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Abstract

Hope is a powerful psychological construct which is linked to positive health. Greater hope is associated with improved
antiretroviral therapy adherence; however, less is known about the impact of hope on oral pre-exposure prophylaxis (PrEP)
outcomes. HIV Prevention Trials Network 082, was an open-label PrEP study among young women (ages 16-25) in South
Africa and Zimbabwe. Hope was measured at baseline and follow-up using a subset of the Hope for the Future Scale (score
range 6—24) and PrEP willingness was measured using a subscale of the HIV Prevention Readiness Measure (score range
6-30). Intracellular tenofovir-diphosphate (TFV-DP) concentrations were obtained from dried blood spot samples at weeks
13, 26, and 52; high PrEP adherence was defined as TFV-DP concentrations > 700 fmol/punch. Persistence was defined as
TFV-DP > 16 fmol/punch at weeks 26 and 52. Linear regression and generalized estimating equations were used to assess
the relationship between hope and PrEP willingness, adherence, and persistence. The median age of participants (n=432)
was 21 years (interquartile range [IQR]: 19-22). The mean hope score at baseline was 21.0 (SD=3.4). Although hope was
positively associated with PrEP willingness (p=0.22, 95% CI 0.15, 0.37), it was not associated with high PrEP adherence
(aRR=1.00,95% CI 0.96, 1.05), or persistence at follow-up (aRR=1.02, 95% CI 0.99, 1.05). While cultivating hope may be
an important strategy in building willingness to take oral PrEP, it may not be enough to sustain PrEP adherence or persistence.
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Introduction

P4l Margaret W. Gichane “Hope” is positive future expectancy, theorized as an indi-
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vidual’s agency and capacity to reach their goals within
their structural context [1]. Hopefulness is linked to resil-
ience during diagnosis, treatment, and long term prognosis
of various health conditions [2, 3]. In the context of HIV,
improvements in access and efficacy of antiretroviral therapy
(ART) have led to growing recognition of the role of hope in
the well-being of people living with HIV [4, 5]. A study of
adolescents living with HIV found that hope for the future
motivated their ART adherence due to aspirations to meet
educational, career, and family building goals [6]. Addition-
ally, studies of adults living with HIV have found positive
associations between hope and ART adherence and engage-
ment in HIV care [7], CD4 values [8], and improved quality
of life [9].

Emerging evidence suggests that hope may also influ-
ence HIV prevention. Hope for the future is associated with
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self-efficacy related to higher condom use [10] and delayed
sexual debut [11] among adolescent girls and young women
in South Africa. In early studies of pre-exposure prophy-
laxis (PrEP) implementation with individuals in sero-differ-
ent heterosexual relationships, couples reported that PrEP
offered them a sense of hope for proximal desires of safety
and normalcy, as well as longer term goals for having chil-
dren [12, 13]. Hope may motivate individuals to take and
adhere to PrEP as indicated by a study of South African
female sex workers which found that PrEP was viewed as a
source of hope [14]. However, the relationship between hope
and PrEP adherence and persistence has not been studied in
the priority population of East and Southern African ado-
lescent girls and young women (AGYW), who continue to
have high HIV incidence.

Studies to date indicate that African AGYW often have
high levels of PrEP uptake but low adherence and experience
a significant drop off in PrEP use in the first three months
following initiation [15—17]. Cultivating hope among young
women may help address known barriers to PrEP includ-
ing pill fatigue and forgetfulness [18—20]. The purpose of
this study was to examine the relationship between hope for
the future and PrEP willingness, adherence, and persistence
among young women in South Africa and Zimbabwe.

Methods
Study Design and Participants

HIV Prevention Trials Network (HPTN) 082 was an open-
label PrEP demonstration study among young women in
Cape Town and Johannesburg, South Africa, and Harare,
Zimbabwe conducted between 2016 and 2018 [21]. To be
eligible, participants had to be HIV negative, between 16 and
25 years old, sexually active and at high risk of HIV acqui-
sition [22]. A total of 451 participants were enrolled in the
study, all of whom were offered daily oral PrEP. Those who
initiated PrEP were randomized in a 1:1 ratio to the control
group with a standard PrEP adherence package (counselling
sessions, weekly SMS reminders, monthly in-person adher-
ence support clubs) or the enhanced adherence intervention
group (the standard package plus counselling based on PrEP
drug levels, called “drug-level feedback counselling”).

