika, Kenya site of the Partners
PrEP Study. Thika is a peri-urban and farming community 45 kilometers north of Nairobi. The
Partners PrEP Study is a randomized, controlled trial of daily oral tenofovir and emtricitabine-
tenofovir PrEP among 4,758 HIV serodiscordant couples in 9 sites in Kenya and Uganda; study
procedures and eligibility criteria have been previously described [117]. In July 2011, the study
demonstrated daily oral PrEP to be highly efficacious in preventing HIV [3]; participants were
informed of the study results and the placebo arm was offered active PrEP. Data for this pilot
evaluation study were collected between December 2011 and April 2012, when all HIV-
uninfected participants were taking active PrEP (either tenofovir or emtricitabine-tenofovir).

Eligible participants were HIV-uninfected, taking PrEP, literate, owned a mobile phone
that they did not share, knew how to send and receive SMS, had regular access to an electrical
outlet to charge their phone, and had to respond to =5 of 7 daily surveys during the first week
run-in of the SMS study.
Study design and procedures

The target sample size for this pilot evaluation was 100 participants. Study staff briefly
described this study and offered enrollment to participants during clinical trial visits. At
enrollment, after eligibility was confirmed and participants were trained on SMS study questions
and procedures, participants selected a time for survey delivery (8:00, 12:00, or 20:00),
language (English, Kiswahili, or Kikuyu), and an alpha or numeric password <8 digits.
Participants then completed a practice survey on their phone. Surveys were automated to send
daily for 60 days. The survey began with a password question (“what is your secret password?”)
to ensure the intended user was completing the survey. An SMS encouraging participants to
retry entering their password was sent up to two times upon receipt of incorrect passwords or
non-response (after a 15 minute delay). After successful password completion, participants
received sequential questions on sexual activity (question 1: “did you have sex yesterday?”),

condom use (if “yes” to 1, question 2: “did you or your partner use a condom when you had
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sex?”), expectation of sex (question 3: “do you think you will have sex tomorrow?”), and PrEP
use (question 4: “did you remember to take your study pill yesterday?”). Accepted response
options included 1 for “yes,” 2 for “no,” and 3 for “| choose not to respond.” The survey question
was resent if the participant responded with anything other than “1”, “2”, or “3.” Participants
received an SMS thanking them for their participation after successfully completing each survey.
SMS responses received after survey completion prompted an SMS with a brief message and
the number to a study mobile phone managed by staff. Participants were compensated with
delivery of phone credit to their mobile phone twice a week: 5 Kenyan Shillings (KSH)
(approximately 0.05 USD) for each SMS response and 50 KSH (approximately 0.50 USD) for
each completed survey. On days selected by convenience, study staff conducted quality
assurance interviews by phone after participant completion of the SMS survey to ask the exact
same questions to later evaluate concordance; participants were randomly chosen to complete
the interview and were contacted after the next SMS survey completed if they were unable to
complete the interview on the first attempt.
SMS survey system

An SMS system for automated delivery and recording of SMS surveys and responses
was developed (Dimagi, Inc., Cambridge, USA). The software was written using the RapidSMS
open source framework. The SMS web database was hosted in an Amazon Elastic Compute
Cloud (EC2) and messages were sent through the MACH SMS gateway. Study investigators
could access the SMS web database to view survey responses, track survey completion by
participant, day, and time, as well as send messages to participants and edit participant
information (i.e., phone numbers, passwords) as needed.
Statistical analysis

Participant characteristics and survey responses were analyzed using descriptive

statistics. Chi-square tests of homogeneity (frequency) and Wilcoxon-Mann-Whitney test
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(medians) were used to compare characteristics of enrolled participants to those from the Thika
site who did not participate in the study.

To assess correlates of unprotected sex and missed PrEP doses, univariate and
multivariate generalized estimating equation (GEE) logistic models with robust standard errors
were used to calculate odds ratios and 95% confidence intervals, taking into account within-
individual correlation over time in the longitudinal dataset. Logistic regression analyses were
restricted to surveys with “yes” or “no” responses; responses of “choose not to respond” were
treated as missing data and no attempt was made to impute missing responses. An
independent correlation structure was used for greatest flexibility, although GEE is not sensitive
to the specification of correlation structure [134]. Covariates that were significant at p<0.10 in
univariate analyses were included in the respective multivariate models.

To compare reports of anticipated sex and actual sex, percent agreement and Kappa
correlation coefficients, which correct for the proportion of agreement due to chance, were
calculated. Lag variables were used to link reports of anticipated sex with reports of actual sex
when participants had data for 3 consecutive days. Accurate sexual prediction was defined as
agreement (“yes” or “n0”) between expectation of sex (“tomorrow”) and sexual activity
(“yesterday”) provided on SMS surveys 2 days apart.

Data were analyzed using STATA version 11.0 (College Station, Texas, USA).

Ethics

The University of Washington Human Subjects Review Committee and the Kenyatta
National Hospital Ethics Review Committee approved the study protocol. The Partners PrEP
Study is registered with ClinicalTrials.gov (NCT00557245). All participants provided written

informed consent.

Results

Participant enrolilment and characteristics
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A total of 206 HIV-uninfected participants were approached for the study: 79 were
ineligible, 17 declined, and 110 eligible participants were enrolled, of whom fourteen failed to
meet the criterion of high response (=5 of 7 daily surveys completed) during the first week run-
in, resulting in 96 participants followed with daily SMS surveys for 60 days (Figure 3). The most
common reasons for ineligibility were not knowing how to send SMS (42/79, 53.2%) and not
owning a phone (28/79, 35.4%). One participant became pregnant and discontinued PrEP (a
requirement of the parent clinical trial protocol), and thus stopped participation after 28 days in
this SMS study.

The majority of the 96 participants were male (75.0%), married (96.9%), and earning
some type of income (93.8%) (Table 5). The median age of participants was 33.3 (interquartile
range [IQR]: 30.9-37.3) years and the median years in school was 11.0 (IQR: 8.0-12.0). When
participants enrolled in the SMS study, they had been in the Partners PrEP Study clinical trial for
a median of 2.1 years (IQR: 1.7-2.4). Based on monthly interviewer-administered
questionnaires, only 8 (8.3%) reported unprotected sex with their HIV-infected study partner in
the month prior to starting the SMS surveys and 7 (7.3%) reported sex with someone other than
their study partner. The median number of sex acts in the prior month was 4.0 (IQR: 2.0-8.0).
SMS survey participants (n = 96) tended to be younger (33.3 vs. 37.4 years, P = 0.003), had
significantly more education (11 vs. 7 years, P<0.001), and were more likely to have electricity
(47.9% vs. 11.4%, P<0.001) compared to other HIV-uninfected participants who were in the
Partners PrEP Study clinical trial but were not eligible for the SMS study (n=79). Eligible
participants who declined to participate or had poor response the first week (n=31) did not
significantly differ from SMS survey participants (n=96) for any factors in Table 5.

Survey response rates

There were 5,760 daily surveys planned for delivery to the 96 participants over 60 days

(Figure 3). Of these planned surveys, 5,412 were distributed, with the remainder failing to

distribute due to technical errors (and, in the case of the participant who became pregnant,
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study exit). A total of 5,085/5,412 (94.0%) distributed surveys were answered. The median
number of unanswered surveys during the 60 day study period was 2 (IQR: 1-4); 20.8% (20/96)
of participants completed every survey, 7.3% (7/96) had >10 unanswered surveys, and one
participant had >20 unanswered surveys (1/96, 1.0%). Unanswered surveys were more likely to
occur during later weeks of the study (test for trend, P=0.02).

Sexual behavior

Among 5,085 answered surveys, sex was reported on 1,686 days (33.2%) and
unprotected sex was reported on 251 days (4.9%) (Table 6). Nearly half of participants (46/96,
47.9%) reported sex unprotected by a condom at least once during the 60 day study period. The
proportion of participants reporting sex without a condom in the first 30 days of the SMS survey
was significantly greater than the proportion who reported unprotected sex in the previous
month (with any partner) at the monthly clinic visit prior to enrollment in the SMS study (36.5%
vs. 13.5%, P=0.004).

In multivariate analyses, unprotected sex was significantly correlated with not living with
study partner, having 8 or more years of education, and reporting any weekly alcohol
consumption (Table 7). Unprotected sex was not significantly associated with whether or not
participants reported taking their PrEP medication that same day.

Prediction of Sex

The question about the expectation of sex was answered “choose not to respond” for
16.9% of days—a substantially higher proportion than any other survey question (Table 6).
Among 3,716 surveys with a “yes” or “no” response to anticipated sex and subsequent report of
sexual activity, there was 71.7% agreement (2,666/3,716 response matches) and a Kappa
indicating fair agreement (Kappa=0.38, Z=22.93, P<0.001) between expected sexual activity
and subsequently-reported sexual activity. Participants’ reported sexual expectations had a
positive predictive value of 57.4% (95% confidence interval [Cl] 54.7-60.1%; 760/1,325) and a

negative predictive value of 79.7% (95% CI 78.1-81.3%; 1,906/2,391).
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PrEP adherence

Among 5,085 answered surveys, participants reported missing a daily PrEP dose on 215
surveys (4.2%) (Table 6). However, of the 96 participants, 67 (69.8%) reported missing a PrEP
dose at least once during the survey period. The median number of days that participants
reported not taking PrEP during the 60-day study period was 2 (IQR: 0-4). Most participants
reported taking PrEP on at least 80% (93/96, 96.9%) or 90% (80/96, 83.3%) of days. Most
reports of non-adherence to PrEP (178/215, 82.8%) were isolated, with only 17.2% (37/215) of
missed PrEP doses occurring on 22 consecutive days. Participants reporting no sex (odds ratio
[OR] = 3.29, 95% CI 1.42-7.60, P=0.005), 1-10 sex acts (OR=2.93, 95% CI 1.76-4.87, P<0.001),
or 11-20 sex acts (OR=1.96, 95% CI 1.09-3.56, P=0.03) were significantly more likely to miss a
PrEP dose than participants reporting 20 or more sex acts during the study period (test for
trend, P<0.001).

In multivariate analysis, sexual activity and living with study partner were predictors of
PrEP adherence. Specifically, participants who did not report sex that day were significantly
more likely to have missed that day’s PrEP dose than those who had reported sex (adjusted
odds ratio [AOR] = 1.87, 95% CI 1.35-2.60, P<0.001) (Table 8). Participants who were not living
with their study partner were also significantly more likely to report non-adherence (AOR=2.09,
95% CI 1.15-3.78, P=0.02). Having a study partner on ART and having unprotected sex were
not correlated with missing a PrEP dose.
Quality Assurance interviews

Study staff completed 101 quality assurance interviews by phone among 68 participants.
The interviewer-administered question “did you have sex yesterday?” had 90.0% agreement
(90/101 response matches) with the SMS response and a Kappa indicating substantial
agreement (Kappa=0.78, Z=7.97, P<0.001). Responses to the condom use question had 100%
agreement (29/29) and excellent agreement according to Kappa (Kappa=1.00, Z=5.39,

P<0.001). The PrEP adherence question had 97.0% agreement (96/101) and an uninterpretable
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Kappa (Kappa=-0.01, Z=-0.14, P=0.6) due to the highly skewed distribution of responses (e.g.,
96 “yes” responses and 2 “no” responses).
Discussion

In this study, we demonstrated that SMS surveys elicited high response rates (>90%)
and captured daily sexual behavior and PrEP adherence in an African heterosexual population.
Our results suggest that SMS data collection of sensitive health information, such as sexual
behavior and pill taking, is feasible and acceptable. Participants reported high adherence to
daily oral PrEP — with higher sexual activity a strong predictor of greater daily PrEP adherence.
Over a third of participants reported unprotected sex during the first 30 days of the study (and
nearly half over the 60-day study period), which was over twice as many than at the monthly
clinic visit prior to the study start. Notably, sex without a condom was not associated with
reduced PrEP use. Finally, participants had difficulty predicting when they would have sex.
Thus, SMS data collection provided frequent and timely accounts of health behaviors and
appeared to provide high-quality self-reported data.

Previous studies employing two-way SMS communication in Africa have had varying
response levels [10, 129, 131]. In a randomized controlled trial of weekly SMS questions to
Kenyan ART patients over one year, approximately 76% of questions were answered in time
[129]. That trial also reported high acceptance of SMS communication [129]. However, a study
using daily SMS to collect sexual behavior data among HIV-uninfected men who have sex with
men and female sex workers in Kenya had a median daily response rate of 33% [131]. In that
study, participants were given mobile phones, SIM cards, and airtime, though many of them
already owned phones and were familiar with SMS [131]. The high response rate found in the
present study could reflect a selection only of adherent responders, a shorter survey period, use
of own phone rather than study phone, a more stable telecom network, and/or a more

technologically-savvy or motivated population.
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Notably, participants more frequently reported unprotected sex in daily SMS surveys
compared to monthly clinic reports. The sense of privacy and anonymity provided by mobile
technology may have minimized social desirability bias, the tendency of respondents to report
more favorable behaviors [12]. This has been noted for other technology-based sexual self-
reported data collection, though not always consistently [135, 136]. Also, the reliability of data
on sex frequency diminishes with longer periods of recall or more frequent sexual behaviors
[12]. Daily SMS data collection thus may be both acceptable and collect more accurate data
regarding sexual behavior in this population than periodic and face-to-face surveys.

Sex was strongly correlated with adherence to PrEP: there was higher PrEP use with
daily sexual activity. In addition, participants who were not sexually active or having sex less
frequently in the study were significantly more likely to report missing doses of PrEP than those
who reported more frequent sex. Thus, PrEP adherence appeared to be greatest among
participants most at risk of HIV infection. Importantly, there was high agreement between SMS
responses to sexual behavior and PrEP adherence questions in the quality assurance
interviews.

Results from this SMS survey and quality assurance interviews indicated that it was
difficult for participants to accurately predict sexual activity, even within the context of daily
behavioral surveys. The sexual expectations question resulted in the highest proportion of
“choose not to respond” answers (16.9%). In addition, for those who answered the question in
the affirmative, there was relatively low agreement between participants’ expectation of sex and
reports of sexual activity and a positive predictive value below 60%. This population of HIV
serodiscordant couples, with moderate frequency of sex, were better at accurately predicting
when they would not have sex (negative predictive value = 79.7%) than when they would have
sex (positive predictive value = 57.4%). These data suggest that daily PrEP dosing may be
better at achieving optimal adherence than intermittent or peri-coital PrEP dosing regimens that

depend on the ability to anticipate sex.
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There were limitations and implementation challenges to this pilot study. The greatest
limitation is the small, selected population — participants were enrolled in a clinical trial, literate,
owned a mobile phone, and had a high response rate during the first week. Daily surveys may
have served as reminders for condom use and adherence. Conduct of the study among clinical
trial participants, who received monthly counseling on HIV risk reduction and PrEP adherence
and who were highly motivated, may limit the generalizability of study findings to a broader
research-naive population. However, it should be noted that despite frequent counseling and
high awareness of HIV prevention methods, nearly half of participants reported unprotected sex
during the two months of the study. Resources did not allow for a comparison of self-reported
PrEP adherence to biological measures of adherence and thus the accuracy of self-reported
behaviors is unknown and a possible limitation. The frequent reporting of less socially desirable
behaviors, such as missed PrEP doses (69.8% ever during the study period) and unprotected
sex (47.9% ever during the study period), is notable. Also, the use of an existing cohort of
clinical trial provided additional insight into PrEP use and sexual risk behavior among
participants taking a known active drug. Missing data in bivariate analysis may have not been
missing at random and may have introduced bias. However, the total proportion of missing and
“choose not respond” replies was low (2.1% for condom use, 4.3% for PrEP use) and should not
substantially affect the results. Finally, in future studies, systematic approaches to conducting
quality assurance interviews may be valuable.

The study also faced a few implementation challenges: 1-2 hours twice a week of staff
time for manual reimbursement for SMS responses, a few mobile phones reported lost by
participants, and a temporary, mid-study block on survey delivery by one of the major mobile
phone providers in Kenya. To our knowledge, the lost phones did not lead to any breach of
sensitive information or other harmful consequences. Automated reimbursement for SMS
responses and a locally hosted messaging system (versus a Kenyan phone card hosted in

Europe, as was used in this study) could eliminate these challenges and increase response
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rates. Inclusion of individuals who are illiterate or do not own mobile phones should be

considered when planning mobile health interventions.

