DREAMS impact on HIV status knowledge and sexual
risk among cohorts of young women in Kenya and
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Objectives: We sought evidence of DREAMS’ impact on uptake of services and sexual
risk among adolescent-girls-and-young-women (AGYW).

Design: Cohorts of AGYW aged 13-22 years were randomly selected in 2017-2018
and followed-up to 2019; 1081 in Nairobi, Kenya;1171 in Gem, western Kenya;and
2184 in uMkhanyakude, South Africa.

Methods: Outcomes were knowledge of HIV status, condomless sex (past 12 months),
lifetime partners, transactional sex (past 12 months), and awareness and use of condoms
and pre-exposure-prophylaxis (PrEP). Using a causal inference framework, we esti-
mated the proportions with each outcome if all vs. none were DREAMS invitees by
2018.

Results: Among AGYW followed up in 2019, the percentage invited to DREAMS by
2018 was 74, 57, and 53% in Nairobi, Gem, and uMkhanyakude, respectively. By
2018, the estimated percentages of AGYW who would know their HIV status,
comparing the scenarios that all vs. none were DREAMS invitees, were 86 vs.
56% in Nairobi, 80 vs. 68% in Gem, and 56 vs. 49% in uMkhanyakude. By 2019,
awareness of condoms and PrEP was high among DREAMS invitees, but recent
participation in condom promotion activities was less than 50% and recent PrEP
use was around 0-10%. In Gem, there was evidence of a reduction attributable to
DREAMS in condomless sex, and among younger AGYW in the number of lifetime
partners;in Nairobi evidence of a reduction in condomless sex among sexually active
older AGYW;and in uMkhanya-kude no evidence that DREAMS changed these
outcomes.

Conclusion: Alongside sustaining high levels of knowledge of HIV status, more is
needed to link AGYW into prevention methods such as PrEP and condoms.
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Comprehensive HIV prevention promotes safer sexual partnerships, but poverty, social
norms, and inequalities limit AGYW’s prevention choices.
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Introduction

Materials and methods

The high risk of HIV acquisition among adolescent girls
and young women (AGY W), relative to male peers and
older age groups, has been a consistent feature of the HIV
pandemic in sub-Saharan Africa [1—4]. Rapid rises in
sexually acquired HIV infection from an early age have
driven high levels of adult HIV prevalence, even as
antiretroviral treatment (ART) has become more widely
available [4—38]. In recognition that broader HIV epidemic
control relies on stronger, differentiated prevention
among young people, global and national commitments
to youth-centered campaigns have grown in the past
decade [9]. This includes the large investment by
PEPFAR and private sector partners in the DREAMS
(Determined, Resilient, Empowered, AIDS-free, and
Mentored lives) Partnership since 2015 [10].

In 15 of the countries most affected by HIV/AIDS,
DREAMS seeks to combine evidence-based interven-
tions in a coherent package that simultaneously addresses
the multiple, complex drivers of AGYW risk. As single
interventions and sectors had previously shown limited
effect on HIV outcomes among AGYW, DREAMS
employs a comprehensive and multisectoral approach to
address the “myriad of factors” that increase young
women’s sexual risk [6,11]. The DREAMS “core
package” includes biomedical, social, and behavioral
interventions [12].

As part ofan independent evaluation of DREAMS across
diverse settings in Kenya and South Africa during 2016—
2019, we sought evidence of DREAMS’ impact on
sexual behaviors that are associated with HIV incidence
[13]. Behaviors such as condomless sex, increased number
ofsexual partners, and engagement in transactional sex are
established predictors of HIV acquisition and other
sexually transmitted infections [14—16]. In addition,
uptake of HIV testing — and knowing one’s HIV status —
can enable individuals to adopt safe sexual behaviors and,
through treatment and prevention cascades, link with
services including condoms, ART, and pre-exposure-
prophylaxis (PrEP) to avoid acquisition or transmission of
HIV [17,18]. By evaluating DREAMS’ effect on such
behaviors, we aimed to understand whether it has a direct
effect on AGYW’s individual risk factors and service
uptake.

Settings and study design

Evaluation studies were conducted in urban informal
settlements in Nairobi in Kenya, rural Gem in Siaya
county in western Kenya, and rural uMkhanyakude in
KwaZulu Natal in South Africa. Each of the three settings
had a long-established demographic surveillance system
overlapping with an area selected by PEPFAR for
DREAMS investments [13]. In each setting, a random
sample of AGYW was selected from a population-wide
sampling frame and enrolled into a closed cohort study,
with a target sample size of approximately 1000 in each
Kenyan setting, and approximately 2000 in uMkhanya-
kude. Sampling was stratified by younger and older
AGY W at the time of enrolment, using categories of 13—
17 and 18—22 years in Gem and uMkhanyakude, and 15—
19 and 20—22 years in Nairobi. Enrolment was in 2017 in
Nairobi and uMkhanyakude, and in 2018 in Gem, with
annual follow-up to 2019.

At enrolment and at each follow-up, questionnaire data
were collected on self-reported invitation to participate in
DREAMS (yes or no), participation in interventions that
were part of the DREAMS core package, individual and
household characteristics that could be determinants of
outcomes and/or invitation to DREAMS, and outcomes
across themes of biological, social, and behavioral
protection. Data were collected electronically using
tablets, with questionnaires administered by trained
research interviewers. Sensitive questions around sexual
behavior were self-completed by participants on
the tablet.

DREAMS interventions

DREAMS interventions were conceptualized as a core
package of evidence-based interventions, delivered to
individual AGYW, their families, and the wider
community [11]. Individual-level interventions aimed
to empower AGYW and reduce their risk of HIV
acquisition, and included HIV testing services, social asset
building, condom promotion and provision, education
on PrEP, social protection (including education subsi-
dies), school-based HIV prevention curricula encom-
passing HIV, sex, and violence prevention education,
post-violence care, and expanding the availability and
range of contraceptives. There was targeted provision of
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PrEP to AGYW identified as being at high risk of HIV
acquisition, including young women who sell sex.

In the two Kenyan settings, one implementing partner
was responsible for all intervention delivery and for which
AGYW to enroll into DREAMS. Targeting criteria
included household poverty, whether AGYW were in or
out of school, had a child or were pregnant, and/or had
lost one or both parents. In South Africa, uMkhanyakude
was selected for DREAMS investments after a national
geographic prioritization exercise. Multiple implement-
ing partners delivered components of the intervention
package in the same district, with community-based
organizations identifying vulnerable AGYW from their
registers of orphans and vulnerable children and house-
holds, and referral of AGYW by school staff, healthcare,
and social workers.