Data Collection

Sociodemographic, psychosocial, and behavioral data were
collected using computer-assisted self-interviewing (CASI)
methods at enrolment and follow-up timepoints. Participants
completed surveys providing data on social support, sexual
behavior (condom use, transactional sex), intimate part-
ner violence (IPV), and depressive symptoms. Depressive
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symptoms were measured using the 10-item Center for Epi-
demiologic Studies (CES-D). A score > 10 was indicative
of elevated depressive symptoms. This score has been pre-
viously used in studies of African adolescents and young
adults, including in several study languages (isiZulu, IsiX-
hosa) [23-25]. Social support was measured with two items
assessing the extent to which participants felt supported by
close friends and adults. Items were adapted from prior work
with young African women [26].

“Hope for the future” was measured at baseline and
39 weeks with a six-item scale which assessed anticipation
for a positive future and motivation for goal achievement.
Responses were on a four-point Likert scale (totally disa-
gree, disagree, agree, totally agree). Response values were
added to create a summary hope score with higher scores
indicating more hope (range 6—24) [10]. The Cronbach’s
alpha for the hope scale was 0.92.

PrEP willingness was measured at baseline using a sub-
set of questions from the HIV Prevention Readiness Meas-
ure (HPRM). Responses were on a five-point Likert scale
(totally disagree, disagree, “neither agree to disagree”,
agree, totally agree). Response values were added to cre-
ate a summary PrEP willingness score with higher scores
indicating more willingness (range 6-30) [27].

PrEP adherence was measured using intracellular ten-
ofovir-diphosphate levels (TFV-DP) in dried blood spots
(DBS). TFV-DP is a measure of sustained adherence and
provides a picture of the dosage and average use of PrEP in
the past month. DBS samples were collected at collected at
three, six, and twelve-month follow-up. PrEP adherence was
treated as a binary measure. For binary analyses, we used a
cutoff of TFV-DP > 700 fmol/punch for high adherence. The
threshold of high adherence was selected due to evidence
that dosing of 700 fmol/punch was associated with 100%
PrEP efficacy in men who have sex with men [28]. Persis-
tence was measured as detectable PrEP (> 16 fmol/punch)
at 26 and 52 weeks.

Data Analysis

We analyzed data using Stata v17. We used Wil-
coxon—-Mann—Whitney and Kruskall Wallis tests to exam-
ine differences in hope scores by baseline characteristics.
We conducted linear regression to examine the association
between hope and PrEP willingness at baseline. We used
generalized estimating equations with a log link, Poisson
distribution, exchangeable correlation structure, and robust
standard errors to estimate risk ratios for the association
between baseline hope and high adherence and persistence
at follow-up. Any baseline factors associated with hope
(based on p<0.10) were included in the multivariable
models. Multivariable models also included randomization
arm and site as covariates to adjust for differences in the



AIDS and Behavior (2025) 29:527-534

529

demographic characteristics of participants from each city
and any potential impacts of receipt of the enhanced adher-
ence support intervention. Additionally, we ran sensitivity
analyses assuming missing data indicated not achieving high
adherence and non-detectable PrEP levels at follow-up.

Ethical Review

The study protocol was approved by the ethics review com-
mittees at each study site: University of Cape Town Faculty
of Health Sciences (reference number: 129/2016), University
of Witwatersrand, Human Research Ethics Committee (ref-
erence number: 160304), and University of Zimbabwe Joint
Research Ethics Committee (reference Number: 27/16). All
participants provided written informed consent in English
or their local language. Following local regulations, partici-
pants below the legal age for consent provided assent, and
parent or guardian informed consent was obtained.

Results
Participant Characteristics

A total of 451 participants were enrolled in HPTN 082, of
whom 432 completed baseline questions about hope for the
future (Table 1). The median age was 21 years (interquartile
range [IQR]: 19-22). Forty-one percent of participants were
currently enrolled in school, and 85% had some secondary
education or higher (85%). Three quarters of participants
reported that they sometimes or often worried about food
security in their households. The majority of participants
(88%) reported having a primary sexual partner. A third of
participants reported rarely or never using condoms during
vaginal sex in the past month. A minority (28%) reported
engaging in transactional sex in the past month. Missing
hope scores were associated with having support from
adults, support from friends, and having a primary sexual
partner (Appendix A).