Conclusion

This study of PrEP use and sexual behavior among HIV-uninfected Kenyan men and
women highlights the strengths and growing potential of daily SMS data collection. Reported
PrEP adherence rates were high and sexual risk behavior was greater than anticipated from
monthly interviewer-administered questionnaires. High response rates and participant retention
provides evidence that SMS can be used to collect health data in this setting. Two-way SMS
communication between research clinics or health facilities and patients may eliminate the need
for certain types of visits, promptly identify potential health problems, and ultimately save time

and money.
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Figure 3. Flow chart of participant enroliment, survey distribution and response rates

Partners PrEP Study: Thika, Kenya
496 HIV-uninfected members
of HIV serodiscordant couples

* 140 off study medication / exiting study
* 1 deceased
> 15 had already seroconverted to HIV
* 4 transferred to another site
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* reached
206 participants approached for SMS survey
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o 4 illiterate
o 28 no phone / shares phone
> o 42 did not know how to send SMS
o 5 no access to electrical outlet
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96 participants continued in study

'

96 participants * 60 days = 5,760 surveys planned
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5,412 surveys distributed

I > * 327 surveys not answered

v

5,085 surveys answered
(94.0% of surveys distributed)




Figure 3 legend.

Flow chart of participant enrollment, survey distribution and response rates. The target sample size for

this study was 100. Study staff approached Partners PrEP clinical trial participants for enrollment during

their monthly clinic visits. Some participants had already completed maximum follow-up for the
Partners PrEP Study clinical trial at the time this pilot evaluation was conducted. A total of 110
participants were enrolled in the study, of which 96 participants responded to =5 of 7 daily surveys
during the first week run-in. Of 5,760 surveys planned for 96 participants over 60 days, 5,412 surveys
were distributed, 32 surveys were cancelled after one participant exited due to pregnancy, and 316

surveys were not delivered due to a mid-study block by a local mobile phone provider.
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Table 5. Socio-demographic and behavioral characteristics of participants (N = 96)

N (%) or Median (IQR)

Male 72 (75.0%)
Age, years 33.3 (30.9 - 37.3)
Married 93 (96.9%)
Living with study partner 91 (94.8%)
Number of children with study partner 1(0-2)
Number of years in school 11 (8-12)
Earning any income 90 (93.8%)
Electricity available in the home 46 (48.9%)
Time spent in Partners PrEP Study, years 2.1(1.7-2.4)
HIV-infected study partner on antiretroviral therapy* 29 (30.2%)
Number of sex acts, prior month* 4 (2-8)
Any unprotected sex with study partner, prior month* 8 (8.3%)
Any sex with other partners, prior month* 7 (7.3%)
Any unprotected sex with any sexual partner, prior month* 13 (13.5%)

* Reported through interviewer-administered questionnaire at clinic visit prior to enroliment in text
message survey.
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Table 6. Text message survey questions, responses, and response rates among

answered surveys (N = 5,085)

Survey Questions & Responses

N (%)

Did you have sex yesterday?

Yes
No
Choose not to respond

Missing (question not answered)

1,686/5,085 (33.2%)
3,300/5,085 (64.9%)
92/5,085 (1.8%)
7/5,085 (0.1%)

Did you or your partner use a condom when you had sex?*

Yes
No
Choose not to respond

Missing (question not answered)

1,399/1,686 (83.0%)
251/1,686 (14.9%)
8/1,686 (0.5%)
28/1,686 (1.7%)

Do you think you will have sex tomorrow?

Yes
No
Choose not to respond

Missing (question not answered)

1,463/5,085 (28.8%)
2,678/5,085 (52.7%)
860/5,085 (16.9%)
84/5,085 (1.7%)

Did you remember to take your study pill yesterday?

Yes
No
Choose not to respond

Missing (question not answered)

4,651/5,085 (91.5%)
215/5,085 (4.2%)
71/5,085 (1.4%)
148/5,085 (2.9%)

* Survey question dependent on “yes” response to previous question.
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Table 7. Crude and adjusted odds ratios for reports of unprotected sex, for survey days
when sex was reported

Unprotected

Survey days sex
Correlates N (%)* N (%)* OR (95 % ClI) P AOR (95% Cl)** P
Gender
Male 1,254 (76.0) 205 (16.4) 1.49 (0.55, 4.01) 0.4
Female 396 (24.0) 46 (11.6) REF
Age (years)
<30 402 (24.4) 47 (11.7) REF
30-35 591 (35.8) 56 (9.5) 0.79 (0.23, 2.69) 0.7
35+ 657 (39.8) 148 (22.5) 2.20 (0.73, 6.61) 0.2
Lives with partner
Yes 1,580 (95.8) 216 (13.7) REF REF
No 70 (4.2) 35 (50.0) 6.31(1.24, 32.23) 0.03 3.88(1.10, 13.67) 0.04
Children together
Yes 966 (58.6) 167 (17.3) REF
No 684 (41.5) 84 (12.3) 0.67 (0.26, 1.75) 0.4
Education
5-8 years 725 (43.9) 53(7.3) REF REF
>8 years 925 (56.1) 198 (21.4) 3.45 (1.26, 9.46) 0.02 3.05 (1.16, 8.00) 0.02
Any monthly income
Yes 1,540 (93.3) 232 (15.1) 0.85 (0.16, 4.60) 0.9
No 110 (6.7) 19 (17.3) REF
Electricity at home
Yes 803 (48.7) 129 (16.1) REF
No 847 (51.3) 122 (14.4) 0.88 (0.35, 2.19) 0.8
Alcohol use (weekly)
None 1,234 (74.8) 143 (11.6) REF REF
Any 416 (25.2) 108 (26.0) 2.68(1.01, 7.10) 0.05 2.63(1.00, 6.90) 0.05
HIV-infected study
partner on ART
Yes 496 (30.1) 70 (14.1) 0.88 (0.30, 2.64) 0.8
No 1,154 (69.9) 181 (15.7) REF
PrEP use (same day)
Yes 1,540 (97.2) 227 (14.7) REF
No 45 (2.8) 10 (22.2) 1.65 (0.83, 3.28) 0.2

OR: odds ratio; Cl: confidence interval; AOR: adjusted odds ratio; P: p value; ART: antiretroviral therapy; PrEP: pre-

exposure prophylaxis.

* There were 1,650 surveys with “yes” or “no” responses for condom use; 8 “choose not to respond” responses
and 28 unanswered questions were treated as missing data.
** Multivariate model includes lives with study partner, education, and alcohol use.
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Table 8. Crude and adjusted odds ratios for reports of missing doses of PrEP

Survey days Missed PreEP
Correlates N (%)* N (%)* OR (95 % CI) P AOR (95% Cl)** P
Gender
Male 3,685 (75.7) 145 (3.9) REF REF
Female 1,181 (24.3) 70 (5.9) 1.54 (0.99, 2.40) 0.06 1.39(0.90, 2.14) 0.1
Age (years)
<30 1,025 (21.1) 51 (5.0) REF
30-35 1,842 (37.9) 79 (4.3) 0.86 (0.46, 1.60) 0.6
35+ 1,999 (41.1) 85 (4.3) 0.85 (0.49, 1.45) 0.5
Lives with partner
Yes 4,635 (95.3) 196 (4.2) REF REF
No 231 (4.8) 19 (8.2) 2.03 (1.03, 4.02) 0.04 2.09 (1.15, 3.78) 0.02
Children together
Yes 3,154 (64.8) 153 (4.9) REF
No 1,712 (35.2) 62 (3.6) 0.74 (0.40, 1.35) 0.3
Education
5-8 years 1,969 (40.5) 82 (4.2) REF
>8 years 2,897 (59.5) 133 (4.6) 1.11 (0.7, 1.73) 0.7
Any monthly income
Yes 4,572 (94.0) 194 (4.2) REF REF
No 294 (6.0) 21(7.1) 1.74 (0.93, 3.25) 0.09 1.52 (0.78, 2.95) 0.2
Electricity at home
Yes 2,362 (48.5) 98 (4.2) REF
No 2,504 (51.5) 117 (4.7) 1.13 (0.71, 1.80) 0.6
Alcohol use (weekly)
None 3,711 (76.3) 170 (4.6) REF
Any 1,155 (23.7) 45 (3.9) 0.84 (0.50, 1.43) 0.5
HIV-infected study
partner on ART
Yes 1,543 (31.7) 80 (5.2) 1.29 (0.82, 2.03) 0.3
No 3,323 (68.3) 135 (4.1) REF
Sex (same day)
Yes 1,598 (32.8) 46 (2.9) REF REF
No 3,182 (65.4) 168 (5.3) 1.88(1.34,2.64) <0.001 1.87(1.35,2.60) <0.001
Unprotected sex
Yes 237 (4.9) 10 (4.2) 0.95 (0.53, 1.72) 0.9
No 4,629 (95.1) 205 (4.4) REF

OR: odds ratio; Cl: confidence interval; AOR: adjusted odds ratio; P: p value; ART: antiretroviral therapy.

* There were 4,866 survey responses with “yes” or “no” responses for PrEP use; 71 “choose not to respond”

responses and 148 unanswered questions were treated as missing data.
** Multivariate model includes gender, lives with study partner, income, and sex.
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Chapter 3: Daily short message service surveys detect greater
HIV risk behavior than monthly clinic questionnaires in Kenya
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Abstract

Background: Accurate measurement of HIV risk behaviors is challenging. Technology-
based approaches offer novel opportunities to record behaviors in real-time, potentially
reducing biases related to recall and social desirability that are inherent in other methods
of self-report. We compared self-reported sexual and pill-taking behaviors collected over
daily short message service (SMS, i.e., text message) to concurrent monthly
questionnaires among HIV-uninfected Kenyan adults participating in a clinical trial of pre-
exposure prophylaxis (PrEP).

Methods: Eighty-five participants contributed 145 observation-months. SMS data were
collected daily through an automated survey; clinic-based questionnaires were
completed monthly. We assessed agreement between reporting of sexual activity, sex
unprotected by condoms, and missed PrEP doses.

Results: The proportion of observation-months with reports of any sex (93.8% vs.
85.5%), any unprotected sex (35.2% vs. 15.9%), or any missed PrEP doses (54.5% vs.
13.1%) were significantly greater by daily SMS data collection than monthly
questionnaires, respectively (all p<0.0001).

Conclusion: Daily SMS surveys delivered to personal mobile phones elicited
significantly greater reports of sex, unprotected sex, and missed PrEP doses compared
to monthly questionnaires, likely providing more accurate self-reported HIV risk behavior
through enhanced privacy and reduced recall period. SMS diaries offer a promising
method to assess sensitive or repetitive health behaviors (such as medication-taking) in

real-time.

Key words: HIV prevention, pre-exposure prophylaxis, sexual behavior, adherence,
survey methodology, reporting biases
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Background

The measurement of sexual behavior in populations at risk of HIV has been
critical to HIV epidemiology, targeting of HIV prevention responses, and monitoring
potential risk compensation from HIV prevention interventions. However, measures of
sexual behavior and repetitive prevention health behaviors often rely on self-report. Self-
reported health behaviors are prone to error from inaccurate recall of repeated or less
salient behaviors and social desirability, reporting, and telescoping biases, particularly
for stigmatizing behaviors. A number of approaches to improving collection of sensitive
behavioral data have been developed, including ecological momentary assessment
technologies such as physiological sensors, daily or weekly diaries to shorten recall
periods, and phone- or computer-assisted self-administered interviews (CASI) to remove
the effect of the interviewer [137, 138]. Approaches that offer both short recall and
privacy could have greater accuracy than approaches that rely on behaviors to be
summarized over a longer period and/or reported in face-to-face interviews [139].

The use of electronic data capture to measure daily health behaviors have been
described in a variety of settings: interactive voice response (IVR) and uni- and bi-
directional short message service (SMS, i.e. text message) to measure antiretroviral
therapy adherence [10], ecological momentary assessment of substance use over
automated mobile phone calls [140], call-in reporting of smoking behavior [141], and
hand held computers to record hemophilia home-therapy [133]. Electronic data capture
of sexual and other HIV risk behaviors has been conducted through SMS and online
surveys [11, 142, 143]. Coital diary data collected electronically can include automated
prompts to complete surveys and time-stamps for when data are entered [136, 144, 145].
Precision in timing of sexual behavior may be valuable for identifying periods of HIV risk

and correlating behaviors with use of HIV prevention interventions. There is a continued
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need for methodological research to develop and evaluate reliable, cost-effective
assessments of HIV risk behaviors [137, 139, 146].

We previously reported the results of a pilot evaluation of daily SMS surveys to
measure sexual behavior and pill taking in a study of pre-exposure prophylaxis (PrEP)
for HIV prevention among HIV uninfected members of HIV serodiscordant couples [147].
We found high response rates to daily SMS surveys, a positive correlation between
sexual activity and PrEP use, no association between unprotected sex and PrEP use,
and poor ability to predict sexual activity in the next day [147]. In the present analysis,
we compare data collected by daily SMS from that study to concurrently-collected data
measured by monthly counselor-administered questionnaires. We hypothesized that
daily SMS data collection would reduce recall and social desirability biases, yielding
greater reports of unprotected sex and missed PrEP doses than monthly, clinic-based

questionnaires.

Methods
Participants

We conducted a study of daily SMS to collect sexual behavior and PrEP
adherence data nested within the Partners PrEP Study, a randomized clinical trial of
daily oral PrEP among African HIV serodiscordant couples. The ancillary SMS study was
implemented at one peri-urban site in Kenya between December 2011 and April 2012,
after the clinical trial demonstrated efficacy of PrEP for preventing HIV and participants
had been offered active PrEP and continued follow-up [3]. The 96 participants included
in the SMS study were HIV-uninfected, taking PrEP, literate, owned a mobile phone that
they did not share, knew how send and receive SMS, had regular access to an electric
outlet, and responded to =5 of 7 daily surveys during the first week run-in of the SMS

study.
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Study design and procedures

As part of the Partners PrEP Study clinical trial, monthly clinic visits were
scheduled every 28 days (Figure 4). At these visits, nurse counselors administered
standardized questionnaires to assess sexual activity (in the past month, how many
times did you have sexual intercourse with your study partner? or someone other than
your study partner?), condom use (how many times was a condom used?), and PrEP
adherence (how many days did you take the study tablet?). The “past month” was
defined as the period since the last regularly scheduled clinic visit.

During the SMS study, participants received computer-automated SMS surveys
on their mobile phones at the same time every day for 60 consecutive days (Figure 4).
After successfully answering a personal password question, questions about sexual
activity (“did you have sex yesterday?”), condom use (if sex was reported then: “did you
or your partner use a condom when you had sex?”), and PrEP adherence (“did you
remember to take your study pill yesterday?”) were delivered sequentially. Participants
were trained and reminded in each SMS survey question to respond 1 for “yes,” 2 for
“no,” and 3 for “I choose not to respond.” In the SMS study, participants responded to
94.0% of daily surveys delivered to their mobile phones; non-response was most often
related to disruption in survey delivery [147].

SMS study participants who completed monthly clinic visits during their
participation in the 60-day SMS study were eligible for the present analysis which
compared self-reported sex and adherence behaviors from daily SMS surveys to
monthly clinic questionnaires. Monthly clinic visits were included in this comparison if 1)
they occurred 21-35 days since the previous monthly clinic visit and 2) 221 SMS surveys

were completed during the time period covered by the monthly clinic survey.
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Statistical analyses

Participant characteristics and self-reported behavior were analyzed using
descriptive statistics. To calculate the total behavior reported over one observation-
month through daily SMS surveys, we summed the daily responses occurring between
monthly clinic visits. Since the SMS question on sexual behavior asked only whether sex
had occurred but not the number of acts, we assumed one vaginal or anal sexual act for
each day that sex was reported. For daily SMS surveys that were not delivered or
completed, we imputed the participant’'s mean daily value for each SMS survey outcome
(sex, condom use, missed PrEP dose).

To assess agreement between daily SMS and monthly clinic-based self-reported
behavior during the same observation-month, percent agreement and McNemar’s Chi?
test statistic were calculated for binary outcomes (any sex, any unprotected sex, any
missed PrEP doses). Concordance correlation coefficients (scaled indexes that
measure the variation of a pair of values from the 45° line of perfect concordance [148])
were calculated for continuous outcomes (number of sex acts, number of unprotected
sex acts, number of missed PrEP doses). Generalized Linear Latent Mixed Models
(GLLAMM) were used to measure incidence rate ratios for continuous outcomes (using
Poisson distribution and logistic link function), specifying unique participant observation-
months as a random effect and survey method as a fixed effect [149]. Data were

analyzed using STATA version 11.0 (College Station, Texas, USA).