Implementation began in 2016, with all interventions
being delivered by 2017. Invitation to participate in
DREAMS continued into 2018 in Kenya, and interven-
tion delivery continued during 2019-2020. In uMkha-
nyakude, PEPFAR investments in DREAMS were
discontinued at the end of 2018.

Outcomes and explanatory variables, and
analysis

Outcomes were self-reported and comprised knowledge
of HIV status (defined as a self-report of HIV-positive
status or testing HIV-negative in the previous 12 months),
condomless sex in the previous 12 months (asked of those
who reported a sexual partner in the past 12 months),
number of lifetime partners, transactional sex (defined as
sex in exchange for material support of any kind) in the
previous 12 months, and awareness and use of condoms
and PrEP. We analyzed these outcomes using 2019 data,
to represent a time point 2—3years after DREAMS
interventions were established and when all AGYW who
were invited to DREAMS would have participated in
interventions for at least 1year. We also analyzed
knowledge of HIV status in 2018, due to the immediacy
of the effect of uptake of HIV testing services on
this outcome.

The impact of DREAMS was estimated by comparing
outcomes among AGY W who were, or were not, invited
to DREAMS by 2018. For each outcome, directed
acyclic graphs (DAGs) were used to identify a minimal set
of confounding variables that should be controlled for in
analyses of the impact of DREAMS, informed by how
DREAMS was targeted and which individual and
household characteristics could influence the outcomes.
This minimal set encompassed age group, highest
educational achievement, currently in school, measures
of household poverty including a wealth index and food
insecurity, orphanhood status, ever had sex, and ever
pregnant, all measured at cohort enrolment.

First, we wused multivariable logistic regression to
summarize the association between DREAMS invitation
and each outcome with odds ratios, adjusting first only for
age group and area of residence, and then for all
confounding variables identified from the DAG. These
analyses were done separately for each setting, and both
overall and separately for younger and older AGY W.

Second, we conducted analysis within a causal inference
framework to compare the percentage of AGYW with
the outcome under the two counterfactual scenarios that
all AGYW were invited to DREAMS vs. none were
invited to DREAMS. For this, our primary analysis used
propensity-score regression adjustment. The outcome of
the propensity score model was invitation to DREAMS
by 2018 (yes or no), with explanatory variables those in
the minimal set of confounding variables. This model
was used to estimate a “‘propensity to be invited to
DREAMS” for each AGYW. For each of our outcome
variables, we then fitted a logistic regression model to
predict the probability ofthe outcome with restriction to
AGYW who were DREAMS invitees; age group and the
propensity score were explanatory variables. From this
model, we predicted the probability of the outcome for
all AGYW, irrespective of whether or not they were
invited to DREAMS. The average value of these
probabilities was used to estimate the percentage of
AGYW with the outcome under the counterfactual
scenario that all AGYW were DREAMS invitees. We
repeated this approach for AGY W who were not invited
to DREAMS, to estimate the percentage of AGY W with
the outcome under the counterfactual scenario that no
AGYW were DREAMS invitees. We present these
average predictions overall, and separately for younger
and older AGYW.

We used bootstrapping on 1000 samples drawn with
replacement to obtain confidence intervals for our
predicted percentages with the outcome, and for the
difference in the percentages between the two counter-
factual scenarios. We also conducted sensitivity analyses,
using inverse-probability-of-treatment (IPTW) weight-
ing (with probability of treatment equal to the propensity
score), stratification on the propensity score, and also
using predictions derived from a multivariable logistic
regression model of the outcome variable on the minimal
confounding set of explanatory variables.

Ethics

Approvals were granted by research ethics committees at
the London School of Hygiene and Tropical Medicine,
the University of KwaZulu-Natal, Amref Health Africa,
the Kenyan Medical Research Institute, University
College London, and the Liverpool School of Tropical
Medicine. Written informed consent was obtained from
participants aged at least 18 years. For legal minors less
than 18 years, guardian consent was taken first before a
girl’s assent was sought.
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Results

Cohort enrolment and retention

In Nairobi 1081, in Gem 1171, and in uMkhanyakude
2184 AGYW were enrolled to the cohort. Cohort
retention in 2019 was high, at 79% in Nairobi, 87% in
Gem, and 78% in uMkhanyakude (S1 Table, http://links.
lww.com/QAD/C428). Retention was higher among
AGYW who were invited to participate in DREAMS
compared with those who were not, with a larger
difference among older than younger AGYW, and in
Nairobi compared with Gem and uMkhanyakude.

Retention was at least 65% across most categories of
participant characteristics, as measured at enrolment (S1
Table, http://links.Iww.com/QAD/C428), with the
largest differentials according to educational and sexual
experience. In Nairobi and uMkhanyakude, retention
was around 10—20% higher among those in vs. out of
schooling at enrolment. Among older AGY W, retention
was around 15-20% lower among those who had ever
had sex compared with those who had not in Nairobi and

Table 1. Characteristics at enrolment, Nairobi.

Gem, with no clear patterns in uMkhanyakude;
differentials were smaller among younger AGY W, among
whom around 90% reported at enrolment that they had
never had sex.

Characteristics at enrolment

Among AGY W followed up in 2019, the percentage who
had been invited to DREAMS by 2018 was 74% (628/
852) in Nairobi, 57% (582/1018) in Gem, and 53% (903/
1712) in uMkhanyakude (Tables 1-3). The correspond-
ing figures were higher among younger AGYW (80%
(369/464) in Nairobi, 58% (361/622) in Gem, and 63%
(608/972) in uMkhanyakude) and lower among older
AGYW (67% (259/388) in Nairobi, 56% (221/396) in
Gem, and 40% (295/740) in uMkhanyakude.

Comparing AGY W who were invited to DREAMS by
2018 with those who were not, differentials in
characteristics at enrolment were relatively small and
around 5-10% in absolute terms (Tables 1-3). For
example, DREAMS invitees were more likely to be
enrolled in school, to report household food insecurity

Overall

15-17 years 18-22 years

Invited to DREAMS

Invited to DREAMS Invited to DREAMS

No Yes No Yes No Yes
n (%) n (%) n (%) n (%) n (%) n (%)

Currently in school

No 109 (48.7) 203 (32.3) 20 (21.1) 47 (12.7) 89 (69) 156 (60.2)

Yes 115 (51.3) 425 (67.7) 75 (78. 322 (87.3) 40 (31) 103 (39.8)
Highest education completed

None/incomplete primary 30 (13.4) 62 (9.9) 19 (20.0) 47 (12.7) 11 (8.5) 15 (5.8)

Complete primary 54 (24.1) 116 (18.5) 26 (27.4) 76 (20.6) 28 (21.7) 40 (15.4)