The median hope score was 22 at baseline (IQR: 18.5,
24). Hope was consistent between baseline (M =21.0,
SD =3.4) and 39-week follow-up M =21.0, SD=2.9), t
(744)=— 0.045, p=0.96). For each hope item, over 90%
of participants reported that they agreed or strongly agreed
(Table 2). Mean levels of hope were higher among partici-
pants who had never dropped out of school, compared to
those who had ever dropped out M =21.3 vs. M=20.3,
p <0.0001), and among participants currently enrolled
in school compared to those not enrolled (M =21.7 vs.
M=20.6, p<0.001). In terms of support, hope was higher
among participants who did not live with a partner compared
to those who did live with a partner (M =21.1 vs. M =20.6,
p=0.0125). Among psychosocial and behavioral outcomes,

hope levels were lower among participants who did not have
a primary sexual partner M =19.7 vs. M=21.2, p=0.0397),
had engaged in transactional sex in the past month (M =20.1
vs. M=21.4, p<0.0001), and among those who reported
any history of physical violence (M =20.3 vs. M=21.2,
p=0.0228). Participants with a CESD score above 10 had
lower hope levels compared to those with a score below 10
M=20.7 vs. M=21.3, p=0.0337).

Association Between Hope for the Future and PrEP
Willingness, Adherence, and Persistence

At baseline 418 participants reported on PrEP willingness.
Overall, participants reported a high willingness to use
PrEP (M =25.9, SD=3.9). For every one-standard devia-
tion increase in hope, there was a 0.22 standard deviation
increase in PrEP willingness (f=0.22, p<0.001).

Four hundred and twenty-seven participants initiated
PrEP. DBS data were available for 357, 348, 333, partic-
ipants at weeks 13, 26, and 52 respectively. The number
of participants with high adherence (> 700fmol/punch)
declined over time. At 13 weeks, 25% of participants had
high adherence based on the > 700 fmol/punch threshold
which decreased to 22% participants at week 26, and 9% of
participants at week 52. In multivariable models, baseline
hope levels were not associated with high PrEP adherence
at follow-up timepoints (aRR =1.00, 95% CI 0.96, 1.05)
(Table 3). Similarly, hope was not associated with high PrEP
adherence at follow-up in sensitivity analysis (RR=0.99,
95% C10.94, 1.02).

Fifty-eight percent of participants had detectable PrEP
levels at 26 weeks and 32% of participants had detectable
TFV-DP levels at 52 weeks. In multivariable models, base-
line hope was not associated with PrEP persistence at follow-
up time points (aRR=1.02, 95% CI 0.99, 1.05) (Table 3).
Similarly, hope was not associated with PrEP persistence at
follow-up in sensitivity analysis (RR =1.00, 95% CI 0.97,
1.03).

Discussion

In a study of young women enrolled in an open label HIV
prevention trial, we explored the relationship between
hope for the future and PrEP outcomes. Overall, we found
that participant hope scores were near the top of the scale
range, and that scores remained stable between baseline and
39 weeks. Hope was modestly positively correlated with
willingness to use PrEP. However, we did not find a sig-
nificant association between hope and PrEP adherence or
persistence. Our study adds to growing evidence exploring
the role of hope in HIV prevention.
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Table 1 Baseline characteristics

Characteristic Overall (n=432) Mean (SD) Statistic p-values
by mean hope score
Demographic
Age?
16-19 132 (31%) 20.8 (3.4) —1.427 0.1535
20-26 300 (69%) 21.1(3.3)
Enrolled in school
Yes 175 (41%) 21.7 (3.3) —4.088 <0.001
No 257 (59%) 20.6 (3.4)
Education®
Primary 9 (2%) 18.8 (4.1) 7.179 0.0243
Secondary 369 (85%) 21.0(3.3)
College or University 54 (13%) 21.6 3.7)
Ever dropped out of school
Yes 122 (28%) 20.3 (3.5) 3.308 0.0009
No 310 (72%) 21.3(3.3)
Food security (n= 423)°
Never worried 104 (25%) 21.0 (3.6) 2.584 0.2623
Sometimes worried 251 (59%) 20.9 (3.3)
Often worried 68 (16%) 21.5@3.1)
Support
Lives with parents®
Yes 211 (49%) 21.0 (3.5) 0.112 0.9112
No 221 (51%) 21.1 (3.2)
Lives with partner®
Yes 95 (22%) 20.6 (2.8) 2.497 0.0125
No 337 (78%) 21.1 (3.5)
Support from adults (n=428)"
Almost never supported 23 (5%) 20.9 (3.9) 0.803 0.6692
Sometimes supported 150 (35%) 21.0(3.1)
Very well supported 255 (60%) 21.0 (3.9)
Support from friends (n=426)"
Almost never supported 22 (5%) 22.1(2.3) 2.817 0.2445
Sometimes supported 223 (52%) 21.1 (3.1)
Very well supported 181 (43%) 20.8 (3.8)