Results
Study participants and survey inclusion

Of 179 observation-months occurring during the SMS study, 145 were included
in this analysis; 34 months were excluded: 8 were shorter or longer than the defined time

range (21-35 days); 26 had <21 SMS surveys completed between clinic visits (Figure 5).
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The 145 observation-months were contributed by 85 participants: 64 contributed two
observation-months and 17 contributed one observation-month. The median time period
between clinic visits was 28 days (interquartile range [IQR]=28-28, range=23-34).

The maijority of participants were male, married, and earning some income
(Table 9). Over half lacked running water in their homes. They had a median age of 33
years and had been enrolled in the Partners PrEP Study for a median of 2.2 years. At
SMS study enrollment, 30.6% of participants’ HIV-infected partners had initiated
antiretroviral therapy and 8.2% reported sex with someone other than their study partner
in the previous month.

Participants completed a median of 27 daily SMS surveys (IQR=24-28,
range=21-33) in each observation month. Survey responses were imputed for 275
missing daily SMS surveys (6.7% of 4,089 days covered during the 145 observation-

months).

Sexual activity

The proportion of observation-months with any sex reported was higher when
assessed by daily SMS data collection than by the monthly questionnaire (93.8% vs.
85.5%, p=0.004; Figure 6 and Table 10). There was 89.0% agreement between
reporting any sex on the SMS survey and monthly questionnaire. For 14 observation-
months (9.7% of 145), sex was reported by SMS survey but no sex was declared in the
monthly questionnaires. Sex was reported on monthly clinic questionnaires but not on
SMS surveys for just two observation-months (1.4% of 145).

The frequency of sex was greater by SMS than by monthly clinic-based
questionnaire: participants reported a median of 9 sex acts per month over daily SMS
surveys and a median of 5 sex acts through monthly interviewer-administered

questionnaire (Table 10). A concordance correlation coefficient of 0.5 indicated poor
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absolute agreement between the number of sex acts reported over the two survey
methods. Figure 7a shows the majority of observations above the (dotted) line of perfect
concordance, illustrating more reports of sex acts in daily SMS surveys compared to
monthly questionnaires. Among the 145 observation-months, 25 (17.2%) had the same
number of sex acts on both survey methods, 93 (64.1%) had greater reporting of sex in
daily SMS surveys, while 27 (18.6%) had a greater report of sex on the monthly
questionnaire. Overall, participants reported a median of 2 more sex acts per month on
the daily SMS survey than the monthly questionnaire (IQR=0-5, range=-9-24); this
resulted in a 1.5 fold increase (95% confidence interval [CI]: 1.3-1.7, p<0.001) in the
frequency of days with sex reported in the past month for SMS surveys compared to

monthly questionnaires.

Condom use

There was only 71.0% agreement between participants’ reports of any sex
without a condom reported on daily SMS surveys and monthly questionnaires, and poor
absolute agreement between total number of unprotected sex acts reported through
daily SMS surveys and monthly questionnaires (Concordance Correlation Coefficient
[CCC]=0.6). In daily SMS data, 35.2% of observation-months included reports of
unprotected sex — twice as many as by monthly questionnaires (p<0.0001, Table 10).
On nearly a quarter of observation-months (35/145, 24.1%), SMS surveys included
reports of sex without a condom when no unprotected sex was recorded on the monthly
questionnaire.

The median number of unprotected sex acts in a month reported in both daily
SMS surveys and monthly questionnaires was zero. Among 145 observation-months in
the comparison analysis, 88 (60.7%) indicated the same number of unprotected sex acts

reported in the past month on both survey methods. Participants reported a greater
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number of unprotected sex acts through the daily SMS surveys for 41 observation-
months (28.3%) and through monthly questionnaire for 16 observation-months (11.0%).
Comparing SMS to monthly questionnaires, there was a slight but non-statistically
significant increase in days with unprotected sex reported in the past month (Incidence
Rate Ratio [IRR]=1.2, 95% CI:0.8-1.8, p=0.4).

Figure 7b shows a substantial number of observations with >1 unprotected sex
acts reported through daily SMS and 0 unprotected sex reported on monthly
questionnaires. One observation appeared to be an outlier (0 unprotected sex on daily
SMS, 20 unprotected sex acts on monthly questionnaire), but its exclusion did not
substantially change the line of reduced major axis or concordance correlation

coefficient.

PrEP adherence

Daily SMS surveys included a significantly greater proportion of observation-
months with reports of any missed PrEP dose compared to monthly questionnaires
(54.5% vs. 13.1%, p<0.0001). However, the total number of missed PrEP doses was
generally small by both survey methods. Participants reported a median of 1 missed
PrEP dose per month over daily SMS surveys and 0 missed PrEP doses at the clinic
visit. Among 145 observation-months, 59 (40.7%) had the same number of missed PrEP
doses reported in the past month on both survey methods, 76 (52.4%) reported more
missed PrEP doses through the daily SMS surveys, and 10 (6.9%) reported more
missed PrEP doses on the monthly questionnaire. Any missed PrEP was recorded on
daily SMS surveys but not monthly questionnaires for 68 (46.9%) observation-months.

The mean number of missed PrEP doses reported was 0.2 for monthly
questionnaires and 1.2 for daily SMS surveys. Figure 7c illustrates greater reporting of

missed PrEP doses over daily SMS compared to monthly questionnaires. The incidence
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rate of days with missed PrEP reported in the past month was 5 times greater for SMS

surveys compared to monthly questionnaires (IRR=5.1, 95% CI|:=3.0-8.5, p<0.001).

Discussion

This study compared two modalities for measuring self-reported sexual activity
and PrEP pill-taking behaviors among Kenyan HIV-uninfected adults in HIV
serodiscordant relationships: daily self-administered SMS and monthly staff-
administered paper surveys. We found greater reporting of sex, unprotected sex, and
missed PrEP doses through daily SMS surveys compared to monthly interviewer-
administered questionnaires. According to both survey methods, most observation-
months included sexual activity, over half of the observation-months had no unprotected
sex reported, and the majority contained reports of perfect PrEP adherence or only a
small number of missed PrEP doses in the previous month. However, close to a quarter
of observation-months had reports of at least one unprotected sex act in the SMS survey
data and no unprotected sex in monthly interviews. SMS surveys are a viable data
collection option for this population and may reveal more frequent HIV risk behavior than
alternative survey methods.

Higher cumulative monthly reports of sex, missed PrEP doses, and unprotected
sex on SMS surveys compared to monthly clinic surveys most likely reflects under-
reporting on the monthly interviewer-administered questionnaires. Social desirability
bias, recall bias, and/or question format may explain the tendency of participants to
under-report these sensitive behaviors in a face-to-face interview at monthly clinic visits.
Previous studies have assessed agreement between more frequent diaries and
retrospective questionnaires and found similar results. Sex workers in Cameroon
reported a mean of 1.5 more sex partners per week over coital diaries than on

retrospective monthly surveys [150]. A randomized trial of weekly, prospective sexual
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behavior diaries (recorded online, via SMS, or paper) among young adults in Australia
demonstrated high correlation between sex acts and condom use reported through the
three diaries and 3 month end point retrospective survey, yet slightly lower reporting of
any sex and new partners over the 3 month retrospective questionnaire [142]. Similarly,
a comparison of web-based diaries (every 2 weeks, once a week, or twice a week) to a
retrospective 3 month web-based survey among a cohort of young men who have sex
with men (MSM) in the U.S. found overall high concordance of reporting, worse
agreement with more frequent behaviors (i.e., anal sex), and slightly higher reports of
sexual behavior (i.e. number new partners, anal sex, unprotected anal sex) over diaries
[143]. Overall, SMS and web-based diaries with real-time data collection tend to capture
greater reporting of sensitive health behaviors and, thus may be more accurate than
retrospective interviews. They may be most useful technologies to measure counts,
timing, sequence, and within-person variation [143]; check regularly collected survey
data; assess patterns in misreporting of data; and closely examine the context of HIV
risk behavior [151].

SMS surveys may be more effective than paper diaries at capturing HIV risk
behaviors in real-time, more accurate in their recording of more sensitive behaviors
(unprotected sex, non-adherence) and actual counts of more frequent behaviors (sex
acts), and better suited for scientific questions concerning a temporal relationship
between multiple, co-occurring behaviors. Health data collected through mobile devices
can allow real-time remote monitoring of behavior[133] and intervention to prevent
medical problems between clinic visits [10]. SMS has the advantages of high mobility,
convenience, time stamps, and increasing ubiquity as an inexpensive, instantaneous
mode of communication, and possibly reduced marginal cost [152, 153]. Similar to
diaries, daily SMS surveys may be ideal for short periods of frequent data collection

when the order and exact occurrence of behaviors is important, allowing for complex
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analyses to examine patterns and whether one type of behavior predicts another
behavior. Through daily SMS surveys, we discovered a significant correlation between
days that sex was reported and daily PrEP adherence, yet no correlation between
unprotected sex and PrEP adherence [147]. The advantages of SMS data collection for
accuracy are clear, but must be balanced by the initial technology set-up cost,
requirement for literacy, as well as participant burden and potential burnout over longer
periods of time (beyond the 2 months in this study).

This study had limitations. Our population was relatively small and, as
participants in a clinical trial, may not be generalizable. The survey question format
varied somewhat between the two instruments, with the daily SMS surveys assessing
whether sex occurred on the previous day, whereas monthly interviews recorded the
total number of sex acts. We conservatively assumed only one sex act per day that sex
was reported through the daily SMS survey, thus our measure of the frequency of sex
and unprotected sex may be underestimated through this method. Both methods relied
on self-reported data and we did not have a biological measure for comparison or
validation of sexual activity, such as Y chromosome PCR or prostate specific antigen

testing from vaginal samples.

Conclusion

Daily SMS surveys of sexual activity and PrEP adherence elicited high response
rates and significantly greater reports of sex, unprotected sex, and missed PrEP doses
compared to monthly interviewer-administered questionnaires. Daily SMS surveys
delivered to personal mobile phones may provide more accurate self-reported HIV risk
behavior through enhanced privacy and reduced recall period. As with any new
technology, good exposure measurement and survey design remains important [154].

Mobile phone SMS diaries offer a promising method to assess sensitive health
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behaviors over short periods of time, particularly in settings where text messaging is

ubiquitous and more frequent and timely reporting of behavior is desirable.
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Figure 4. Description of daily SMS survey and monthly clinic questionnaire
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Figure 5. SMS study participants included in comparison analysis
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Figure 5 legend.

Flow chart of participant enroliment and inclusion in analysis to compare
daily text message surveys to monthly interviewer-administered questionnaires.
96 HIV-uninfected participants enrolled in a 60-day SMS study. Of 179 monthly clinic
visits occurring during the SMS study, 34 were excluded. Overall, 85 eligible participants

contributed 145 person-months to the present analysis.
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Figure 6. Observation-months with any sex, any unprotected sex, and any missed
PrEP, by survey method (N = 145)
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Figure 6 legend.

Proportion of observation-months with any sex, any unprotected sex, and any
missed PrEP by survey method. The frequencies of reporting any sex, any
unprotected sex, and any missed PrEP in the past month, were significantly greater over
daily SMS surveys than on the monthly clinic questionnaire, according to McNemar’s

Chi? test at p<0.01.
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Figure 7. Plots comparing sex, unprotected sex, and missed PrEP doses by

survey method
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Figure 7 legend.

Plots comparing sex, unprotected sex, and missed PrEP doses by survey method.
Each plot includes total monthly counts for each behavior reported through monthly
questionnaire on the x-axis and daily SMS survey on the y-axis. Circles represent
observation-months. The dotted line of perfect concordance is the 45° line whereby each
observation-month has equal values reported by monthly questionnaire and daily SMS
survey. The solid line shows the reduced major axis or standard deviation line, which
passes through the intersection of the means, with slope the ratio of the standard
deviations, taking the sign of Pearson’s correlation coefficient. The concordance
correlation coefficient (CCC) measures the agreement of the two different survey
methods by determining how far the observed data deviate from the line of perfect
concordance.

In figure 7a, the majority of observations lie above the line of perfect
concordance, illustrating an overall trend for participants to report more sex acts via daily
SMS surveys than on monthly questionnaires (CCC=0.5). In figure 7b, while the data
scatter around the line of perfect concordance, a substantial number of observations
have >1 unprotected sex acts reported through daily SMS but no unprotected sex
reported on monthly surveys (CCC=0.6). In figure 7c, most observations fall above the
line of perfect concordance, representing more missed PrEP doses reported in daily

SMS compared to monthly questionnaires (CCC=0.1).
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Table 9. Socio-demographic and behavioral characteristics of participants (N = 85)

N (%) or Median (IQR)

Male

Age, years

Married

More than one wife*

Living with study partner

Number of children with study partner
Number of years in school

Earning any income

Running water in the home

Time spent in Partners PrEP Study, years
Weekly alcohol use reported at Partners PrEP Study
enrollment

HIV-infected study partner on antiretroviral therapy**

Reported sex with someone other than study partner, past

month**

65 (76.5%)
33 (31-37)
82 (96.5%)
7 (8.2%)
81 (95.3%)
1(0-2)
11 (8-12)
80 (94.1%)
39 (44.9%)
2.2 (
21 (

(
(

1.7-2.4)
24.7%)

26 (30.6%)
7 (8.2%)

IQR: interquartile range, PrEP: pre-exposure prophylaxis.
* Among 65 men.

** Reported through interviewer-administered questionnaire at clinic visit prior to enroliment in text

message survey.
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Table 10. Comparison of reported sexual behavior and PrEP use between daily
SMS surveys and monthly interviewer-administered questionnaires (N = 113)

Daily SMS Monthly Under- Percent Incid Rat
survey questionnaire reporting on agreement or nel ;nc_e ate
N(%) or Median monthly concordance 959 ag:o pt
N(%) or (Range) questionnaire correlation (95% Cl),
Median N(%) or coefficient
(Range) Median
(Range)
SEX
Any sex reported, 136 (93.8%) 124 (85.5%) 14 (9.7%) 89.0%
past month
Number of sex 9 (0-32) 5 (0-22) 93 (64.1%) 0.5 1.5(1.3-1.7),
acts, past month p<0.001
UNPROTECTED
SEX
Any unprotected 51 (35.2%) 23 (15.9%) 35 (24.1%) 71.0%
sex reported, past
month
Number of 0 (0-14) 0 (0-21) 41 (28.3%) 0.6 1.2 (0.8-1.8),
unprotected sex p=0.4
acts, past month
MISSED PREP
DOSE
Any missed PrEP 79 (54.5%) 19 (13.1%) 68 (46.9%) 47.6%
doses reported,
past month
Number of missed 1 (0-7) 0 (0-5) 76 (54.2%) 0.1 5.1 (3.0-8.5),
PrEP doses, past p<0.001

month

PrEP: pre-exposure prophylaxis, SMS: short message service (i.e., text message), Cl: confidence

interval.

* Generalized Linear Latent Mixed Models were used to estimate incident rate ratios for

continuous outcomes, specifying unique observation-months as a random effect and survey
method as a fixed effect.
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Abstract

Objectives: Early initiation of antiretroviral therapy (ART) —i.e., at higher CD4 counts
(>350 cells/uL) — is a potent HIV prevention strategy. The World Health Organization
recommends ART initiation by all HIV-infected individuals in HIV serodiscordant
relationships to prevent HIV transmission, yet the acceptability of early ART among
couples has not been well studied.

Design: Qualitative study exploring HIV serodiscordant couples’ attitudes towards early
initiation of ART.

Methods: We conducted 8 focus group discussions and 20 in-depth interviews with
members of heterosexual HIV serodiscordant couples in Kenya. Investigators iteratively
applied inductive and deductive codes, developed matrices to identify patterns in codes,
and reached consensus on key attitudes (motivations and barriers) related to early ART
and one central, emerging theme.

Results: Most participants expressed interest in early initiation of ART, with maintaining
health and preventing HIV transmission as key benefits. However, many identified
personal concerns and potential barriers to wider community acceptance, including side
effects, adherence to life-long treatment, and stigma. The meaning of ART emerged as a
fundamental consideration, with initiating therapy perceived as emblematic of the final
stage of AIDS, when one was “nearing the grave.” One particular challenge was what
early ART might signify for someone who looks and feels healthy.