Some secondary 76 (33.9) 334 (53.2) 43 (45.3) 236 (64.0) 33 (25.6) 98 (37.8)

Complete secondary/tertiary 64 (28.6) 116 (18.5) 7 (7.4) 10 (2.7) 57 (44.2) 106 (40.9)
Food insecurity

No 166 (74.1) 398 (63.4) 70 (73.7) 232 (62.9) 96 (74.4 166 (64.1)

Yes 58 (25.9) 230 (36.6) 25 (26.3) 137 (37.1) 33 (25.6 93 (35.9)
Self-assessed household poverty

Very poor 23 (10.3) 92 (14.6) 8 (8.4) 50 (13.6 15 (11.6) 42 (16.2)

Moderately poor 180 (80.4) 492 (78.3) 79 (83.2) 289 (78.3) 101 (78.3) 203 (78.4)

Not poor 21 (9.4) 44 (7.0) 8 (8.4) 30 (8.1) 13 (10.1) 14 (5.4)
Wealth tertile

Third (lowest) 77 (34.4) 226 (36.0) 36 (37.9) 138 (37.4) (31. 88 (34.0)

Second (intermediate) 79 (35.3) 198 (31.5) 38 (40.0 118 (32.0) 41 (31.8 80 (30.9)

First (highest) 68 (30.4) 204 (32.5) 21 (221 113 (30.6) 7 (36. 91 (35.1
Sexual and pregnancy history

Never had sex 125 (55.8) 432 (68.8) 82 (86.3) 332 (90.0) 43 (33.3 100 (38.6)

Ever had sex, never pregnant 26 (11.6) 64 (10.2) 6 (6.3) 19 (5.1) 20 (15.5 45 (17.4)

Ever pregnant 73 (32.6) 132 (21.0) 7 (7.4) 18 (4.9) 66 (51.2) 114 (44.0)
Lifetime partners

0 125 (55.8) 432 (68.8) 86.3 332 (90.0) 43 (33.3 100 (38.6)

1 60 (26.8) 102 (16.2) 11 (11.6) 26 (7.0) 49 (38.0) 76 (29.3)

>2 39 (17.4) 94 (15) (2.1 11 (3.0) 37 (28.7) 83 (32.0)
Marital status

Never married 161 (71.9) 534 (85.0) 92 (96.8) 362 (98.1) 69 (53.5 172 (66.4)

Currently married 54 (24.1) 79 (12.6) 221 7 (1.9) 52 (40.3) 72 (27.8)

Previously married 9 (4.0) 15 (2.4) 1(1.1) 0 (0.0) 8 (6.2) 15 (5.8)
Orphanhood status

Not an orphan 170 (75.9) 493 (78.5) 75 (7 297 (80.5) 95 (73.6 196 (75.7)

Single/double orphan 54 (24.1) 135 (21.5) 20 (21.1) 72 (19.5) 34 (26.4) 63 (24.3)
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Table 2. Characteristics at enrolment, Gem.

Overall

Invited to DREAMS

13-17 years

18-22 years

Invited to DREAMS

Invited to DREAMS

No Yes No Yes No Yes
n (%) n (%) n (%) n (%) n (%) n (%)
Highest education completed
Primary/None 175 (40.1) 260 (44.7) 136 (52.1) 221 (61.2) 39 (22.3) 39 (17.6)
Secondary and above 143 (32.8) 229 (39.3) 61 (23.4) 84 (23.3) 82 (46.9) 145 (65.6)
Unknown 118 (27.1) 93 (16.0) 64 (24.5) 56 (15.5) 54 (30.9) 37 (16.7)
Food insecurity
No 360 (82.6) 429 (73.7) 218 (83.5) 276 (76.5) 142 (81.1) 153 (69.2)
Yes 76 (17.4) 153 (26.3) 43 (16.5) 85 (23.5) 33 (1 68 (30.8)
Self-assessed household poverty
Very poor 48 (11.0) 81 (13.9) 38 (14.6) 55 (15.2) 10 (5.7) 26 (11.8)
Moderately poor 307 (70.4) 424 (72.9) 176 (67.4) 254 (70.4) 131 (74.9) 170 (76.9)
Not poor 81 (18.6) 77 (13.2) 47 (18.0) 52 (14.4) 34 (19.4) 25 (11.3)
Wealth tertile
Third (lowest) 157 (36.0) 267 (45.9) 101 (38.7) 160 (44.3) (32.0) 107 (48.4)
Second (intermediate) 83 (19.0) 112 (19.2) 52 (19.9) 69 (19.1) 31(17.7) 43 (19.5)
First (highest) 196 (45.0) 203 (34.9) 108 (41.4) 132 (36.6) 8 (50.3) 71 (32.1)
Sexual and pregnancy history
Never had sex 279 (64.0) 422 (72.5) 221 (84.7) 330 (91.4) 58 (33.1) 92 (41.6)
Ever had sex, never pregnant 76 (17.4) 82 (14.1) 31(11.9) 25 (6.9) 45 (25. 57 (25.8
Ever pregnant 81 (18.6) 78 (13.4) 9(3.4) 6 (1.7) 72 (41.1 72 (32.6
Lifetime partners
0 280 (64.2) 422 (72.5) 221 (84.7) 330 (91.4) 59 (33.7) 92 (41.6)
1 76 (17.4) 100 (17.2) 28 (10.7) 27 (7.5) 48 (27.4) 73 (33.0
>2 80 (18.3) 60 (10.3) 12 (4.6) 4 (1.1) 68 (38.9 56 (25.3
Orphanhood status
Not an orphan 259 (59.4) 356 (61.2) 164 (62.8) 232 (64.3) 95 (54.3) 124 (56.1)
Maternal orphan 15 (3.4) 20 (3.4) 8 (3.1) 9 (2.5) 7 (4.0) 11 (5.0
Paternal orphan 36 (8.3) 56 (9.6) 24 (9.2) 29 (8.0) 12 (6.9) 27 (12.2)
Double orphan 19 (4.4) 14 (2.4) 8 (3.1) 6 (1.7) 11 (6.3) 8 (3.6)
Unknown 107 (24.5) 136 (23.4) 57 (21.8) 85 (23.5) 50 (28.6) 51 (23.1)
Table 3. Characteristics at enrolment, uMkhanyakude.
Overall 13-17 years 18-22 years
Invited to DREAMS Invited to DREAMS Invited to DREAMS
No Yes No Yes No Yes
n (%) n (%) n (%) n (%) n (%) n (%)
Currently in school
No 248 (30.7) 111 (12.3) 5(1.4) 5(0.8) 243 (54.6) 106 (35.9)
Yes 561 (69.3) 792 (87.7) 359 (98.6) 603 (99.2) 202 (45.4) 189 (64.1)
Highest education completed
None/incomplete primary 67 (8.3) 109 (12.1) 9 (13.5) 104 (17.1) 18 (4.1) 5(1.7)
Some secondary 591 (73.1) 732 (81.1) 314 (86.3) 502 (82.6) 277 (62.4) 230 (78.0)
Complete secondary/tertiary 150 (18.6) 62 (6.9) 1(0.3 2 (0.3) 149 (33.6) 60 (20.3)
Food insecurity
No 528 (65.4) 647 (71.9) 290 (79.9) 467 (77.2) 238 (53.6) 180 (61.0)
Yes 279 (34.6) 253 (28.1) 73 (20.1) 138 (22.8) 206 (46.4) 115 (39.0)
Wealth tertile
Third (lowest) 247 (32.2) 345 (39.2) 97 (27.4) 231 (39.0) 150 (36.2) 114 (39.9)
Second (intermediate) 277 (36.1) 299 (34.0) 129 (36.4) 195 (32.9) 148 (35.7) 104 (36.4)
First (highest) 244 (31.8) 235 (26.7) 128 (36.2) 167 (28.2) 116 (28.0) 68 (23.8)
Sexual and pregnancy history
Never had sex 424 (53.0) 636 (70.6) 321 (89.4) 542 (89.4) 103 (23.4) 94 (31.9)
Ever had sex, never pregnant 117 (14.6) 101 (11.2) 18 (5.0 37 (6.1) 99 (22.4) 64 (21.7)
Ever pregnant 259 (32.4) 164 (18.2) 20 (5.6) 27 (4.5) 239 (54.2) 137 (46.4)
Lifetime partners
426 (52.7) 637 (70.5) 321 (88.2) 542 (89.1) 105 (23.6) 95 (32.2)
1 65 (8.0) 63 (7.0) 13 (3.6) 18 (3.0) 52 (11.7) 45 (15.3)
>2 67 (8.3) 32 (3.5) 5(1.4) 4(0.7) 62 (13.9) 28 (9.5)
Unknown 251 (31.0) 171 (18.9) 25 (6.9) 44 (7.2) 226 (50.8) 127 (43.1)
Ever migrated
No 648 (80.1) 784 (86.8) 338 (92.9) 570 (93.8) 310 (69.7) 214 (72.5)
Yes 161 (19.9) 119 (13.2) 26 (7.1) 38 (6.3) 135 (30.3) 81 (27.5)
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(in Kenya), and less likely to report they had ever had sex,
than those not invited to DREAMS.