Behavioral and psychosocial factors
Has a primary sex partner, past 3 months (n=422)*

Yes 370 (88%) 21.2(3.1) —2.057 0.0397
No 52 (12%) 19.7 (4.7)

Condom use with vaginal sex, past month (n=343)"
Never 65 (20%) 21.3(3.1) 0.647 0.9577
Rarely 52 (15%) 21.5@3.1)
Sometimes 118 (34%) 21.1 (3.5)
Often 37 (11%) 21.1(3.9)
Always 71 (20%) 21.5(2.6)

Any transactional sex in the past month?
Yes 122 (28%) 20.1 (3.6) —3.967 0.0001
No 310 (72%) 21.4(3.2)

Any emotional violence from partner, past year (n=428)*
Yes 160 (37%) 21.0(3.3) 0.769 0.442
No 268 (63%) 21.1 (3.5)

Any physical violence from partner, past year (n=430)*
Yes 84 (19%) 20.3 (3.9) 2277 0.0228
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Table 1 (continued) Characteristic Overall (n=432) Mean (SD) Statistic p-values
No 346 (81%) 21.2(3.2)
Any sexual violence from partner, past year (n=431)*
Yes 40 (9%) 21.0 (4.2) —0.605 0.5452
No 391 (91%) 21.0 (3.3)
CESD scale> 10
Yes 184 20.7 2.124 0.0337
No 248 21.3
Covariates
Intervention Group (n=409)*
Enhanced adherence 209 (51%) 21.1 (3.5) 1.564 0.1179
Standard 200 (49%) 20.8 (3.3)
Study Site®
Cape Town 134 (31%) 20.9 (3.6) 31.962 0.0001
Johannesburg 156 (36%) 219 3.1
Harare 142 (33%) 20.1 (3.2)

“Data were not normally distributed; thus, we used nonparametric Wilcoxon-Mann—Whitney test to assess
differences across groups. The z score statistic is reported.

’Data were not normally distributed; thus, we used nonparametric Kruskal-Wallis test to assess differences

across groups. The chi? statistic is reported.

Table 2 Distribution of hope items

Item Totally Disagree, n (%) Agree, n(%) Totally agree, n(%)
disagree, n
(%)
Personal motivation to achieve goals
3 TItrust that I will achieve the goals that I set for myself 14 (3.1) 4(0.9) 150 (33.6) 279 (62.4)
6 I can achieve my dreams if I focus on them 12 (2.7) 8 (1.8) 147 (32.9) 280 (62.6)
Anticipation of a positive future
1 Iknow that my life will be better in the future 12 (2.7) 2(0.5) 165 (37.3) 264 (59.6)
4 I believe that the things I am doing now are preparing me for what I wantin 12 (2.7) 7(1.6) 182 (40.9) 244 (54.8)
the future
5 TIbelieve that I will be successful even when there are difficulties in my life 15 (3.4) 2 (0.5) 164 (36.7) 266 (59.5)
now
Influence of others on hope
2 The important people in my life tell me that I will have a successful life 17 (3.9) 17 (3.9) 213 (48.3) 194 (43.0)
Table 3 Longitudinal RR 95% CI p-value aRR® 95% CI p-value
association between hope and
PrEP adherence High adherence
Hope 0.99 0.95, 1.04 0.73 1.00 0.96, 1.05 1.00
Persistence
Hope 1.01 0.98, 1.04 0.418 1.02 0.99, 1.05 0.303

RR relative risk, aRR adjusted relative risk

“Multivariable models adjust for education, school enrollment, school dropout, living with a primary part-
ner, transactional sex engagement, experience of physical intimate partner violence in the past year, site

and study arm.
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Although the positive relationship between hope and
PrEP willingness was small, previous literature linking
hopelessness to adolescent sexual risk behaviors [29, 30]
suggests that building hope may be a promising strategy
in HIV prevention interventions. A recent review found
that hopelessness is amenable to change via strategies such
as therapy, behavioral interventions, support groups, and
individual exercises [31]. One such example is the Build-
ing Hope for the Future Intervention which was tested in
a sample of middle school students [32]. The five-week
group-based intervention focused aimed to help students to
(1) conceptualize clear goals; (2) produce a numerous range
of pathways to attainment; (3) summon the mental energy to
maintain the goal pursuit; and (4) reframe seemingly insur-
mountable obstacles as challenges to be overcome. Program
completion was associated with gains in hope, life satisfac-
tion and self-worth up to 18 months post intervention [32].
Evidence of the association between neighborhood [33] and
household [11] socioeconomic conditions and hope, also
suggest that structural interventions which aim to change the
conditions which restrict hope, including through providing
educational and economic support, may increase hope, and
in turn impact HIV prevention behaviors. These strategies
warrant further research in PrEP delivery programs, includ-
ing offering a choice of long-acting PrEP which may be less
burdensome for women than daily pill-taking and provide
them with a greater sense of autonomy.