Conclusions: HIV serodiscordant couples recognized the potential benefits of early
ART, but ART was frequently viewed as signifying AIDS and approaching mortality.
Potential implementation of early ART presents challenges and an opportunity to re-
orientate individuals towards a new image of ART as health-preserving for patients and

partners.
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Background

Initiation of antiretroviral therapy (ART) by HIV-infected persons —i.e., at higher
CD4 counts (>350 cells/uL) — is a potent HIV prevention strategy [2, 155]. The World
Health Organization (WHO) recommends ART initiation irrespective of CD4 count for
HIV-infected members of HIV serodiscordant couples [4]. Studies from a variety of
settings have reported that some HIV-infected individuals are not willing to initiate ART
[16, 156-158], but few studies have directly explored early ART initiation. Among 181
HIV-infected Kenyan individuals with CD4 counts >350 cells/uL and known HIV-
uninfected partners, approximately 40% reported reluctance to consider early ART,
citing side effects, stigma, pill burden, and ART resistance [20]. In the control arm of
HPTN 052, nearly 20% of HIV-infected participants declined ART when offered after the
trial demonstrated HIV protection — many stating that they were not ready to begin ART
or believed their CD4 was too high [159]. Recent studies have suggested that higher
CD4 counts are associated with delayed ART initiation or refusal [15, 17, 160].

Socially-constructed perceptions of HIV are important to understand refusal,
uptake, and adherence to HIV treatment and prevention. In high-income settings, the
social definition of HIV has been shifted from a universally fatal disease to a chronic,
manageable illness since the advent of highly effective ART [161, 162]. The
reconceptualization of HIV as a treatable disease has a profound social and
psychological impact: restored hope, a return to normalcy, and potentially reduced
stigma [162, 163], but also the burden of managing an ongoing, unpredictable illness
and adhering to treatment [161, 162, 164]. It is hypothesized that the transition of HIV to
a chronic illness will reduce stigma, an important barrier to engagement in HIV services,
as HIV-infected individuals on ART can remain healthy and maintain a ‘normal’ identify

and life, concealing their HIV status and avoiding potential negative reactions from
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others. Less has been described about reconceptualization of HIV as a chronic,
treatable illness in Africa, where ART availability is more recent and ART is generally
initiated at low CD4 counts. Particularly unknown is the conceptualization of earlier
initiation of ART. This qualitative study explored HIV serodiscordant couples’ attitudes

towards the early initiation of ART.

Methods

Between February and April 2012, 8 focus group discussions (FGD) and 20 in-
depth interviews (IDI) were conducted with members of HIV serodiscordant couples in
Thika, Kenya. Couples were participants in the Partners PrEP Study, a randomized trial
of pre-exposure prophylaxis (PrEP) for HIV prevention [117]. Thika is a peri-urban and
farming community approximately 25 miles from Nairobi. Participants were engaged in
HIV prevention and care through the study clinic, including couples counseling, condom
distribution, and HIV primary care. HIV-infected participants received WHO staging
every 3 months, CD4 counts every 6 months, co-trimoxazole (Septrin) prophylaxis,
multivitamins, and referral to ART care centers when eligible by Kenyan guidelines (i.e.,
ART initiation at CD4 counts <350 cells/uL or at 2350 cells/puL with WHO stage Il or IV).

HIV serodiscordant couples in which the HIV-infected partner had not initiated
ART were eligible for this qualitative study. A Kenyan female ethnographer not otherwise
involved in study clinic activities (SV) invited eligible individuals to participate in the
study. Two FGDs of 5-8 participants each were conducted according to gender and HIV
status: HIV-uninfected women, HIV-infected women, HIV-uninfected men, and HIV-
infected men, for a total of eight focus groups. In addition, ten couples were interviewed
individually, 5 in which the woman was HIV-infected and 5 in which the man was HIV-
infected. FGDs and IDIs were semi-structured, based on a standardized guide, and

conducted in Kiswahili or English. After first exploring general attitudes towards ART, the
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facilitator described the HPTN 052 study results, including the magnitude of prevention
benefit and concurrent clinical benefit, and asked about attitudes towards starting ART
early. Three HIV-infected women were discovered to have recently initiated ART after

commencing the focus group; their data were included.

SV translated and transcribed all audio recordings into English. KC, KN, and SV
read all transcripts and agreed on a codebook. Investigators followed an iterative
process of reading transcripts, applying inductive and deductive codes, and comparing
and revising codes in ATLAS.ti (version 7.0, Berlin, Germany). Consensus was reached
on key attitudes (motivations and barriers) related to early ART and one central,
emerging theme. Matrices were used to identify patterns in attitudes across FGDs and
IDIs as well as by gender and HIV status. Results were validated through the use of
multiple independent coders, triangulation of emerging codes, themes, and patterns
across interviews and focus groups, and the search for negative cases [165, 166].

The University of Washington Human Subjects Review Committee and the
Kenyatta National Hospital Ethics Review Committee approved the study protocol. All

participants provided written informed consent.

Results

A purposeful sample of 68 volunteers (32 men, 36 women) participated (Table
11). All participants were aware of ART and some recalled drastic improvements when
ART was introduced into their communities: “the death rates reduced and people were
uplifted” (HIV+ man, FGD). The research was initiated with an intention of describing
motivations for and barriers related to early ART. In addition, one important theme

emerged in review of the data: the meaning of ART initiation.

Motivations for early ART initiation
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Most participants expressed interest in the concept of early initiation of ART and
described maintaining health and HIV prevention as important motivators. Some HIV-
infected individuals were eager to start immediately; almost all HIV-uninfected men and
women were in favor of their partners starting ART early. Many participants reasoned
that initiating ART while healthy would allow one to keep the body strong, preserve
immunity, and control the virus.

You should start ARVs [antiretrovirals] immediately so that your CD4 can be
maintained there. Because this issue of waiting until the CD4 goes down, the
body loses its strength. —HIV+ man, FGD

| usually see those who start when they have 150 [CD4], they come when they
are very weak. So now | feel when your CD4 is high the body will have strength.
—HIV+ woman, IDI
Some believed that starting ART when the body was weak might exacerbate one’s
iliness, even leading to death. Several participants noted that, once infected with HIV,
the virus was “still in the body” and early ART could “prevent the virus [from] multiplying.”
In addition, many participants stated that early initiation of ART would help avoid
negative HIV-related health consequences: opportunistic infections and stigma from

appearing ill and thus being “known.”

| have never been sick, if | start now there is no way that people will ever come to
know the way | am...it is good to start early. —-HIV+ woman, FGD

When you go somewhere, when you pass they laugh ... and you know it is about
you. When someone has HIV [he] is usually recognized if he is not using those
drugs... when someone is using the drugs they can’t know very fast. —-HIV-man,
IDI

Finally, the ultimate benefit of good health was the ability to “live and work normally,”
including taking care of children. Although all were told of the prevention benefits of ART
during previous routine counseling in the trial and at the time of the interview, only a
small number emphasized that early ART would be beneficial for preventing HIV

transmission to partners.
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Barriers to early ART initiation

Most participants also identified personal concerns and potential barriers to wider
community acceptance of early ART, including side effects, life-long adherence, and
stigma. ART side effects posed a significant concern in two ways—physical discomfort
and inadvertent disclosure of HIV status to others.

Let’s say | have started using [ART] and | have never had rashes or pimples,
then I have that effect, now that way one can know how our status is. —HIV+
woman, FGD

Sometimes your body doesn’t adjust to the ARVs... it is better you don’t take the
ARVs...There is [a] side effect like itching, maybe your body had not become
weak to use those drugs...the main fear is of that person’s skin changing, you
see your skin changes until you are not able to recognize yourself...—HIV+
woman, DI

In interviews and all FGDs, except among HIV-uninfected men, life-long
adherence to ART was raised as a concern, particularly for HIV-infected individuals
initiating at higher CD4 counts.

Starting ARVs early when your CD4 is still high is something that is very hard,
because when you start that way the ARVs you know that you have already
signed a contract forever, there is no day you are going to stop. —HIV+ man, FGD

| could say monotony, because [he] will take them for a very, very long time that
is life time, so when he starts early when the CD4 is high, | think it will be too
early...and maybe he gets bored along the way which is not good in terms of his
health. —HIV- woman, IDI
Likewise, some participants remarked on the potential difficulty of ART adherence if one
had initiated when healthy, without ever experiencing HIV-related problems. For these

reasons, some HIV-infected men in FGDs and women in IDls declared they preferred

taking co-trimoxazole to stay healthy.
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HIV-related perceived stigma emerged as a central challenge to initiating ART
early. Participants discussed how fear and shame—of being seen carrying ART, taking
drugs, or accessing HIV services—were major barriers to ART initiation.

People talk a lot of things until you even feel ashamed. It can prevent you from
taking the drugs... They say she was doing this, she was moving out with other
people’s husbands. —HIV+ woman, IDI

Many participants believed public disclosure of HIV would lead to gossip, judgment,
isolation, and discrimination — threatening their social and work identities, as well as
those of their family. While a few viewed stigma as a barrier to early ART, many
described strategies to avoid stigma: keeping their ART use secret and traveling to

clinics farther from their home where they would not be recognized.

The meaning of ART initiation and “nearing the grave”

A recurring theme that was discussed in FGDs and IDls, across HIV status and
gender, was a reluctance to start ART early due to its meaning as the final stage before
dying. Participants highlighted a widespread community belief that the initiation of ART
signals the last stage of disease — “the last lap” or when “your life has come to an end.”

Respondent #4: Now if you start and you haven’t reached 350, you will feel like
you have reached another stage.

Respondent #3: You know the mentality that is there when you take the ARVS, it
means you are at the lowest stage and that is why people fear ARVS.

Respondent #6: Like me, if | am given the ARVs I will think | am nearing the
grave.
—HIV+ women, FGD

ART initiation was strongly associated with images of graves or very ill individuals on
their deathbed, a reminder of HIV as a highly stigmatized terminal iliness. An HIV-
infected man described how this visual imagery originated from HIV treatment

campaigns and the profound, positive health benefits from ART as well as the
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internalized connotation of ART initiation as indicative of the “last stage” when someone
is extremely sick:

The way in which our minds have been fed since we started these drugs
[Septrin], we were told ARVs is the last stage and we see billboards drawn
showing someone who was wasted and when they start taking the ARVs their
bodies become good. —HIV+ man, FGD

In contrast, co-trimoxazole was considered a medication for an earlier, less
serious stage of HIV. One HIV-infected woman described how people did not think of
themselves as HIV-infected until they started ART:

You know when you take Septrin and multivitamin, you don’t count yourself

among the people who have HIV but those ones [ART], aaih, you feel like you

are inside it. -HIV+ woman, FGD
A shift in HIV care from daily co-trimoxazole prophylaxis to ART represented a profound

change in identity — how one perceived their own illness and reactions from others.

When you take this Septrin you consider yourself to be in another stage, you
have not reached the final stage of the ARVs and we know when you start ARVS,
it is a lifetime engagement... Now if these stages are brought forward and then |
start taking them here, you see this person will know now | am in the last stage.
So even the benefits... which is very good, but then we will have the negative
effect, the psychological effect. That | am now heading to the grave. —HIV+ man,
FGD

Furthermore, HIV-infected participants expressed concerns in how their partners would
react when they heard that they were now at the stage of ART, a powerful reminder that
they were “sick.”
He could react in a different way from what | know, he is a good person, maybe
when he sees me take Septrin he sees it is normal because other people are
taking them, but if | start things like those [ART] maybe he will feel it is true this
person is sick. —HIV+ woman, DI
This participant acknowledged her partner’s acceptance of co-trimoxazole since it was

“‘normal” medication used by people without HIV, yet she was worried that her partner

would react differently to her, and, in a sense, her HIV status if she started ART. In
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FGDs, HIV-infected women raised concerns about their partners’ reactions to early ART
and the emotional burden their ART initiation would bring.

He feels like you are almost going [to die]. —-HIV+ woman, FGD

Sometimes he goes with you to the clinic, he has heard ...when your CD4 goes

below 350 you will start ARVs. When you start he will feel, ‘Right now, let me

plan myself because | can see she is going [to die]’...he knows ARVs are taken

when people are too sick.

—HIV+ woman, FGD
Finally, some participants felt that the negative connotation of ART as the “final stage”
could be amended with revised counseling messages:

We could change people’s thinking, they should be told it is not that they are in

the last stage, but we are trying to protect your body...it needs counseling and

counseling should start early. —-HIV+ man, FGD
Discussion

This qualitative study improves understanding of attitudes towards initiation of
ART at higher CD4 counts and highlights important incentives, concerns, and potential
barriers to acceptance. Among Kenyan HIV serodiscordant couples who were well-
informed about HIV prevention, many expressed interest in early initiation of ART, with a
focus on health benefits but considerable attention to possible side effects, inadvertent
HIV disclosure, and stigma. A novel, important barrier to early ART was the significance
of ART initiation as the last stage of disease, for use when one is close to dying. There is
an opportunity to modify messages regarding ART initiation in order to appropriately
emphasize the personal benefits of earlier initiation, acknowledge concerns, and
ultimately change community perceptions about the meaning of ART.

HIV-infected participants commonly articulated willingness to initiate ART at a
CD4>350 cells/uL for the sake of maintaining good health, avoiding opportunistic

infections, and protecting children and HIV-uninfected partners, although many

expressed reservations and a small number conveyed resistance to early ART. There
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were not substantial gender differences in attitudes towards ART, compared to previous
literature that suggests men are more likely to delay ART initiation [17], which may
reflect the motivated population of clinical trial participants. The near universal support of
HIV-uninfected partners suggests a potentially important role of partner involvement in
couples’ decisions to initiate treatment.

Consistent with previous literature, ART side effects, stigma, and adherence
emerged as primary concerns for early ART [16, 20, 72, 167]. A fear of unintended
disclosure, from visible side effects or being seen accessing HIV services, underscored
how perceived stigma in the community motivates HIV-infected individuals to hide their
HIV status, ultimately influencing HIV care behaviors [168-173]. Notably, concerns about
visible side effects were voiced both related to not initiating ART (signs of disease
progression) and to initiating ART (as a side effect). Early ART was more acceptable
when it enabled HIV-infected individuals to conceal their HIV status and minimize stigma
and discrimination. Importantly, participants were concerned that life-long adherence to
ART would be more challenging when initiated early.

The meaning of ART initiation as the last stage before the end of life emerged as
a barrier unique to early ART. All HIV-infected participants were engaged in pre-ART
care and they and their partners viewed taking co-trimoxazole, a prophylactic medicine
with non-HIV indications, as helpful and positive. Thus, while daily pill use was
acceptable, ART initiation itself was a “psychological” challenge because it symbolized
proximity to the end of health, normalcy, and life. Initiation of ART marked a transition
from living a normal life to being sick and potentially stigmatized. This perception of ART
as the final stage may be an unintended consequence of HIV guidance to promote
“positive living” to encourage HIV-infected individuals to adopt healthy behaviors to
prevent disease progression and thus delay ART initiation. Among HIV-infected adults in

Uganda, internalized stigma declined after ART initiation but did not disappear [174].
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HIV-infected individuals have been stigmatized in the absence of visible symptoms [161]
and efforts to lead a ‘normal’ life are dependent on reliable access to ART, social
support, and financial stability [164].

HIV/AIDS has long been described by metaphors of death. Before ART, HIV was
defined as a fatal acute illness and diagnosis was seen as a “death sentence” [161].
ART has saved lives and offers a return to health, hope, and normalcy [168, 175],
described by some as “coming back from the dead”[164]. ART could potentially
counteract HIV-related stigma through lengthening life expectancy and drastically
improving the appearance of HIV-infected individuals—by making HIV a “manageable
chronic condition rather than a terminal illness” [162, 168]. Alternatively, the image of
visibly ill, near-death individuals starting ART and the nature of ART as life-long
treatment as opposed to a cure may impede this transition. In a qualitative study in rural
Tanzania, ART was known as “life prolonging drugs” and recognized for a return to
health, yet AIDS was still referred to as “six by six,” the dimensions of a grave, because
there was no cure [176]. Similarly, study participants viewed ART as a way to remain
physically healthy and conceal one’s HIV status, yet also a reminder that they or their
partners were in fact infected with a life-threatening iliness. They appreciated the hope
and normalcy that ART provides, but they have not completely overcome the perception
of HIV as a death sentence.

There are limitations to this study. Questions about early ART were hypothetical
since Kenyan guidelines did not include ART for asymptomatic persons with higher CD4
counts. Participants enrolled in a clinical trial of PrEP that included ongoing HIV risk
reduction counseling may have been more likely to support early ART for prevention and
limit generalizability. This is balanced by the strength of using a sample of HIV
serodiscordant couples who were well-informed about HIV prevention, mutually

disclosed, and engaged in pre-ART care.
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Conclusion

In this qualitative study among Kenyan HIV serodiscordant couples, most had
positive attitudes and interest in early ART. However, many participants’ description of
ART as the final stage before death, regardless of the reason for initiation, revealed a
profound view of HIV and ART in this Kenyan community. The implementation of early
ART for HIV prevention presents an opportunity to re-orientate conversations to the
benefits of early ART, emphasizing the role of ART in maintaining health and HIV
prevention, capitalizing on positive attitudes of partners regarding earlier ART, and

portraying a new image of individuals on ART.