Estimated impact of DREAMS on outcomes

Knowledge of HIV status, in 2018 and 2019 In 2018, in all
three settings and for both younger and older AGYW,
knowledge of HIV status was higher among those invited to
DREAMS compared with those not invited (Table 4).
Among older AGYW, the corresponding percentages
were 89 vs. 73% in Nairobi, 85 vs. 74% in Gem, and 73
vs. 71% in uMkhanyakude, with adjusted odds ratios (aORs)
of 3.3, 1.8, and 1.4, respectively. Among younger AGY W,
comparing DREAMS invitees with non-invitees, the
percentage who knew their HIV status was 83 vs. 46% in
Nairobi, 78 vs. 64% in Gem, and 43 vs. 33% in
uMkhanyakude, withaORs 0f8.4,2.0,and 1.5, respectively.

We estimated that the percentages of AGY W who would
know their HIV status in 2018, comparing the scenarios
that all were invited to DREAMS vs. none were invited,
were 86 vs. 56% in Nairobi [difference, 29.3% increase
due to DREAMS with 95% confidence interval (95%
CI) 21.9-37.0], 80 vs. 68% in Gem (difterence, 11.8%
with 95% CI 6.6—17.0), and 56 vs. 49% in uMkhanya-
kude (difterence, 7.0% with 95% CI 2.8—11.4) (Table 5,
Fig. 1). Differentials were larger among younger than
older AGYW.

In 2019, the differentials in knowledge of HIV status
between DREAMS invitees and non-invitees were
smaller than in 2018, and in uMkhanyakude there was
no longer evidence of a differential (S2, http://links.Iww.
com/QAD/C428 and S3, http://links.lww.com/QAD/
C428 Tables).

Condomless sex at least once in the previous

12 months in 2019, among all adolescent girls and
young women

Among older AGYW, the percentage who reported
condomless sex was lower among DREAMS invitees
than non-invitees in the Kenyan settings (49 vs. 61% in
Nairobi; 23 vs. 37% in Gem), and did not differ by
DREAMS invitation in uMkhanyakude (46 vs. 48%)
(Table 4). We estimated that the percentages who would
report condomless sex, comparing the scenarios that all
were invited to DREAMS vs. none were invited, were 50
vs. 57% in Nairobi (difference, -6.2% with 95% CI -16.3
to 4.4), 26 vs. 37% in Gem (difference, -11.5% with 95%
CI -21.8 to —0.2), and 48 vs. 47% in uMkhanyakude
(difference, 1.5% with 95% CI -6.4 to 9.1), with evidence
for a reduction due to DREAMS only in Gem (Table 5,
Fig. 1).

Among younger AGYW, the percentage who reported
condomless sex was considerably lower than among older
AGYW (Table 4). We estimated that the percentages who
would report condomless sex, comparing the scenarios
that all were invited to DREAMS vs. none were invited,

were 19 vs. 11% in Nairobi (difterence, 8% with 95% CI
0.7—-15.0), 4 vs. 7% in Gem (difference, -2.9% with 95%
CI -6.2 to 0.6), and 12 vs. 12% in uMkhanyakude
(difference, 0.2% with 95% CI -7.0 to 3.9) (Table 5,
Fig. 1), with weak evidence of an increase due to
DREAMS in Nairobi and of a decrease due to DREAMS
in Gem.

Condomless sex at least once in the previous
12months in 2019, among sexually active adolescent
girls and young women

Among older AGYW, the percentage who reported they
were sexually active during the previous 12 months was
lower among DREAMS invitees than non-invitees, at
59% (152/259) vs. 65% (84/129) in Nairobi, 50% (110/
221) vs. 67% (117/175) in Gem, and 75% (220/295) vs.
77% (344/445) in uMkhanyakude. With analysis
restricted to sexually active AGYW, the percentages of
DREAMS invitees and non-invitees who reported
condomless sex were 84 vs. 94% in Nairobi, 47 vs.
56% in Gem, and 61 vs. 62% in uMkhanyakude, with
aORs of 0.2 (95% CI 0.1-0.8), 0.8 (95% CI 0.4-1.4),
and 1.0 (0.7—1.4), respectively (Table 4).