The null relationships between hope and PrEP adher-
ence and persistence are contrary to literature examining
the relationship between hope and adherence to ART [7].
There are several possible explanations for this finding.
First, adolescence is a period of rapid developmental and
neurocognitive changes. During this period adolescents
show a strong present bias [34] which makes them more
likely to weigh the present demands and ‘costs’ of taking
PrEP (e.g. potential side effects, waiting at a clinic, etc.)
[35] compared to the potential long term benefit of not
acquiring HIV. Second, hope may be a better determinant
of adherence for conditions which are already diagnosed,
compared to HIV acquisition for some adolescent popula-
tions. Hope is associated with treatment adherence in stud-
ies on adolescent cancer [36], asthma [37] and type 1 dia-
betes [38]. Third, hope may have a differential impact on
preventative behaviors. A study among young women in
Durban, South Africa found positive relationships between
hope and modern contraceptive use, but null associations
between HIV risk and protective behaviors including
transactional sex and condom use [39]. Though adolescent
girls and young women may seek to both prevent unin-
tended pregnancy and HIV, factors including stigma of
being perceived to be living with HIV [20], perceived risk
of HIV acquisition versus pregnancy, and burden of use
(e.g. daily oral PrEP vs. contraceptive injection every three
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months) may increase their motivation to use contracep-
tion in comparison to oral PrEP. Future research should
explore the association between hope and PrEP adherence
for diverse adolescent populations and with introduction of
highly efficacious, and less adherence dependent, longer-
acting PrEP formulations.

There was limited variability in hope scores. With
nearly all participants reporting high hope scores, we were
restricted in our ability to understand the full spectrum of
hope scores and the relationship between PrEP outcomes.
This finding is similar to previous attempts to measure hope
in the context of HIV prevention among women in Eastern
and Southern Africa [10, 39, 40]. The Hope for the Future
scale used in this study was first developed and validated
with young women within the context of HPTN 068, a ran-
domized trial which assessed the impact of conditional cash
incentives on the incidence of HIV, HSV-2, and sexual risk
behaviors in Mpumalanga province, South Africa. In HPTN
068 over 75% of young women enrolled in the trial reported
high levels of hope [10]. Similarly, hope was assessed among
women using the Snyder Hope Scale in trials for MAISHA
[40], a microfinance and intimate partner violence (IPV) pre-
vention intervention implemented in Tanzania, and Stepping
Stones and Creating Futures [39], an IPV and livelihoods
strengthening intervention implemented in South Africa. In
all three studies, most participants had hope scores that were
at the midpoint or higher, with limited variation in scores.
While intervention trials may recruit participants with higher
hope compared to general populations [41], there is a need
for measures which capture a fuller range of hope.

These findings must be interpreted in light of a few
limitations. We used a baseline measure of hope to assess
adherence and persistence at 3-, 6-, and 12-month follow-
up. While we found that hope was stable between baseline
and 39 weeks (~ 10 months), it is possible that we did not
fully capture variations in hope that were more proximal to
DBS measurement. The large drop offs in PrEP adherence
and persistence over time may have also reduced our ability
to detect the effect of hope. Further, HPTN 082 trial was
not designed with a primary focus on the impact of hope
on PrEP outcomes thus we may be missing data on other
key confounders. HPTN 082 was implemented from 2016 to
2018 during the early roll out of oral PrEP in South Africa
and Zimbabwe. Limited awareness about PrEP among the
general public may have made it difficult for young women
to store their bottle of pills and to adhere or persist to daily
pill-taking for HIV prevention with a drug that many asso-
ciated with HIV treatment. Finally, this analysis was done
in the context of a clinical trial providing a large package
of supportive PrEP adherence counseling interventions—
results on the association between hope and PrEP use may
not be generalizable to young women outside of a PrEP trial
setting.
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Conclusion

Our study provides novel evidence of the relationship
between hope and PrEP willingness, adherence, and per-
sistence in a sample of young women in high HIV burden
Southern African settings. Additional research to understand
the relationship of hope to HIV prevention and integrating
interventions which support and sustain hope among young
women may be a promising strategy to explore in HIV pre-
vention interventions.
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