88



Acknowledgements
We thank the study participants and Partners PrEP Study staff in Thika, Kenya for all

their time and efforts.

Author contributions

KC wrote the manuscript. JMB was the principal investigator of this study and oversaw
manuscript preparation. SV conducted all interviews and focus group discussions. KC,
KN, SV, and BSD analyzed the data. All authors reviewed and provided comments on

the study protocol, results, and final manuscript.

Conflicts of interest

None declared.

89



Table 11

. Participant characteristics

HIV-infected HIV-uninfected HIV-infected HIV-uninfected
women men men women
(n=18) (n=17) (n=15) (n=18)
n (%) or median (range)

Age 29.5 (20-38) 36 (22-63) 42 (31-60) 40 (24-50)
Married 18 (100%) 17 (100%) 15 (100%) 18 (100%)
Children 2 (1-5) 2 (1-7) 3 (0-5) 3 (1-5)
CD4 count* 637.5 (394-1102) -- 477 (261-1164) --

* CD4 count from most recent measurement taken at study clinic visit prior to invitation
to participate in the qualitative study.
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Discussion

This dissertation describes the epidemiology of African HIV serodiscordant couples and
effective HIV prevention strategies, evaluates an innovative mobile technology method
for collecting self-reported HIV risk behavior in this key population, and explores couples’
behavior, use, and attitudes related to new strategies for ART for HIV prevention. HIV
serodiscordant couples are an important priority population for HIV prevention in Africa.
We drew from the experiences of HIV serodiscordant couples enrolled in a clinical trial of
PrEP to inform about practical considerations for future implementation of early ART and

PrEP for HIV prevention.

The studies presented in this dissertation were nested within an ongoing randomized
controlled trial of PrEP among 4,758 HIV serodiscordant couples in Kenya and Uganda
[3]. This population was ideal for examining sexual risk behavior within stable couples
over time and investigating critical questions about the future use of antiretroviral-based
HIV prevention. Specifically, these studies improve scientific knowledge and clinical
practices related to:

= HIV serodiscordant couples: frequency of sex and condom use; whether sex is

planned or spontaneous; whether there are identifiable periods of high-risk of HIV
infection;

= Services for HIV serodiscordant couples: potential of delivering of PrEP during

high-risk periods; feasibility and considerations for implementing antiretroviral-
based HIV prevention, including the initiation of early ART;

= mHealth: feasibility and acceptability of daily and monthly mobile phone data
collection on sensitive topics such as sexual activity, condom use, and HIV risk

perception.
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Our findings can provide valuable insight for future policy decisions and implementation

of early ART and PrEP among this priority population.

The first chapter reviewed the evidence of HIV prevention in HIV serodiscordant couples
and highlighted key, effective interventions to be applied in a combination prevention
approach. HIV transmission rates are high within HIV serodiscordant couples and
observational studies provide evidence that rates are highest in couples unaware of their
serodiscordant status, reporting low condom use, having uncircumcised male partners,
and/or with high viral loads in the HIV-infected partner [37, 43, 121-124]. Thus, HIV
testing and counseling remains an important and necessary first step to HIV prevention,
especially for identifying and promoting HIV disclosure and risk reduction within couples.
Our review underscored modifiable risk factors for HIV transmission: plasma viral load,
ART use by HIV-infected partner, contraception, pregnancy, condom use, outside
partnerships, and male circumcision. After learning their HIV serostatus, HIV
serodiscordant couples may be provided appropriate HIV prevention interventions,
including condoms, male circumcision, treatment of sexually transmitted infections,

initiation of ART by the HIV-infected partner, and PrEP by the HIV-uninfected partner.

As described in Chapter 2, daily SMS surveys were acceptable to this population and
had high completion rates. Daily SMS provided a “real-time” assessment of HIV risk
behaviors and study medication use over a 60-day period when all HIV-uninfected
participants were taking active study drug. Analysis of daily self-reported behaviors
provided evidence that overall PrEP adherence was high, participants were more likely
to adhere to daily PrEP doses when they were sexually-active, PrEP use was not
associated with unprotected sex, and anticipating sex was difficult. A complementary

analysis presented in Chapter 3 found that daily SMS surveys elicited greater reporting
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of HIV risk behaviors compared to monthly interviewer-administered questionnaires,

highlighting the potential of SMS to collect more accurate self-reported data.

In Chapter 4, the qualitative analysis of rich discussions and interviews with HIV
serodiscordant couples familiar with these HIV prevention methodologies highlighted
common perceived advantages and concerns related to early initiation of ART. Notably,
this study identified a powerful theme about the meaning of ART as the “final stage”
before dying. Although many HIV-infected participants reported a willingness to start
ART immediately and their partners were supportive, they believed this negative
connotation of ART initiation could pose a considerable challenge to implementation of
early ART in the wider community. Couples expressed a desire for counselors to inform
communities of the benefits of starting ART earlier: HIV prevention and maintaining good

health.

Mobile technology for health

MHealth is an emerging field that harnesses low-cost mobile technology to improve
public health in resource-limited settings. Our evaluation of automated, recurring SMS
surveys delivered through mobile phones in Kenya contributes to mobile health
(mHealth), a growing field that evaluates the use of mobile technology to improve public
health. The study presented in Chapter 2 demonstrated several important advantages of
SMS surveys over traditional data collection methods: anonymity/privacy, reduced recall
period, capture of behaviors that participants may not have been comfortable reporting
to study counselors, and the ability to capture HIV risk behaviors in real-time to enable

response.
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Mobile phones have been used to send SMS to remind and motivate patients to take
medications and attend clinic appointments. A few studies have successfully
implemented mobile phone interventions to improve HIV-infected patients’ adherence to
antiretroviral therapy (ART) and retention in care [129, 130, 177, 178]. Medical providers
and community health workers have used mobile phones and personal digital assistants
(PDA) for data collection, disease reporting, and two-way communication about patient
visits [152, 179-183]. Research staff have contacted study participants on their mobile
phones for daily interviews [184] or to collect data when clinic visits were missed [185].
The maijority of people in rural areas of Eastern African have access to a mobile phone
and willingness to receive SMS appeared high, though potential challenges such as the

shared use of phones and ability to respond have been documented [10, 177, 186-188].

There are several key logistical advantages to the use of SMS to mobile phones to
collect data in resource-limited settings (Table 12). SMS has the benefits of high
mobility, instantaneous communication speed, low cost, convenience (messages stored
until recipient is ready to read), limited time to communicate to multiple recipients, and
popularity as an inexpensive mode of communication [152, 153]. Most people in rural
areas of Eastern African own a mobile phone and are willing to receive SMS [10, 177,
186-188]. The automated delivery of SMS quickly and efficiently reaches many
participants in a wide geographic area with fewer human resources [130, 189]. After
initial set up, staff have more time to focus on people who are not responding. Health
data collected through mobile devices can be received immediately and more frequently,
allowing for medical providers to monitor behavior and outcomes remotely in real time
[133]. The instant collection of adherence data through SMS quickly flags medical
problems such as treatment interruptions so that medical providers can promptly

intervene, without waiting until the next clinic visit [190].
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In the context of expansion of HIV prevention and ART treatment programs and over-
burdened health systems, there is an urgent need for inexpensive health interventions to
promote compliance to HIV prevention, high adherence to ART and PrEP, and retain
patients in care. Studies utilizing SMS to communicate with ART patients demonstrated
significant improvements in ART adherence and biological outcomes [129, 130].
According to the Weltel study, SMS ART adherence reminders were successful by
cultivating a sense of connection and caring between the health care provider and
patients [129]. An ongoing randomized trial in Kenya is evaluating whether weekly SMS
questions designed to “check in” with patients will improve retention in HIV care and time

to ART initiation over the first year after HIV diagnosis [191].

The SMS study described in Chapter 2 informed the development of a large-scale SMS
survey within the Partners Demonstration Project, a newly initiated evaluation of the
implementation of ART and PrEP in HIV serodiscordant couples in Kenya and Uganda
as follow-up to the Partners PrEP Study. This SMS survey will test the use of toll-free,
daily assessment of PrEP adherence and sexual behaviors over a longer time frame and
at different time intervals: one week before and one week after quarterly clinic visits.
Future research should continue to evaluate innovative ways for mobile phones and
automated SMS to enhance communication between health care providers and patients
in resource-limited settings and monitor and retain patients in PrEP interventions, pre-

ART care, and ART programs.

HIV prevention for HIV serodiscordant couples
Social and behavioral considerations for implementation of biomedical HIV prevention

interventions. Social and behavioral factors are critical to the effective implementation of
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biomedical HIV prevention interventions such as PrEP and early initiation of ART [81,
192-194]. While antiretroviral-based HIV prevention strategies are biomedical in nature,
their wide-spread implementation and ultimate effectiveness requires understanding and
encouraging behaviors for acceptance, adherence, and correct use. Three key
behaviors are required for ART and PrEP to be successful: the adoption (and for PrEP,
by individuals at high risk of infection), high adherence to drug regimens, and sustained
HIV risk reduction practices [194]. Divergent results from PrEP clinical trials reiterate that
PrEP efficacy is dependent on acceptance and adherence (Table 1, Introduction).
Individuals must also first accept HIV testing and learn their serostatus. Important social
considerations include stigma, disclosure of HIV status, gender, socioeconomic status,
education level, and relationships with health care providers. In situations where women
have less power and control in sexual decisions such as condom use, PrEP promises an

urgently needed, female-controlled, discrete HIV prevention strategy [192, 193].

Researchers have also raised concerns of potential behavioral disinhibition or sexual
risk compensation with the adoption of partially-effective HIV prevention strategies,
including PrEP and initiation of ART [193-195]. This potentially comprises increased
engagement in risk behaviors, such as less condom use or more sex partners, under the
belief that one is protected against this health risk [196]. A survey about PrEP intentions
with high-risk men in the U.S. demonstrated high interest in PrEP if it were at least 80%
effective and evidence that some would hypothetically decrease their condom use while
on PrEP [197]. A prospective study in Uganda found no evidence of behavioral
disinhibition, but instead a decrease in risky sex among ART patients in home-based

program who received prevention counseling and free condoms [198].
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Considerations for the implementation of PrEP. In light of these concerns, findings from
the evaluation of daily PrEP use and sexual risk behaviors over 60 days among Kenyan
HIV-uninfected adults in HIV discordant relationships were reassuring. We found that, for
the most part, PrEP users made rational decisions about their use of PrEP and
condoms. Overall, daily PrEP adherence was high. Most used PrEP consistently, while
those that more regularly missed doses were not having sex. Poor prediction of sex
highlighted the potential challenge of adherence to coitally-dependent PrEP regimens,
favoring implementation of daily regimens of PrEP. PrEP use was not correlated with
greater reports of unprotected sex, suggesting there was not risk compensation.
Additional social science research might explain why adherence has been low in other

priority populations and confirm the absence of risk compensation.

Considerations for the implementation of early ART. Strong evidence of HIV prevention
through early ART initiation has shifted the ongoing debate on when HIV-infected
individuals should initiate ART, including enthusiasm for a “test and treat” approach as
well as a call for more research into when to initiate ART in Africa [199]. The success of
ART for HIV prevention will depend on timely initiation, life-long adherence, and
retention in care. New guidance and policies on ART initiation will require careful efforts
to change the mindset and attitudes regarding ART. There is a need to bridge the
disconnect between high-level policy setting on treatment standards and the populations
the guidance is intended to serve. We need to develop clear, effective messages about
ART in consideration of how communities currently understand treatment. Future
research should also assess the acceptability of early ART in other key, priority
populations, including HIV serodiscordant couples who have not been in an HIV

prevention clinical trial.
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At present, we have an opportunity to modify messages regarding ART initiation and in
turn, bring new meaning to ART. In a focus group, one HIV-infected emphasized the
need to “change people’s thinking” through counseling to explain that the initiation of
ART is not the “last stage,” but a viable way for one to protect one’s body. New
messages should emphasize the benefits of HIV prevention and maintaining good
health; acknowledge concerns such as side effects, life-long adherence, drug resistance,
diet; and ultimately, present a new, positive image of individuals on ART. Itis an

opportune time to once again change the face of the AIDS epidemic.

Conclusion

Current HIV prevention research focuses on how best to deliver a package of HIV
prevention interventions to different priority populations. Recent HIV prevention trials
have found positive results and presented exciting, new biomedical prevention strategies
to be included: early ART and PrEP. New international guidance promotes the
implementation of these new HIV prevention strategies among HIV serodiscordant
couples, while ongoing demonstration projects evaluate their “real world” effectiveness.
Social and behavioral factors, in particular sustained adherence as well as individual and
community acceptance, will be fundamental to successful implementation and should

remain a focus of HIV prevention and treatment initiatives.
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Table 12. Advantages and limitations of mobile phone data collection

Advantages

Limitations

Real time data collection
* Reduces recall period and memory error [139]
* Timely information to permit prompt intervention

Real time data collection

* Poor response rate [10]

e Disruptive

* Reactive [139]

* Limited availability and response to phone calls
[189]

Reach users in remote areas through mobile

networks

* Quick, easy way to contact patients [185]

* Does not require clinic visit or related time and
cost of transport

* Dependent on mobile provider server and SMS
gateways; potential outages [11]

* Limited by type of information can collect over
phone: short text or audio

Automated delivery of SMS

* Ease of use: shorter interaction & accurate data
[153]

* One server to reach thousands of patients over
large geographic area [130]

* Fewer human resources required [189]

¢ Potential habituation with repeat SMS [130]

* Participant effort & commitment required —
possible fatigue [139]

e Cost of SMS response falls on participant

Use of low-cost ubiquitous technology [10]

e SMS can be used with any type of phone;
familiar to mobile phone owners as cheap mode
to communicate [153]

* Reduces human resources needed beyond initial
set-up, data management, quality control /
monitoring

SMS requires literacy and familiarity with mobile

phones [153]

* Expensive to distribute mobile phones; risk of
losing phone

* Higher tech programming, knowledge, and
oversight needed for larger-scale endeavors

More privacy and anonymity than face-to-face data

collection and visits to clinic [139]

* Less social desirability bias than face-to-face
interviews [12]

e SMS considered more private than phone call
[177]

* Risk of loss of privacy if others overhear phone
conversation, see SMS on phone, SMS
intercepted, or phone lost or stolen [186, 189]

* Phone sharing is a common

* No interviewer to clarify questions or responses
[12]

e Phone number to link data

Abbreviations: SMS: short message service (i.e. text message)

99




10.

11.

12.

References

UNAIDS. Global report: UNAIDS report on the global AIDS epidemic. In. Geneva,
Switzerland; 2012.

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour MC, Kumarasamy N, et al.
Prevention of HIV-1 infection with early antiretroviral therapy. The New England journal of
medicine 2011,365:493-505.

Baeten JM, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, et al. Antiretroviral
prophylaxis for HIV prevention in heterosexual men and women. The New England
Journal of Medicine 2012,367:399-410.

WHO. Antiretroviral treatment as prevention (TASP) of HIV and TB: Programmatic
update. In. Geneva, Switzerland: WHO Press; 2012.

UNAIDS/WHO. AIDS Epidemic Update. In. Geneva, Switzerland: UNAIDS; 2009.

Bunnell R, Opio A, Musinguzi J, Kirungi W, Ekwaru P, Mishra V, et al. HIV transmission
risk behavior among HIV-infected adults in Uganda: results of a nationally representative
survey. AIDS 2008,22:617-624.

DeWalque D. Discordant couples: HIV infection among couples in Burkina Faso,
Cameroon, Ghana, Kenya and Tanzania. In: World Bank Policy Research Working
Paper: World Bank; 2006.

Dunkle KL, Stephenson R, Karita E, Chomba E, Kayitenkore K, Vwalika C, et al. New
heterosexually transmitted HIV infections in married or cohabiting couples in urban
Zambia and Rwanda: an analysis of survey and clinical data. Lancet 2008,371:2183-
2191.

Wabwire-Mangen F, Odiit M, Kirungi W, Kisitu DK, Wanyama JO. Uganda HIV Modes of
Transmission and Prevention Response Analysis. In. Kampala, Uganda: Uganda AIDS
Commission 2009.

Haberer JE, Kiwanuka J, Nansera D, Wilson IB, Bangsberg DR. Challenges in using
mobile phones for collection of antiretroviral therapy adherence data in a resource-limited
setting. AIDS Behav 2010,14:1294-1301.