Among younger AGYW, the percentage who reported
they were sexually active during the previous 12 months
was higher among DREAMS invitees than non-invitees
in Nairobi, at 23% (85/369) vs. 18% (17/95), lower in
Gem at 10% (37/361) vs. 14% (36/261), and the same in
uMkhanyakude at 20% (122/608) vs. 20% (71/364).
With analysis restricted to sexually active AGYW, the
percentages of DREAMS invitees and non-invitees who
reported condomless sex were 82 vs. 71% in Nairobi, 35
vs. 47% in Gem, and 62 vs. 59% in uMkhanyakude, with
aORs of 3.6 (95% CI 0.8-15.9), 0.9 (95% CI 0.3-2.9),
and 1.2 (95% CI 0.6—2.2), respectively (Table 4).

Combining older and younger AGYW, and comparing
the scenarios that all were invited to DREAMS vs. none
were invited, we estimated that the percentages of
sexually active AGY W who would report condomless sex
were 83 vs. 84% in Nairobi, 46 vs. 52% in Gem, and 62 vs.
61% in uMkhanyakude, with a suggestion of a reduction
due to DREAMS in Gem (Table 5, Fig. 1). Restricting
analysis to older AGYW, there was a suggestion of a
reduction in condomless sex due to DREAMS
in Nairobi.

Lifetime partners, in 2019

Among older AGYW, comparing DREAMS invitees
with non-invitees, the percentages who reported at least
two lifetime partners were 37 vs. 42% in Nairobi, 34 vs.
45% in Gem, and 38 vs. 49% in uMkhanyakude, with
aORs of 0.9 (95% CI 0.6—1.4), 0.8 (95% CI 0.5-1.3),
and 0.9 (95% CI 0.6—1.2), respectively, with no evidence
of a difference due to DREAMS (Table 4). We estimated
that the percentages who would report at least two
lifetime partners, comparing the scenarios that all were
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Table 4. Impact of DREAMS on outcomes, from multivariable logistic regression.

Not invited to

Invited to DREAMS

Unadjusted OR,

Age-area adjusted

Multivariable-adjusted

Overal DREAMS by 2018v by 2018 95% Clv OR, 95%, CI OR, 95%, Cl
Outcome n/N % n/N %o n/N % OR 95% ClI OR 95%, Cl 95% ClI P
Knowledge of HIV status, 2018 Overall 662/836 79.2 129/212 60.8 533/624 85.4 3.8 (2.6-5.4) 4.4 (3.0-6.4) (3.4-7.6) P<0.001
15-17 years 352/466 75.5 43/94 45.7 309/372 83.1 5.8 (3.6-9.5) 6.0 (3.6-9.8) (4.8-15.0) P <0.001
18-22 years 310/370 83.8 86/118 72.9 224/252 88.9 3.0 (1.7-5.2) 3.1 (1.8-5.6) (1.8-6.2) P <0.001
Overal 880/11 71 75.1 351/514 68.3 529/657 80.5 1.9 (1.5-2.5) 2.0 (1.5-2.7) (1.5-2.5) P <0.001
13-17 years 492/684 71.9 182/285 63.9 310/399 77.7 2.0 (1.4-2.8) 2.1 (1.5-2.9) (1.4-2.9) P<0.001
18-22 years 388/487 79.7 169/229 73.8 219/258 84.9 2.0 (1.3-3.1) 1.9 (1.2-3.0) (1.1-2.9) P=0.02
Overal 993/1 853 53.6 480/886 54.2 513/967 53.1 1.0 (0.8-1.1) 1.4 (1.1-1.7) (1.1-1.8) P=0.02
13-17 years 410/1 041 39.4 128/389 329 282/652 43.3 1.6 (1.2-2.0) 1.5 (1.2-2.0) (1.1-2.0) P=0.008
18-22 years 583/812 71.8 352/497 70.8 231/315 733 1.1 (0.8-1.6) 1.3 0.9-1.7) (1.0-2.0) P=0.06
Condomless sex, 2019 Overal 288/852 33.8 91/224 40.6 197/628 31.4 0.7 (0.5-0.9) 0.9 (0.6-1.3) (0.6-1.5) P=0.96
15-17 years 82/464 17.7 12/95 12.6 70/369 19.0 1.6 (0.8-3.1) 1.6 (0.8-3.0) (1.1-5.3) P=0.022
18-22 years 206/388 53.1 79/129 61.2 127/259 49.0 0.6 (0.4-0.9) 0.7 0.4-1.0) 0.4-1.1) P=0.11
Overall 147/1018 14.4 82/436 18.8 65/582 11.2 0.5 (0.4-0.8) 0.5 (0.4-0.8) (0.4-0.8) P=0.006
13-17 years 30/622 4.8 17/261 6.5 13/361 3.6 0.5 0.3-1.1) 0.5 0.3-1.1) 0.2-1.1) P=0.088
18-22 years 117/396 29.5 65/1 75 371 52/221 23.5 0.5 (0.3-0.8) 0.6 (0.4-0.9) (0.4-1.0) P=0.062
Overall 466/1712 27.2 255/809 31.5 211/903 23.4 0.7 (0.5-0.8) 1.0 0.8-1.2) (0.8-1.4) P=0.63
13-17 years 11 8/972 121 42/364 11.5 76/608 12.5 1.1 0.7-1.6) 1.1 0.7-1.6) 0.7-1.8) P=0.68
18-22 years 348/740 47.0 213/445 47.9 135/295 45.8 0.9 0.7-1.2) 0.9 0.7-1.2) (0.8-1.4) P=0.79
Condomless sex among sexually Overall 288/338 85.2 91/101 90.1 197/237 83.1 0.5 (0.3-1.1) 0.6 (0.3-1.3) (0.2-1.3) P=0.18
active AGYW, 2019 15-17 years 82/102 80.4 12117 70.6 70/85 82.4 1.9 (0.6-6.3) 2.1 0.6-7.1) (0.8-15.9) P=0.092
18-22 years 206/236 87.3 79/84 94.0 127/152 83.6 0.3 0.1-0.9) 0.3 (0.1-0.9) (0.07-0.8) P=0.023
Overall 147/300 49.0 82/153 53.6 65/1 47 44.2 0.7 0.4-1.1) 0.7 0.4-1.1) (0.5-1.2) P=0.24
13-17 years 30/73 41.1 17/36 47.2 13/37 35.1 0.6 0.2-1.6) 0.6 (0.2-1.5) (0.3-2.9) P=0.92
18-22 years 1177227 51.5 65/11 7 55.6 52/110 47.3 0.7 0.4-1.2) 0.7 (0.4-1.2) (0.4-1.4) P=0.43
Overall 466/757 61.6 255/415 61.4 211/342 61.7 1.0 0.7-1.4) 1.0 (0.7-1.4) (0.7-1.4) P=0.86
13-17 years 11.8/193 61.1 42/71 59.2 76/122 62.3 1.1 0.6-2.1) 1.2 (0.6-2.1) (0.6-2.2) P=0.56
18-22 years 348/564 61.7 213/344 61.9 135/220 61.4 1.0 0.7-1.4) 0.9 (0.7-1.4) (0.7-1.4) P=0.89
>1 lifetime partner, 2019 Overall 442/852 51.9 128/224 57.1 314/628 50.0 0.7 (0.5-1.0) 1.1 (0.7-1.5) (0.8-1.8) P=0.33
15-17 years 142/464 30.6 28/95 29.5 114/369 30.9 1.1 0.6-1.7) 1.2 0.7-2.1) (0.8-2.7) P=0.19
18-22 years 300/388 77.3 100/129 77.5 200/259 77.2 1.0 (0.6-1.6) 1.1 (0.6-1.8) 0.7-2.2) P=0.46
Overall 372/1018 36.5 183/436 42.0 189/582 325 0.7 (0.5-0.9) 0.6 (0.5-0.9) (0.5-0.9) P=0.018
13-17 years 99/622 15.9 50/261 19.2 49/361 13.6 0.7 0.4-1.0) 0.7 0.4-1.0) 0.5-1.1) P=0.087
18-22 years 273/396 68.9 133/1 75 76.0 140/221 63.4 0.5 (0.3-0.8) 0.5 0.4-1.0) 0.4-1.2) P=0.21
Overall 708/1 595 44.4 391/743 52.6 317/852 37.2 0.5 (0.4-0.6) 0.8 0.6-1.1) 0.7-1.2) P=0.63
13-17 years 190/946 20.1 70/354 19.8 120/592 20.3 1.0 0.7-1.4) 0.9 0.7-1.4) (0.6-1.3) P=0.72
18-22 years 518/649 79.8 321/389 82.5 197/260 75.8 0.7 (0.4-1.0 0.7 (0.5-1.1) (0.6-1.5) P=0.81
>2 lifetime partners, 2019 Overall 198/852 232 67/224 29.9 131/628 209 0.6 (0.4-0.9) 0.8 0.5-1.1) 0.6-1.2) P=0.38
15-17 years 49/464 10.6 13/95 13.7 36/369 9.8 0.7 0.3-1.3) 0.7 0.3-1.4) (0.3-1.4) P=0.30
18-22 years 149/388 38.4 54/129 41.9 95/259 36.7 0.8 (0.5-1.2) 0.8 (0.5-1.3) (0.6-1.4) P=0.66
Overall 186/1018 18.3 102/436 23.4 84/582 14.4 0.5 (0.4-0.8) 0.5 (0.4-0.8) (0.4-0.9) P=0.009
13-17 years 32/622 5.1 23/261 8.8 9/361 2.5 0.3 (0.1-0.6) 0.3 (0.1-0.6) (0.1-0.6) P=0.001
18-22 years 154/396 38.9 79/1 75 45.1 75/221 339 0.6 (0.4-0.9) 0.7 (0.5-1.1) (0.5-1.3) P=0.36
Overall 361/1595 22.6 220/743 29.6 141/852 16.5 0.5 (0.4-0.6) 0.7 (0.6-1.0) 0.6-1.1) P=0.27
13-17 years 71/946 7.5 29/354 8.2 42/592 7.1 0.9 (0.5-1.4) 0.8 (0.5-1.3) (0.5-1.3) P=0.32
18-22 years 290/649 44.7 191/389 49.1 99/260 38.1 0.6 (0.5-0.9) 0.7 (0.5-1.0) (0.6-1.2) P=0.40
Transactional sex, 2019 Overall 30/852 3.5 117224 4.9 19/628 3.0 0.6 0.3-1.3) 0.7 (0.3-1.6) 0.7 (0.3-1.6) P=0.41
15-17 years 8/464 1.7 1/95 1.1 7/369 1.9 1.8 (0.2-15.0) 2.0 (0.2-16.6) 1.8 (0.2-15.7) P=0.58
18-22 years 22/388 5.7 10/129 7.8 12/259 4.6 0.6 (0.2-1.4) 0.6 (0.2-1.3) 0.5 (0.2-1.3) P=0.19
Overall 47/1018 4.6 20/436 4.6 27/582 4.6 1.0 (0.6-1.8) 1.0 (0.6-1.9) 1.2 (0.6-2.3) P=0.57
13-17 years 20/622 3.2 117261 4.2 9/361 2.5 0.6 0.2-1.4) 0.6 0.2-1.4) 0.9 (0.3-2.8) P=0.88
18-22 years 27/396 6.8 9/1 75 5.1 18/221 8.1 1.6 0.7-3.7) 1.6 0.7-3.7) 1.6 0.7-3.9) P=0.28
Overall 102/1712 6.0 57/809 7.0 45/903 5.0 0.7 (0.5-1.0) 1.0 (0.6-1.5) 1.0 (0.6-1.6) P=0.97
13-17 years 24/972 2.5 10/364 2.7 14/608 2.3 0.8 0.4-1.9) 0.9 (0.4-2.0) 0.8 0.3-1.9) P=0.66
18-22 years 78/740 10.5 47/445 10.6 31/295 10.5 1.0 (0.6-1.6) 1.1 0.7-1.7) 1.1 0.7-1.9) P=0.60
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Table 5. Estimated impact of DREAMS on outcomes, comparing the counterfactual scenarios that all vs. no AGYW were invited to DREAMS by