Mark D, Kibengo F, Mutuo G, Sanders E, Priddy F, Haberer J, et al. Mobile phones for
self-report: lessons learned from an intermittent PrEP trial. In: AIDS Vaccine Conference
2010, Poster #15.05. Atlanta, GA, USA; 2010.

Fenton KA, Johnson AM, McManus S, Erens B. Measuring sexual behaviour:
methodological challenges in survey research. Sexually Transmitted Infections
2001,77:84-92.

100



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Ramjee G, Weber AE, Morar NS. Recording sexual behavior: Comparison of recall
questionnaires with a coital diary. Sexually Transmitted Diseases 1999,26:374-380.

McAuliffe TL, DiFranceisco W, Reed BR. Effects of question format and collection mode
on the accuracy of retrospective surveys of health risk behavior: A comparison with daily
sexual activity diaries. Health Psychology 2007,26:60-67.

Guthrie BL, Choi RY, Liu AY, Mackelprang RD, Rositch AF, Bosire R, et al. Barriers to
antiretroviral initiation in HIV-1-discordant couples. Journal of acquired immune
deficiency syndromes 2011,58:e87-93.

Katz IT, Essien T, Marinda ET, Gray GE, Bangsberg DR, Martinson NA, et al.
Antiretroviral therapy refusal among newly diagnosed HIV-infected adults. AIDS
2011,25:2177-2181.

Geng EH, Bwana MB, Muyindike W, Glidden DV, Bangsberg DR, Neilands TB, et al.
Failure to Initiate Antiretroviral Therapy, Loss to Follow-up and Mortality Among HIV-
Infected Patients During the Pre-ART Period in Uganda. Journal of acquired immune
deficiency syndromes 2013,63:e64-e71.

MacPherson P, MacPherson EE, Mwale D, Bertel Squire S, Makombe SD, Corbett EL, et
al. Barriers and facilitators to linkage to ART in primary care: a qualitative study of
patients and providers in Blantyre, Malawi. Journal of the International AIDS Society
2012,15:18020.

Balcha TT, Jeppsson A, Bekele A. Barriers to antiretroviral treatment in ethiopia: a
qualitative study. Journal of the International Association of Physicians in AIDS Care
2011,10:119-125.

Heffron R, Ngure K, Mugo N, Celum C, Kurth A, Curran K, et al. Willingness of Kenyan
HIV-1 serodiscordant couples to use antiretroviral-based HIV-1 prevention strategies.
Journal of acquired immune deficiency syndromes 2012,61:116-119.

Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, et al.
Antiretroviral preexposure prophylaxis for heterosexual HIV transmission in Botswana.
The New England journal of medicine 2012,367:423-434.

Choopanya K, Martin M, Suntharasamai P, Sangkum U, Mock PA, Leethochawalit M, et
al. Antiretroviral prophylaxis for HIV infection in injecting drug users in Bangkok, Thailand
(the Bangkok Tenofovir Study): a randomised, double-blind, placebo-controlled phase 3

trial. Lancet 2013,381:2083-2090.

Grant RM, Lama JR, Anderson PL, McMahan V, Liu AY, Vargas L, et al. Preexposure
chemoprophylaxis for HIV prevention in men who have sex with men. N Engl J Med
2010,363:2587-2599.

Van Damme L, Corneli A, Ahmed K, Agot K, Lombaard J, Kapiga S, et al. Preexposure
prophylaxis for HIV infection among African women. The New England journal of
medicine 2012,367:411-422.

101



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Marrazzon J, Ramjee G, Nair G, Palanee T, Mkhize B, Nakabiito C, et al. Pre-exposure
prophylaxis for HIV in women: daily oral tenofovir, oral tenofovir/emitracitabine, or vaginal
tenofovir gel in the VOICE (MTN 003). In: 20th Conference on Retroviruses and
Oppotunistic Infections. Atlanta, GA.

Colvin M. G-A, M., Kasedde, S. Analysis of HIV prevention responses and modes of HIV
transmission: the UNAIDS-GAMET supported synthesis process. In. Edited by UNAIDS;
2008.

UNAIDS. Global Report: UNAIDS Report on the Global AIDS Epidemic. In. Geneva,
Switzerland; 2010.

Baeten J, Celum C, The Partners PrEP Study Team. Antiretroviral pre-exposure
prophylaxis for HIV-1 prevention among heterosexual African men and women: The
Partners PrEP Study In: 6th International AIDS Society conference on HIV pathogenesis,
treatment and prevention Rome, Italy; 2011.

Anand A, Shiraishi RW, Bunnell RE, Jacobs K, Solehdin N, Abdul-Quader AS, et al.
Knowledge of HIV status, sexual risk behaviors and contraceptive need among people
living with HIV in Kenya and Malawi. AIDS 2009,23:1565-1573.

De Walque D. Sero-discordant couples in five African countries: Implications for
prevention strategies. Population and Development Review 2007,33:501-+.

Kaiser R, Bunnell R, Hightower A, Kim AA, Cherutich P, Mwangi M, et al. Factors
associated with HIV infection in married or cohabitating couples in Kenya: results from a
nationally representative study. PLoS One 2011,6:17842.

Were WA, Mermin JH, Wamai N, Awor AC, Bechange S, Moss S, et al. Undiagnosed HIV
infection and couple HIV discordance among household members of HIV-infected people
receiving antiretroviral therapy in Uganda. J Acquir Inmune Defic Syndr 2006,43:91-95.

Lingappa JR, Lambdin B, Bukusi EA, Ngure K, Kavuma L, Inambao M, et al. Regional
differences in prevalence of HIV-1 discordance in Africa and enroliment of HIV-1
discordant couples into an HIV-1 prevention trial. PLoS One 2008,3:e1411.

Gray R, Ssempiija V, Shelton J, Serwadda D, Nalugoda F, Kagaayi J, et al. The
contribution of HIV-discordant relationships to new HIV infections in Rakai, Uganda. AIDS
2011,25:863-865.

Coburn BJ, Gerberry DJ, Blower S. Quantification of the role of discordant couples in
driving incidence of HIV in sub-Saharan Africa. The Lancet infectious diseases
2011,11:263-264.

Eyawo O, de Walque D, Ford N, Gakii G, Lester RT, Mills EJ. HIV status in discordant
couples in sub-Saharan Africa: a systematic review and meta-analysis. Lancet Infect Dis
2010,10:770-777.

102



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Celum C, Wald A, Lingappa JR, Magaret AS, Wang RS, Mugo N, et al. Acyclovir and
transmission of HIV-1 from persons infected with HIV-1 and HSV-2. N Engl J Med
2010,362:427-439.

Ndase P, Celum C, Thomas K, Donnell D, Fife KH, Bukusi E, et al. Outside sexual
partnerships and risk of HIV acquisition for HIV uninfected partners in African HIV
serodiscordant partnerships. Journal of acquired immune deficiency syndromes
2012,59:65-71.

The Centers for Disease Control and Prevention GAP. Couples HIV Counseling and
Testing Intervention and Curriculum In. Atlanta, GA; 2007.

The World Health Organization. Guidance on Couples HIV Testing and Counselling and
Antiretroviral Therapy for Treatment and Prevention in Serodiscordant Couples:
Recommendations for a public health approach. In. Geneva, Switzerland.; 2012.

The U.S. Centers for Disease Control and Prevention (CDC) Division of Global HIV and
AIDS (DGHA). Couples HIV Testing and Counseling (CHTC) in Health Care Facilities
Trainer's Manual. Updated and adpted fro CDC/DGHA Couple HIV Counseling and
Testing Intervention and Training Curriculum (November 2009). In; In draft, November
2011.

Matovu JK. Preventing HIV transmission in married and cohabiting HIV-discordant
couples in sub-Saharan Africa through combination prevention. Curr HIV Res
2010,8:430-440.

Allen S, Tice J, Van de Perre P, Serufilira A, Hudes E, Nsengumuremyi F, et al. Effect of
serotesting with counselling on condom use and seroconversion among HIV discordant
couples in Africa. Bmj 1992,304:1605-1609.

Coates TTVH-CaTESG. Efficacy of voluntary HIV-1 counselling and testing in individuals
and couples in Kenya, Tanzania, and Trinidad: a randomised trial. The Lancet
2000,356:103-112.

Kamenga M, Ryder RW, Jingu M, Mbuyi N, Mbu L, Behets F, et al. Evidence of marked
sexual behavior change associated with low HIV-1 seroconversion in 149 married
couples with discordant HIV-1 serostatus: experience at an HIV counselling center in
Zaire. AIDS 1991,5:61-67.

Allen S, Meinzen-Derr J, Kautzman M, Zulu |, Trask S, Fideli U, et al. Sexual behavior of
HIV discordant couples after HIV counseling and testing. AIDS 2003,17:733-740.

Burton J, Darbes LA, Operario D. Couples-focused behavioral interventions for
prevention of HIV: systematic review of the state of evidence. AIDS Behav 2010,14:1-10.

Farquhar C, Kiarie JN, Richardson BA, Kabura MN, John FN, Nduati RW, et al. Antenatal
couple counseling increases uptake of interventions to prevent HIV-1 transmission. J
Acquir Immune Defic Syndr 2004,37:1620-1626.

103



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

El-Bassel N, Gilbert L, Witte S, Wu E, Hunt T, Remien RH. Couple-based HIV prevention
in the United States: advantages, gaps, and future directions. Journal of acquired
immune deficiency syndromes 2010,55 Suppl 2:598-101.

Gray RH, Wawer MJ, Brookmeyer R, Sewankambo NK, Serwadda D, Wabwire-Mangen
F, et al. Probability of HIV-1 transmission per coital act in monogamous, heterosexual,
HIV-1-discordant couples in Rakai, Uganda. Lancet 2001,357:1149-1153.

Ware NC, Idoko J, Kaaya S, Biraro IA, Wyatt MA, Agbaji O, et al. Explaining adherence
success in sub-Saharan Africa: an ethnographic study. PLoS Med 2009,6:e11.

Stirratt MJ, Remien RH, Smith A, Copeland OQ, Dolezal C, Krieger D. The Role of HIV
Serostatus Disclosure in Antiretroviral Medication Adherence. AIDS and Behavior
2006,10:483-493.

Were E, Wools-Kaloustian K, Baliddawa J, Ayuo PO, Sidle J, Fife K. Stakeholders
perception of HIV sero-discordant couples in western Kenya. East Afr Med J
2008,85:326-333.

Bunnell RE, Nassozi J, Marum E, Mubangizi J, Malamba S, Dillon B, et al. Living with
discordance: knowledge, challenges, and prevention strategies of HIV-discordant couples
in Uganda. AIDS Care 2005,17:999-1012.

Beyeza-Kashesya J, Kaharuza F, Mirembe F, Neema S, Ekstrom AM, Kulane A. The
dilemma of safe sex and having children: challenges facing HIV sero-discordant couples
in Uganda. Afr Health Sci 2009,9:2-12.

Porter L, Hao L, Bishai D, Serwadda D, Wawer MJ, Lutalo T, et al. HIV status and union
dissolution in sub-Saharan Africa: the case of Rakai, Uganda. Demography 2004,41:465-
482.

VanDevanter N, Thacker AS, Bass G, Arnold M. Heterosexual couples confronting the
challenges of HIV infection. AIDS Care 1999,11:181-193.

Semrau K, Kuhn L, Vwalika C, Kasonde P, Sinkala M, Kankasa C, et al. Women in
couples antenatal HIV counseling and testing are not more likely to report adverse social
events. AIDS 2005,19:603-609.

Emusu D, Ivankova N, Jolly P, Kirby R, Foushee H, Wabwire-Mangen F, et al.
Experience of sexual violence among women in HIV discordant unions after voluntary
HIV counselling and testing: a qualitative critical incident study in Uganda. AIDS Care
2009,21:1363-1370.

Were E, Curran K, Delany-Moretlwe S, Nakku-Joloba E, Mugo NR, Kiarie J, et al. A
prospective study of frequency and correlates of intimate partner violence among African
heterosexual HIV serodiscordant couples. AIDS 2011.

WHO. Addressing violence against women in HIV testing and counselling: A meeting
report. 2006.

104



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

The World Health Organization. Delivering HIV Test Results and Messages for Re-testing
and Counselling: A Meeting Report. In. Geneva, Switzerland.; 2010.

Grabbe KL, Bunnell R. Reframing HIV prevention in sub-Saharan Africa using couple-
centered approaches. JAMA : the journal of the American Medical Association
2010,304:346-347.

Mills EJ, Bakanda C, Birungi J, Chan K, Ford N, Cooper CL, et al. Life expectancy of
persons receiving combination antiretroviral therapy in low-income countries: a cohort
analysis from Uganda. Annals of internal medicine 2011,155:209-216.

Cotton D. Life expectancy in Africa: back to the future? Annals of internal medicine
2011,155:265-266.

Donnell D, Baeten JM, Kiarie J, Thomas KK, Stevens W, Cohen CR, et al. Heterosexual
HIV-1 transmission after initiation of antiretroviral therapy: a prospective cohort analysis.
Lancet 2010,375:2092-2098.

Sullivan P, Kayitenkore K, Chomba E, Karita E, Mwananyanda L, Vwalika C, et al. Is the
reduction of HIV transmission risk while prescribed antiretroviral therapy (ARVT) different
for men and women? Results from discordant couples in Rwanda and Zambia In: 5th
International AIDS Society Conference on HIV Pathogenesis, Treatment and Prevention.
Cape Town, South Africa; 2009.

Reynolds SJ, Makumbi F, Nakigozi G, Kagaayi J, Gray RH, Wawer M, et al. HIV-1
transmission among HIV-1 discordant couples before and after the introduction of
antiretroviral therapy. AIDS 2011,25:473-477.

Bunnell R. HIV Prevention for a Threatened Continent: Implementing Positive Prevention
in Africa. JAMA: The Journal of the American Medical Association 2006,296:855-858.

El-Sadr WM, Coburn BJ, Blower S. Modeling the impact on the HIV epidemic of treating
discordant couples with antiretrovirals to prevent transmission. AIDS 2011,25:2295-2299.

Hughes JP, Hudelson S, Redd A, Wang L, Debes R, Chen 'Y, et al. Analysis of genetic
linkage of HIV from couples enrolled in the HIV Prevention Trials Network (HPTN) 052

trial. In: 6th International AIDS Society conference on HIV pathogenesis, treatment and
prevention Rome, Italy 2011.

Unge C, Johansson A, Zachariah R, Some D, Van Engelgem |, Ekstrom AM. Reasons for
unsatisfactory acceptance of antiretroviral treatment in the urban Kibera slum, Kenya.
AIDS Care 2008,20:146-149.

Haberer J, Baeten J, Celum C, Tumwesigye E, Katabira E, Krows M, et al. Near Perfect
Early Adherence to Antiretroviral PrEP against HIV Infection among HIV Serodiscordant
Couples as Determined by Multiple Measures: Preliminary Data from the Partners PrEP
Study. In: 18th Conference on Retroviruses and Opportunistic Infections. Boston, MA,
USA; 2011.

105



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Ware NC, Wyatt MA, Haberer JE, Baeten JM, Kintu A, Psaros C, et al. What's love got to
do with it? Explaining adherence to oral antiretroviral pre-exposure prophylaxis for HIV-
serodiscordant couples. Journal of acquired immune deficiency syndromes 2012,59:463-
468.

Abdool Karim Q, Abdool Karim SS, Frohlich JA, Grobler AC, Baxter C, Mansoor LE, et al.
Effectiveness and safety of tenofovir gel, an antiretroviral microbicide, for the prevention
of HIV infection in women. Science 2010,329:1168-1174.

Thigpen MC, Kebaabetswe PM, Smith DK, Segolodi TM, Soud FA, Chillag K, et al. Daily
oral antiretroviral use for the prevention of HIV infection in heterosexually active young
adults in Botswana: results from the TDF2 study. In: 6th International AIDS Society
conference on HIV pathogenesis, treatment and prevention. Rome, ltaly; 2011.

FHI. FEM-PrEP Project: FHI to initiate orderly closure of FEM-PrEP [Press release]. In.
Durham, NC, USA: FHI; 2011.

Microbicide Trials Network. Microbricide Trials Network statement on decision to
discontinue use of oral tenofovir tablets in VOICE, a major HIV prevention study in
women [Press release]. 2011.

Karim SS, Karim QA. Antiretroviral prophylaxis: a defining moment in HIV control. Lancet
2011.

Kim SC, Becker S, Dieffenbach C, Hanewall BS, Hankins C, Lo YR, et al. Planning for
pre-exposure prophylaxis to prevent HIV transmission: challenges and opportunities.
Journal of the International AIDS Society 2010,13:24.

Underhill K, Operario D, Mimiaga MJ, Skeer MR, Mayer KH. Implementation science of
pre-exposure prophylaxis: preparing for public use. Current HIV/AIDS reports
2010,7:210-219.

Underhill K, Operario D, Skeer M, Mimiaga M, Mayer K. Packaging PrEP to Prevent HIV:
An Integrated Framework to Plan for Pre-Exposure Prophylaxis Implementation in
Clinical Practice. Journal of acquired immune deficiency syndromes 2010,55:8-13.

Paxton LA, Hope T, Jaffe HW. Pre-exposure prophylaxis for HIV infection: what if it
works? Lancet 2007,370:89-93.

Hallett TB, Baeten JM, Heffron R, Barnabas R, de Bruyn G, Cremin |, et al. Optimal uses
of antiretrovirals for prevention in HIV-1 serodiscordant heterosexual couples in South
Africa: a modelling study. PLoS medicine 2011,8:e1001123.

Nattabi B, Li J, Thompson SC, Orach CG, Earnest J. A systematic review of factors
influencing fertility desires and intentions among people living with HIV/AIDS: implications
for policy and service delivery. AIDS Behav 2009,13:949-968.

Cooper D, Moodley J, Zweigenthal V, Bekker LG, Shah I, Myer L. Fertility intentions and
reproductive health care needs of people living with HIV in Cape Town, South Africa:

106



87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

implications for integrating reproductive health and HIV care services. AIDS Behav
2009,13 Suppl 1:38-46.

Myer L, Morroni C, Rebe K. Prevalence and determinants of fertility intentions of HIV-
infected women and men receiving antiretroviral therapy in South Africa. AIDS Patient
Care STDS 2007,21:278-285.

Mugo NR, Heffron R, Donnell D, Wald A, Were EO, Rees H, et al. Increased risk of HIV-1
transmission in pregnancy: a prospective study among African HIV-1-serodiscordant
couples. AIDS 2011,25:1887-1895.

Beyeza-Kashesya J, Ekstrom AM, Kaharuza F, Mirembe F, Neema S, Kulane A. My
partner wants a child: a cross-sectional study of the determinants of the desire for
children among mutually disclosed sero-discordant couples receiving care in Uganda.
BMC Public Health 2010,10:247.

Laher F, Todd CS, Stibich MA, Phofa R, Behane X, Mohapi L, et al. A qualitative
assessment of decisions affecting contraceptive utilization and fertility intentions among
HIV-positive women in Soweto, South Africa. AIDS Behav 2009,13 Suppl 1:47-54.

Heffron R, Were E, Celum C, Mugo N, Ngure K, Kiarie J, et al. A Prospective Study of
Contraceptive Use Among African Women in HIV-1 Serodiscordant Partnerships.
Sexually Transmitted Diseases 2010:1.

Guthrie BL, Choi RY, Bosire R, Kiarie JN, Mackelprang RD, Gatuguta A, et al. Predicting
Pregnancy in HIV-1-Discordant Couples. AIDS and Behavior 2010,14:1066-1071.

Grabbe K, Stephenson R, Vwalika B, Ahmed Y, Vwalika C, Chomba E, et al. Knowledge,
use, and concerns about contraceptive methods among sero-discordant couples in
Rwanda and Zambia. J Womens Health (Larchmt) 2009,18:1449-1456.

Gruskin S, Firestone R, Maccarthy S, Ferguson L. HIV and pregnancy intentions: do
services adequately respond to women's needs? Am J Public Health 2008,98:1746-1750.

Gruskin S, Ferguson L, Omalley J. Ensuring Sexual and Reproductive Health for People
Living with HIV: An Overview of Key Human Rights, Policy and Health Systems Issues.
Reproductive Health Matters 2007,15:4-26.

Ngure K, Heffron R, Mugo N, lIrungu E, Celum C, Baeten JM. Successful increase in
contraceptive uptake among Kenyan HIV-1-serodiscordant couples enrolled in an HIV-1
prevention trial. AIDS 2009,23 Suppl 1:5S89-95.

Heffron R, Donnell D, Rees H, Celum C, Mugo N, Were E, et al. Use of hormonal
contraceptives and risk of HIV-1 transmission: a prospective cohort study. The Lancet
infectious diseases 2012,12:19-26.

Matthews LT, Mukherjee JS. Strategies for harm reduction among HIV-affected couples
who want to conceive. AIDS Behav 2009,13 Suppl 1:5-11.

107



99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Barreiro P, del Romero J, Leal M, Hernando V, Asencio R, de Mendoza C, et al. Natural
pregnancies in HIV-serodiscordant couples receiving successful antiretroviral therapy. J
Acquir Immune Defic Syndr 2006,43:324-326.

Barreiro P, Castilla JA, Labarga P, Soriano V. Is natural conception a valid option for HIV-
serodiscordant couples? Hum Reprod 2007,22:2353-2358.

Vernazza PL, Graf I, Sonnenberg-Schwan U, Geit M, Meurer A. Pre-exposure
prophylaxis and timed intercourse for HIV-discordant couples willing to conceive a child.
AIDS 2011.

Matthews LT, Baeten JM, Celum C, Bangsberg DR. Periconception pre-exposure
prophylaxis to prevent HIV transmission: benefits, risks, and challenges to
implementation. AIDS 2010,24:1975-1982.

Hughes JP, Baeten JM, Lingappa JR, Magaret AS, Wald A, de Bruyn G, et al.
Determinants of per-coital-act HIV-1 infectivity among African HIV-1-serodiscordant
couples. The Journal of infectious diseases 2012,205:358-365.

Allen C, Mbonye M, Seeley J, Birungi J, Wolff B, Coutinho A, et al. ABC for people with
HIV: responses to sexual behaviour recommendations among people receiving
antiretroviral therapy in Jinja, Uganda. Culture, health & sexuality 2011,13:529-543.

Rispel LC, Metcalf CA, Moody K, Cloete A, Caswell G. Sexual relations and childbearing
decisions of HIV-discordant couples: an exploratory study in South Africa and Tanzania.
Reproductive Health Matters 2011,19:184-193.

Coldiron ME, Stephenson R, Chomba E, Vwalika C, Karita E, Kayitenkore K, et al. The
Relationship Between Alcohol Consumption and Unprotected Sex Among Known HIV-
discordant Couples in Rwanda and Zambia. AIDS and Behavior 2007,12:594-603.

Sarna A, Chersich M, Okal J, Luchters SM, Mandaliya KN, Rutenberg N, et al. Changes
in sexual risk taking with antiretroviral treatment: influence of context and gender norms
in Mombasa, Kenya. Culture, health & sexuality 2009,11:783-797.

King R, Khana K, Nakayiwa S, Katuntu D, Homsy J, Lindkvist P, et al. 'Pregnancy comes
accidentally - like it did with me": Reproductive Decisions among Women on ART and
their Partners in Rural Uganda. BMC Public Health 2011,11:530.

Wagner GJ, Holloway |, Ghosh-Dastidar B, Ryan G, Kityo C, Mugyenyi P. Factors
Associated with Condom Use Among HIV Clients in Stable Relationships with Partners at
Varying Risk for HIV in Uganda. AIDS and Behavior 2010,14:1055-1065.

Mermin J, Musinguzi J, Opio A, Kirungi W, Ekwaru JP, Hladik W, et al. Risk factors for
recent HIV infection in Uganda. JAMA 2008,300:540-549.

Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, Puren A. Randomized,
controlled intervention trial of male circumcision for reduction of HIV infection risk: the
ANRS 1265 Trial. PLoS Med 2005,2:298.

108



112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Bailey RC, Moses S, Parker CB, Agot K, Maclean |, Krieger JN, et al. Male circumcision
for HIV prevention in young men in Kisumu, Kenya: a randomised controlled trial. Lancet
2007,369:643-656.

Gray RH, Kigozi G, Serwadda D, Makumbi F, Watya S, Nalugoda F, et al. Male
circumcision for HIV prevention in men in Rakai, Uganda: a randomised trial. Lancet
2007,369:657-666.

Baeten JM, Celum C, Coates TJ. Male circumcision and HIV risks and benefits for
women. Lancet 2009,374:182-184.

Wawer MJ, Makumbi F, Kigozi G, Serwadda D, Watya S, Nalugoda F, et al. Circumcision
in HIV-infected men and its effect on HIV transmission to female partners in Rakai,
Uganda: a randomised controlled trial. Lancet 2009,374:229-237.

Mugwanya KK, Whalen C, Celum C, Nakku-Joloba E, Katabira E, Baeten JM.
Circumcision of male children for reduction of future risk for HIV: acceptability among HIV
serodiscordant couples in Kampala, Uganda. PLoS One 2011,6:€22254.

Mujugira A, Baeten JM, Donnell D, Ndase P, Mugo NR, Barnes L, et al. Characteristics of
HIV-1 serodiscordant couples enrolled in a clinical trial of antiretroviral pre-exposure
prophylaxis for HIV-1 prevention. PLoS One 2011,6:25828.

Celum C, Wald A, Hughes J, Sanchez J, Reid S, Delany-Moretlwe S, et al. Effect of
aciclovir on HIV-1 acquisition in herpes simplex virus 2 seropositive women and men who
have sex with men: a randomised, double-blind, placebo-controlled trial. Lancet
2008,371:2109-2119.

Watson-Jones D, Weiss HA, Rusizoka M, Changalucha J, Baisley K, Mugeye K, et al.
Effect of herpes simplex suppression on incidence of HIV among women in Tanzania.
The New England journal of medicine 2008,358:1560-1571.

Mugwanya K, Baeten JM, Mugo NR, Irungu E, Ngure K, Celum C. High-dose valacyclovir
HSV-2 suppression results in greater reduction in plasma HIV-1 levels compared with
standard dose acyclovir among HIV-1/HSV-2 coinfected persons: a randomized,
crossover trial. The Journal of infectious diseases 2011,204:1912-1917.

Serwadda D, Gray RH, Wawer MJ, Stallings RY, Sewankambo NK, Konde-Lule JK, et al.
The social dynamics of HIV transmission as reflected through discordant couples in rural
Uganda. AIDS 1995,9:745-750.

Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, Wabwire-Mangen F, et al.
Viral load and heterosexual transmission of human immunodeficiency virus type 1. Rakai
Project Study Group. N Engl J Med 2000,342:921-929.

Gray RH, Kiwanuka N, Quinn TC, Sewankambo NK, Serwadda D, Mangen FW, et al.
Male circumcision and HIV acquisition and transmission: cohort studies in Rakai,
Uganda. Rakai Project Team. AIDS 2000,14:2371-2381.

109



124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Lingappa JR, Hughes JP, Wang RS, Baeten JM, Celum C, Gray GE, et al. Estimating the
impact of plasma HIV-1 RNA reductions on heterosexual HIV-1 transmission risk. PLoS
One 2010,5:12598.

Wang L, Ge Z, Luo J, Shan D, Gao X, Ding GW, et al. HIV Transmission Risk Among
Serodiscordant Couples: A Retrospective Study of Former Plasma Donors in Henan,
China. Jaids-Journal of Acquired Immune Deficiency Syndromes 2010,55:232-238.

van der Straten A, Van Damme L, Haberer JE, Bangsberg DR. Unraveling the divergent
results of pre-exposure prophylaxis trials for HIV prevention. AIDS 2012,26:F13-19.

Donnell D, Baeten J, Hendrix C, Bumpus N, Bangsberg D, Haberer J, et al. Tenofovir
Disoproxil Fumarate drugs levels indicate PrEP use is strongly correlated with HIV-1
protective effects: Kenya and Uganda. In: 79th Conference on Retroviruses and
Opportunistic Infections, Paper #30. Seattle, WA; 2012.

Communications Commission of Kenya. Mobile subscribers in the country inch towards
30 million. In; 2012.

Lester RT, Ritvo P, Mills EJ, Kariri A, Karanja S, Chung MH, et al. Effects of a mobile
phone short message service on antiretroviral treatment adherence in Kenya (WelTel
Kenya1): a randomised trial. Lancet 2010,376:1838-1845.

Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG, Goldstein MP, de Walque D,
et al. Mobile phone technologies improve adherence to antiretroviral treatment in a
resource-limited setting: a randomized controlled trial of text message reminders. AIDS
2011.

Mutua G, Sanders E, Mugo P, Anzala O, Haberer JE, Bangsberg D, et al. Safety and
adherence to intermittent pre-exposure prophylaxis (PrEP) for HIV-1 in African men who
have sex with men and female sex workers. PLoS One 2012,7:e33103.

Odeny TA, Bailey RC, Bukusi EA, Simoni JM, Tapia KA, Yuhas K, et al. Text messaging
to improve attendance at post-operative clinic visits after adult male circumcision for HIV
prevention: a randomized controlled trial. PLoS One 2012,7:€43832.

Walker |, Sigouin C, Sek J, Almonte T, Carruthers J, Chan A, et al. Comparing hand-held
computers and paper diaries for haemophilia home therapy: a randomized trial.
Haemophilia 2004,10:698-704.

Zeger SL, Liang KY. Longitudinal data analysis for discrete and continuous outcomes.
Biometrics 1986,42:121-130.

Phillips AE, Gomez GB, Boily MC, Garnett GP. A systematic review and meta-analysis of
quantitative interviewing tools to investigate self-reported HIV and STI associated
behaviours in low- and middle-income countries. International journal of epidemiology
2010,39:1541-1555.

110



136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

Hensel DJ, Fortenberry JD, Harezlak J, Craig D. The feasibility of cell phone based
electronic diaries for STI/HIV research. BMC medical research methodology 2012,12:75.

Pequegnat W, Fishbein M, Celentano D, Ehrhardt A, Garnett G, Holtgrave D, et al.
NIMH/APPC workgroup on behavioral and biological outcomes in HIV/STD prevention
studies: a position statement. Sexually Transmitted Diseases 2000,27:127-132.

Fishbein M, Pequegnat W. Evaluating AIDS prevention interventions using behavioral
and biological outcome measures. Sexually Transmitted Diseases 2000,27:101-110.

Weinhardt LS, Forsyth AD, Carey MP, Jaworski BC, Durant LE. Reliability and validity of
self-report measures of HIV-related sexual behavior: progress since 1990 and
recommendations for research and practice. Archives of sexual behavior 1998,27:155-
180.

Freedman MJ, Lester KM, McNamara C, Milby JB, Schumacher JE. Cell phones for
ecological momentary assessment with cocaine-addicted homeless patients in treatment.
Journal of substance abuse treatment 2006,30:105-111.

Shiffman S, Kirchner TR, Ferguson SG, Scharf DM. Patterns of intermittent smoking: An
analysis using Ecological Momentary Assessment. Addictive behaviors 2009,34:514-519.

Lim MS, Sacks-Davis R, Aitken CK, Hocking JS, Hellard ME. Randomised controlled trial
of paper, online and SMS diaries for collecting sexual behaviour information from young
people. Journal of epidemiology and community health 2010,64:885-889.

Glick SN, Winer RL, Golden MR. Web-Based Sex Diaries and Young Adult Men Who
Have Sex with Men: Assessing Feasibility, Reactivity, and Data Agreement. Archives of
sexual behavior 2012.

Hays MA, Irsula B, McMullen SL, Feldblum PJ. A comparison of three daily coital diary
designs and a phone-in regimen. Contraception 2001,63:159-166.

Hensel DJ, Fortenberry JD, Harezlak J, Anderson JG, Orr DP. A daily diary analysis of
vaginal bleeding and coitus among adolescent women. J Adolesc Health 2004,34:391-
394.

Catania JA, Gibson DR, Chitwood DD, Coates TJ. Methodological problems in AIDS
behavioral research: influences on measurement error and participation bias in studies of
sexual behavior. Psychological bulletin 1990,108:339-362.

Curran K, Mugo NR, Kurth A, Ngure K, Heffron R, Donnell D, et al. Daily Short Message
Service Surveys to Measure Sexual Behavior and Pre-exposure Prophylaxis Use Among
Kenyan Men and Women. AIDS and Behavior 2013.

Lin LI. A concordance correlation coefficient to evaluate reproducibility. Biometrics
1989,45:255-268.

111



149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

Skrondal A, Rabe-Hesketh S. Generalized Latent Variable Modeling: Multilevel,
Longitudinal and Structural Equation Models. . Boca Raton, FL: Chpaman & Hall/CRC,;
2004.