2018.
Difference in
estimated %
with outcome;
Estimated % Estimated % all AGYW
% with with outcome with outcome invited to
outcome if no AGYW if all AGYW DREAMS - no
in total study are invited to are invited to AGYW invited
population DREAMS, & DREAMS, & to DREAMS, &
Outcome (observed) 95% Cl 95% Cl 95% Cl
Knowledge of HIV status, 2018  Nairobi Overall 79.2 56.2 (49.1-63.4) 85.5 (82.8-88.3) 29.3 (21.9,37.0)
15-17y 75.5 44.6 (34.3-55.1) 83.0 (79.2-87.1) 38.4 (27.4,49.1)
18-22y 83.8 70.8 (62.1-79.5) 88.7 (84.6-92.7) 17.9 (8.4,27.5)
Gem Overall 75.2 68.3 (64.2-72.5) 80.1 (77.0-83.4) 11.8 (6.6,17.0)
13-17y 71.9 64.1 (58.3-69.5) 77.3 (73.0-81.2) 13.2 (6.1,20.2)
18-22y 79.7 74.2 (68.6-79.7) 84.1 (79.2-88.8) 9.9 (2.2,16.9)
uMkhanyakude  Overall 53.6 49.5 (46.2-52.8) 56.5 (53.4-59.5) 7.0 (2.8,11.4)
13-17y 39.4 33.6 (28.8-38.3) 42.3 (38.6-45.9) 8 7 (3.0,14.6)
18-22y 71.8 69.8 (65.5-73.9) 74.8 (70.2-79.2) 9 (-1.3,11.6)
Condomless sex, 2019 Nairobi Overall 33.8 31.8 (26.2-37.4) 33.4 (29.9-37.0) 6 (—4.6,7.6)
15-17y 17.7 11.1 (5.5-17.6) 19.2 (15.2-23.3) 1(0.7,15.0)
18-22y 53.1 56.6 (47.0-65.3) 50.4 (44.4-56.5) —6 2 (-16.3,4.4)
Gem Overall 14.4 18.4 (14.8-22.3) 12.2 (9.3-14.9) —6.3 (-10.6,—-2.0)
13-17y 4.8 6.6 (4.1-9.7) 3.7 (1.8-5.8) —2.9 (—6.2,0.6)
18-22y 29.5 37.0 (28.6-46.7) 25.5(19.4-31.2) —11.5(-21.8,-0.2)
uMkhanyakude  Overall 27.2 26.9 (24.6-34.5) 27.7 (24.6-30.8) 0.8 (—7.1,4.1)
13-17y 12.1 11.8 (9.0-19.5) 12.0 (9.7-14.7) 0.2 (-7.0,3.9)
18-22y 47.0 46.6 (41.8-51.1) 48.1 (42.2-53.8) 1.5 (—6.4,9.1)
Condomless sex among sexually Nairobi Overall 85.2 84.3 (70.2-92.2) 83.4 (78.5-88.5) —0.9 (-10.3,14.1)
active AGYW, 2019 15-17y 80.4 64.2 (35.8-88.4) 82.3 (74.2-90.3) 18.1 (—7.3,47.2)
18-22y 87.3 92.9 (84.5-97.5) 83.9 (78.0-89.8) —-9.0 (-16.9,1.2)
Gem Overall 49.0 51.8 (43.6-59.9) 45.7 (37.1-53.7) —6.1 (—=17.0,6.7)
13-17y 41.1 46.6 (28.1-62.1) 35.4 (18.0-49.5) 11.2 (—40.2,14.7)
18-22y 51.5 53.4 (44.7-62.7) 49.0 (37.1-58.4) —4.5 (—18.5,9.9)
uMkhanyakude  Overall 61.6 59.9 (52.9-66.7) 61.9 (55.9-67.9) 2.0 (—7.4,11.5)
13-17y 61.1 58.0 (45.8-70.0) 62.3 (52.9-71.0) 4.3 (— 10419.5)
18-22y 61.7 62.4 (57.0-67.5) 61.3 (54.4-68.2) —-1.1 (-10.1,7.6)
>1 lifetime partner, 2019 Nairobi Overall 51.9 48.0 (42.1-54.5) 52.6 (49.0-56.3) 4.6 (-2.0,11.3)
15-17y 30.6 26.1 (17.8-35.5) 31.2 (26.9-36.3) 5.1 (=5.0,15.3)
18-22y 77.3 74.1 (66.2-81.3) 78.1 (73.3-82.6) 4.0 (—4.4,12.6)
Gem Overall 36.5 40.7 (36.4-44.8) 34.6 (31.0-38.3) —6.1 (=11.4,—-1.0)
13-17y 15.9 19.3 (14.5-24.4) 14.1 (10.5-18.0) -5.2 (-11.7,1.2)
18-22y 68.9 74.4 (67.0-81.7) 66.8 (61.0-72.5) —-7.6 (—17.0,1.7)
uMkhanyakude Overall 44 .4 45.4 (42.1-49.2) 44.2 (41.0-47.4) —-1.2 (=5.7,2.9)
13-17y 20.1 19.0 (15.0-23.3) 20.3 (17.0-23.6) 1.3 (—4.8,6.7)
18-22y 79.8 81.0 (76.6-85.2) 76.4 (71.0-81.5) —4.6 (—11.3,2.4)
>2 lifetime partners, 2019 Nairobi Overall 23.2 25.7 (20.1-31.3) 22.6 (19.3-25.9) -3.1(-9.4,3.3)
15-17y 10.6 13.5 (7.2-20.5) 10.0 (6.9-13.4) —3.5(-11.3,3.7)
18-22y 38.4 40.2 (31.8-49.1) 37.5 (31.8-43.6) —-2.7 (—13.6,7.6)
Gem Overall 18.3 22.4 (18.8-25.9) 16.3 (13.2-19.5) —6.1 (—10.4,—1.8)
13-17y 5.1 8.9 (5.4-12.4) 2.6 (1.2-4.4) —6.3 (—10.3,-2.4)
18-22y 38.9 43.6 (36.2-51.7) 37.8 (31.0-44.6) 5.8 (—16.5,4.4)
uMkhanyakude  Overall 22.6 24.4 (21.7-27.3) 22.0 (18.9-25.2) 2.4 (-6.2,1.7)
13-17y 7.5 8.0 (5.2-10.9) 7.2 (5.2-9.3) 0.8 (—4.2,2.7)
18-22y 44.7 46.6 (41.2-51.6) 41.9 (35.7-47.9) 4.7 (—12.1,3.2)
Transactional sex, 2019 Nairobi Overall 3.5 3.8 (2.4-11.1) 3.2 (1.8-4.7) 0.6 (—8.2,1.2)
15-17y 1.7 0 9 (0.8-3.5) 1.9 (0.6-3.4) 1 .0 (—1. 8,2 4)
18-22y 5.7 2 (3.7-12.5) 4.7 (2.2-7.3) 2.6 (—8.3,2.1)
Gem Overall 4.6 4 4 (2.5-6.4) 5.1 (0.3-7.1) O 7 (=2.2,3.2)
13-17y 3.2 1(1.8-6.6) 2.6 (1.1-4.6) —1.5(—4.6,1.6)
18-22y 6.8 4 9 (2.2-8.5) 9.0 (5.2-13.1) 4.1 (—1.4,9.3)
uMkhanyakude  Overall 6 5 8 (4.3-7.4) 6.0 (4.2-7.9) 0.2 (—2.3,2.4)
13-17y 2.5 8 (1.3-4.6) 2.3 (1.1-3.6) —0.6 (-2.7,1.5)
18-22y 10.5 9(7.2-12.8) 11.0 (7.2-14.8) 1.1 (=3.9,5.8)
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Knowledge of HIV status, 2018 Condomless sex, 2019 C sex, 2019 (Sexually active)
_ Nairobi All —— - —a—
Nairobi 15-17y1 —a— —a— —_—
Nairobi 18-22y —a— —— —a—
Gem All-
Gem 13-17y1
Gem 18-22y 1
uMkhanyakude All - —i —n—
uMkhanyakude 13-17y —— —A- —.
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2 1 lifetime partner, 2019 2 2 lifetime partners, 2019 Transactional sex, 2019
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Gem All{
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uMkhanyakude All+ - - 1t
uMkhanyakude 13-17y1 —{i- A [ 1]
uMkhanyakude 18-22y —- —— —n
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Fig. 1. Estimated difference in the percentage of AGYW with each outcome, comparing the scenario that all AGYW vs. no
AGYW were invited to DREAMS by 2018 (difference = estimated % with outcome if all AGYW invited to DREAMS - estimated