Feldblum PJ, Weir SS. Retrospective versus prospective estimates of number of sexual
partners. AIDS 1995,9:1294-1295.

Coxon AP. Parallel accounts? Discrepancies between self-report (diary) and recall
(questionnaire) measures of the same sexual behaviour. AIDS Care 1999,11:221-234.

Lim MS, Hocking JS, Hellard ME, Aitken CK. SMS STI: a review of the uses of mobile
phone text messaging in sexual health. International journal of STD & AIDS 2008,19:287-
290.

Patnaik S, Brunskill E, Thies W. Evaluating the accuracy of data collection on mobile
phones: a study of forms, sms, and voice. In: Information and Communication
Technologies and Development 2009 International Conference; 2009.

Couper MP. Technology trends in survey data collection. Social Science Computer
Review 2005,23:486-501.

Anglemyer A, Rutherford GW, Baggaley RC, Egger M, Siegfried N. Antiretroviral therapy
for prevention of HIV transmission in HIV-discordant couples. Cochrane database of
systematic reviews 2011:CD009153.

Rosen S, Fox MP. Retention in HIV care between testing and treatment in sub-Saharan
Africa: a systematic review. PLoS medicine 2011,8:e1001056.

Karcher H, Omondi A, Odera J, Kunz A, Harms G. Risk factors for treatment denial and
loss to follow-up in an antiretroviral treatment cohort in Kenya. Tropical medicine &
international health : TM & IH 2007,12:687-694.

Govindasamy D, Ford N, Kranzer K. Risk factors, barriers and facilitators for linkage to
antiretroviral therapy care: a systematic review. AIDS 2012,26:2059-2067.

Batani J, Brum T, Calvet G, Dusara P, Dhayarkar S, Gamble T, et al. Acceptance of ART
in the delay drm after notification of interim study results: Data from HPTN 052. In: 20th
Conference on Retroviruses and Opportunistic Infections. Atlanta, GA; 2013.

Mujugira A, Celum C, Thomas KK, Mugo N, Katabira E, Bukusi E, et al. Delay in
antiretroviral therapy initiation is common among East African HIV-infected individuals in
serodiscordant partnerships. In: 7th IAS Conference on HIV Pathogenesis, Treatment
and Prevention. Kuala Lumpur, Malaysia; 2013.

Scandlyn J. When AIDS became a chronic disease. The Western journal of medicine
2000,172:130-133.

Siegel K, Lekas HM. AIDS as a chronic illness: psychosocial implications. AIDS 2002,16
Suppl 4:S69-76.

112



163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

Swendeman D, Ingram BL, Rotheram-Borus MJ. Common elements in self-management
of HIV and other chronic illnesses: an integrative framework. AIDS Care 2009,21:1321-
1334.

Russell S, Seeley J, Ezati E, Wamai N, Were W, Bunnell R. Coming back from the dead:
living with HIV as a chronic condition in rural Africa. Health policy and planning
2007,22:344-347.

Pope C, Ziebland S, Mays N. Qualitative research in health care. Analysing qualitative
data. Bmj 2000,320:114-116.

Corbin J, Strauss A. Basics of Qualitative Research. 3rd edition ed. Thousand Oaks,
California: Sage Publications 2008.

Kahn TR, Desmond M, Rao D, Marx GE, Guthrie BL, Bosire R, et al. Delayed initiation of
antiretroviral therapy among HIV-discordant couples in Kenya. AIDS Care 2013,25:265-
272.

Russell S, Seeley J, Whiteside A. Expanding antiretroviral therapy provision in resource-
constrained settings: social processes and their policy challenges. AIDS Care 2010,22
Suppl 1:1-5.

Bond VA. "It is not an easy decision on HIV, especially in Zambia": opting for silence,
limited disclosure and implicit understanding to retain a wider identity. AIDS Care
2010,22 Suppl 1:6-13.

Donahue MC, Dube Q, Dow A, Umar E, Van Rie A. "They have already thrown away
their chicken": barriers affecting participation by HIV-infected women in care and
treatment programs for their infants in Blantyre, Malawi. AIDS Care 2012,24:1233-1239.

lzugbara CO, Wekesa E. Beliefs and practices about antiretroviral medication: a study of
poor urban Kenyans living with HIV/AIDS. Sociology of health & illness 2011,33:869-883.

Steward WT, Herek GM, Ramakrishna J, Bharat S, Chandy S, Wrubel J, et al. HIV-
related stigma: adapting a theoretical framework for use in India. Social science &
medicine 2008,67:1225-1235.

Muhamadi L, Nsabagasani X, Tumwesigye MN, Wabwire-Mangen F, Ekstrom AM,
Peterson S, et al. Inadequate pre-antiretroviral care, stock-out of antiretroviral drugs and
stigma: policy challenges/bottlenecks to the new WHO recommendations for earlier
initiation of antiretroviral therapy (CD<350 cells/microlL) in eastern Uganda. Health policy
2010,97:187-194.

Tsai AC, Bangsberg DR, Bwana M, Haberer JE, Frongillo EA, Muzoora C, et al. How
Does Antiretroviral Treatment Attenuate the Stigma of HIV? Evidence from a Cohort
Study in Rural Uganda. AIDS and Behavior 2013.

Seeley J, Russel S. Social rebirth and social transformation? Rebuilding social lives after
ART in rural Uganda. AIDS Care 2010,22 Suppl 1:44-50.

113



176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

Ezekiel MJ, Talle A, Juma JM, Klepp KIl. "When in the body, it makes you look fat and
HIV negative": the constitution of antiretroviral therapy in local discourse among youth in
Kahe, Tanzania. Social science & medicine 2009,68:957-964.

Kunutsor S, Walley J, Katabira E, Muchuro S, Balidawa H, Namagala E, et al. Using
mobile phones to improve clinic attendance amongst an antiretroviral treatment cohort in
rural Uganda: a cross-sectional and prospective study. AIDS Behav 2010,14:1347-1352.

Mbuagbaw L, Thabane L, Ongolo-Zogo P, Lester RT, Mills E, Volmink J, et al. The
Cameroon mobile phone SMS (CAMPS) trial: a protocol for a randomized controlled trial
of mobile phone text messaging versus usual care for improving adherence to highly
active anti-retroviral therapy. Trials 2011,12:5.

Shirima K, Mukasa O, Schellenberg JA, Manzi F, John D, Mushi A, et al. The use of
personal digital assistants for data entry at the point of collection in a large household
survey in southern Tanzania. Emerging themes in epidemiology 2007,4:5.

Diero L, Rotich JK, Bii J, Mamlin BW, Einterz RM, Kalamai IZ, et al. A computer-based
medical record system and personal digital assistants to assess and follow patients with
respiratory tract infections visiting a rural Kenyan health centre. BMC medical informatics
and decision making 2006,6:21.

Andreatta P, Debpuur D, Danquah A, Perosky J. Using cell phones to collect postpartum
hemorrhage outcome data in rural Ghana. International Journal of Gynecology &
Obstetrics 2011,113:148-151.

Tomlinson M, Solomon W, Singh Y, Doherty T, Chopra M, ljumba P, et al. The use of
mobile phones as a data collection tool: A report from a household survey in South
Africa. BMC medical informatics and decision making 2009,9.

Berg M, Wariero J, Modi V. Every child counts the use of sms in kenya to support the
community based management of acute malnutrition and malaria in children under five.
In; 2009.

Kiene SM, Sinibayi LC, Abrams A, Cloete A, Tennen H, Fisher JD. High rates of
unprotected sex occurring among HIV-positive individuals in a daily diary study in South
Africa: The role of alcohol use. Jaids-Journal of Acquired Immune Deficiency Syndromes
2008,49:219-226.

McGrath N, Richter L, Newell ML. Design and methods of a longitudinal study
investigating the impact of antiretroviral treatment on the partnerships and sexual
behaviour of HIV-infected individuals in rural KwaZulu-Natal, South Africa. BMC Public
Health 2011,11.

Crankshaw T, Corless 1B, Giddy J, Nicholas PK, Eichbaum Q, Butler LM. Exploring the
patterns of use and the feasibility of using cellular phones for clinic appointment
reminders and adherence messages in an antiretroviral treatment clinic, Durban, South
Africa. AIDS Patient Care STDS 2010,24:729-734.

114



187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

Kalichman SC, Kalichman MO, Cherry C, Swetzes C, Amaral CM, White D, et al. Brief
Behavioral Self-Regulation Counseling for HIV Treatment Adherence Delivered by Cell
Phone: An Initial Test of Concept Trial. AIDS Patient Care STDS 2011,25:303-310.

Mukund Bahadur KC, Murray PJ. Cell phone short messaging service (SMS) for
HIV/AIDS in South Africa: a literature review. Stud Health Technol Inform 2010,160:530-
534.

van Heerden AC, Norris SA, Richter LM. Using Mobile Phones for Adolescent Research
in Low and Middle Income Countries: Preliminary Findings From the Birth to Twenty
Cohort, South Africa. Journal of Adolescent Health 2010,46:302-304.

Haberer JE, Kahane J, Kigozi |, Emenyonu N, Hunt P, Martin J, et al. Real-time
adherence monitoring for HIV antiretroviral therapy. AIDS Behav 2010,14:1340-1346.

van der Kop ML, Ojakaa DI, Patel A, Thabane L, Kinagwi K, Ekstrom AM, et al. The
effect of weekly short message service communication on patient retention in care in the
first year after HIV diagnosis: study protocol for a randomised controlled trial (WelTel
Retain). BMJ open 2013,3.

Padian NS, Buve A, Balkus J, Serwadda D, Cates W, Jr. Biomedical interventions to
prevent HIV infection: evidence, challenges, and way forward. Lancet 2008,372:585-599.

Rotheram-Borus MJ, Swendeman D, Chovnick G. The past, present, and future of HIV

prevention: integrating behavioral, biomedical, and structural intervention strategies for

the next generation of HIV prevention. Annual review of clinical psychology 2009,5:143-
167.

Golub SA, Operario D, Gorbach PM. Pre-exposure prophylaxis state of the science:
empirical analogies for research and implementation. Current HIV/AIDS reports
2010,7:201-209.

Myers GM, Mayer KH. Oral preexposure anti-HIV prophylaxis for high-risk U.S.
populations: current considerations in light of new findings. AIDS patient care and STDs
2011,25:63-71.

Hogben M, Liddon N. Disinhibition and risk compensation: scope, definitions, and
perspective. Sexually Transmitted Diseases 2008,35:1009-1010.

Golub SA, Kowalczyk W, Weinberger CL, Parsons JT. Preexposure prophylaxis and
predicted condom use among high-risk men who have sex with men. Journal of acquired
immune deficiency syndromes 2010,54:548-555.

Bunnell R, Ekwaru JP, Solberg P, Wamai N, Bikaako-Kajura W, Were W, et al. Changes
in sexual behavior and risk of HIV transmission after antiretroviral therapy and prevention
interventions in rural Uganda. AIDS 2006,20:85-92.

De Cock KM, EI-Sadr WM. When to Start ART in Africa - An Urgent Research Priority.
New England Journal of Medicine 2013,368:886-889.

115



Vita

Kathryn Grace Curran

Education:
2009-2013 PhD; Epidemiology
University of Washington, Seattle, Washington
2005-2007 MHS; Johns Hopkins Bloomberg School of Public Health,
Baltimore, Maryland
International Health, Social and Behavioral Interventions
1999-2003 BA, Psychology

Emory University, Atlanta, Georgia
Psi Chi, National Honor Society

Professional Experience:

University of Washington International Clinical Research Center
Seattle, Washington
Predoctoral Research Associate April 2012-Present
Supervisors: Dr. Jared Baeten & Dr. Connie Celum  September 2009-September 2011
= Analyze data from HIV prevention trials and assist in manuscript development
= Conduct systematic reviews to assist with the design of a community-randomized
effectiveness trial of a comprehensive, targeted, biomedical and behavioral HIV
prevention package for East and Southern Africa

University of Washington Department of Epidemiology Seattle, Washington
Teaching Assistant, Epidemiology of Infectious Diseases January-April 2013
Supervisor: Dr. Lisa Manhart
= Lectured (epidemiology of malaria), maintained course website, graded student
homework, and held office hours

Project Accept, HIV Prevention Trials Network 043 Dar es Salaam, Tanzania
Research Coordinator July 2007-July 2009
Supervisor: Dr. Michael Sweat (transferred universities February 2008)

Johns Hopkins University (2007-2008); Medical University of South Carolina (2008-
2009)

116



= Liaison between U.S. and Tanzania collaborators on a National Institute of
Mental Health funded randomized controlled trial assessing a community-based
HIV voluntary counseling and testing intervention

= Supervised 5 ethnographers, 1 data manager, 2 data clerks, and 2 translators;
recruited and trained new staff in research methods, ethics, and project activities

= QOversaw the logistics of quantitative and qualitative data collection procedures

= Assisted in the development of journal manuscripts, study instruments, and
research protocols

Johns Hopkins Bloomberg School of Public Health Baltimore, Maryland
Graduate Research Assistant March 2007-May 2007
Supervisor: Dr. Michael Sweat
= Conducted survey of HIV prevention interventions for HIV positive people for a
World Health Organization project

SHARAN, Society for Urban Poverty Delhi, India
Graduate Research Assistant June-December 2006
Supervisor: Dr. Michael Sweat
= Conducted qualitative research to examine the post-detoxification needs of
injection drug users enrolled in a National Institute of Drug Abuse funded HIV
prevention study
= Trained and led a team of 3 interviewers
= Coded and analyzed data from in-depth interviews for final report and MHS

thesis
Education Development Center, Inc. Newton, Massachusetts
Research Assistant February 2004-July 2005

Supervisor: Ms. Cheryl Vince Whitman
= Assisted in proposal and grant writing
= Summarized research on emerging health fields for Global Programs and for the
National Center for Mental Health Promotion and Youth Violence Prevention
= Wrote, developed, and revised materials, guides, and presentations

World Health Organization Geneva, Switzerland
Intern October-December 2003
Supervisors: Dr. Herbert Peterson & Mr. Jack Jones
= Aided in implementation of international conference on family planning guidelines
= Assisted in summarization of results and recommendations from conference for
publication, titled “WHO Medical Eligibility Criteria for Contraceptive Use”
= Planned and executed pilot test of new document, titled “Information Series on
School Health: Creating an Environment for Emotional and Social Well-being”

117



Bibliography:

1. Curran K, Ngure K, Shell-Duncan B, Vusha S, Mugo NR, Heffron R, Celum C,
Baeten JM. "If | am given antiretrovirals | will think | am nearing the grave": HIV
serodiscordant couples' attitudes regarding early initiation of antiretroviral
therapy. AIDS. 2013.

2. Curran K, Mugo N, Kurth A, Ngure K, Heffron R, Celum C, Baeten J. Daily short
message service surveys to measure sexual behavior and pre-exposure
prophylaxis use among Kenyan men and women [published online ahead of print
May 22 2013]. AIDS Behav. 2013.

3. Kevany S, Khumalo-Sakutukwa G, Murima O, Chingono A, Modiba P, Gray G,
Van Rooyen H, Mrumbi K, Mbwambo J, Kawichai S, Chariyalertsak S,
Chariyalertsak C, Paradza E, Mulawa M, Curran K, Fritz K, Morin S. Health
diplomacy the adaptation of global health interventions to local needs in sub-
Saharan Africa and Thailand: Evaluating findings from Project Accept (HPTN
043). BMC Public Health. 2012; 12:459.

4. Heffron R, Ngure K, Mugo N, Celum C, Kurth A, Curran K, Baeten J. Willingness
of Kenyan HIV-1 serodiscordant couples to use antiretroviral based HIV-1
prevention strategies. JAIDS. 2012; 61(1): 116-9.

5. Curran K, Baeten JM, Coates TJ, Kurth A, Mugo NR, Celum C. HIV-1 prevention
for HIV-1 serodiscordant couples. Curr HIV/AIDS Rep. 2012; 9(2): 160-70.

6. Were E, Curran K, Delany-Moretlwe S, Nakku-Joloba E, Mugo NR, Kiarie J,
Bukusi EA, Celum C, Baeten JM. A prospective study of frequency and

correlates of intimate partner violence among African heterosexual HIV
serodiscordant couples. AIDS. 2011; 25(16): 2009-18.

Awards:

* Young Investigator Award for the 20™ Conference on Retroviruses and
Opportunistic Infections in Atlanta, GA (March 2013)

= The University of Washington STD/AIDS Research Training Fellowship
(September 2012-present, NIH T32-A1007140)

= The University of Washington International AIDS Research Training Fellowship
(September 2011-April 2012, NIH D43 TW000007)

118