% with outcome if no AGYW invited to DREAMS).

invited to DREAMS vs. none were invited, were 37 vs.
40% in Nairobi, 38 vs. 44% in Gem, and 42 vs. 47% in
uMkhanyakude (Table 5, Fig. 1).

Among younger AGYW, there was evidence that the
percentage with at least two lifetime partners and at least
one lifetime partner was lower among DREAMS invitees
than non-invitees in Gem, at 2.5 vs. 9% (aOR 0.3, 95%
CI0.1-0.6) and 14 vs. 19% (aOR 0.7, 95% CI 0.5-1.1),
respectively, while there was no evidence of a difference
between DREAMS invitees and non-invitees in Nairobi
or uMkhanyakude (Table 4). We estimated that the
percentages who would report >1 lifetime partner,
comparing the scenarios that all were invited to
DREAMS vs. none were invited, were 31 vs. 26% in
Nairobi (difference, 5% with 95% CI -5.0 to 15.3), 14 vs.
19% in Gem (difference, -5.2% with 95% CI -11.7 to
1.2), and 20 vs. 19% in uMkhanyakude (difference, 1.3%
with 95% CI -4.8 to 6.7) (Table 5, Fig. 1).

Transactional sex in the previous 12 months, in 2019
Among younger AGY W, around 2—3% reported transac-
tional sex, and among older AGY W around 5—10%, with
no evidence of a difference between DREAMS invitees
and non-invitees (Tables 4 and 5, Fig. 1).

Sensitivity analyses, for comparing scenarios that
all vs. no adolescent girls and young women
were invited to DREAMS

For all outcomes, findings were similar in sensitivity
analyses  (S4-S10, http://links.lww.com/QAD/C428
tables).

Prevention cascades for condom use and pre-
exposure-prophylaxis in Kenya, 2019

Among HIV-negative AGYW who were invited to
DREAMS and participated in at least three primary
interventions (as an indication of relatively high engage-
ment), awareness of PrEP was high among older AGYW
and among younger AGY W in Nairobi, at around 90%
(Fig. 2). Among older AGYW, the percentage who had
ever used PrEP was around 10% in Nairobi and around
1% reported current use, while in Gem, around 20% had
ever used PrEP and around 10% reported use in the
previous 12 months.

‘With analysis further restricted to sexually active AGY W,
awareness of condoms was high at around 90-100%,
while participation in condom promotion activities in the

previous 12 months was around 20% in Gem and around
45% in Nairobi (Fig. 2).

Discussion

Key findings

DREAMS increased knowledge of HIV status among
AGYW in all three settings by 2018, to around 80—-90%
among DREAMS invitees in Nairobi and Gem, and to
around 40 and 70%, respectively, in younger and older
AGYW in uMkhanyakude. We did not find evidence that
this provided an entry point to an HIV prevention
cascade; although awareness of condoms and PrEP was
high among DREAMS invitees, recent participation in
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(a) Panel: PrEP cascade (2019)
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Fig. 2. Condom and PrEP cascades among DREAMS invitees in Gem and Nairobi, 2019.

condom promotion activities was less than 50% and
current or recent PrEP use was around 0-10%.
Meanwhile, DREAMS’ impact on sexual behaviors that
are associated with HIV risk [19] varied by setting and age
group. In Gem, there was evidence of a reduction
attributable to DREAMS in condomless sex, and among
younger AGYW in the number of lifetime partners; in
Nairobi, there was a suggestion of a reduction attributable
to DREAMS in condomless sex among sexually active
older AGYW; in uMkhanyakude, there was no evidence
that DREAMS changed these outcomes. There was no
evidence that DREAMS changed the proportion of
AGYW self-reporting transactional sex.

Interpretation and implications of findings

Our findings from Kenya show that the model of offering
HIV testing at the “safe spaces” that were created for
DREAMS invitees in the community, offering privacy
and confidentiality in a convenient setting with a trusted
provider, is effective in enabling a high proportion of
AGYW to know their HIV status. The more modest
gains in uMkhanyakude were likely because DREAMS
safe spaces were not a focal point for offering HIV testing
and other testing options were not coordinated across

implementing partners [20]. Continuing to offer HIV
testing to AGYW in safe community spaces will make an
important contribution to ensuring a high proportion
know their HIV status. This approach could be extended
beyond DREAMS invitees, alongside peer-led commu-
nity outreach to create demand for HIV testing, increased
provision of HIV self-testing [21], and renewed efforts to
promote non-judgmental and adolescent-and-youth-
friendly clinical services [19].

Stronger linkages from HIV testing into other prevention
services could ensure that knowledge ofstatus empowers
AGYW to stay AIDS-free. We found that, by 2019,
awareness of PrEP was high, but use was low. Kenya and
South Africa are among countries with the largest-scale
roll-out of PrEP during 2017-2019 [22,23], but in
uMkhanyakude, PrEP was only provided through services
for female sex workers and reached few DREAMS
beneficiaries in general and none of those in our cohort
study who self-reported selling sex [24]. In Gem and
Nairobi, various factors — that also apply nationally and
beyond [22] — limited PrEP uptake and continuation,
including that PrEP was a new intervention and was initially
prioritized for AGYW considered at “high-risk.” As of
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2021, there are concerted efforts to increase and widen
access to and uptake of PrEP in settings such as those
included in our impact evaluation, not limiting it to “high-
risk” individuals [25], and to facilitate HIV-status-neutral
and risk-informed prevention within a broader framework
of sexual and reproductive health and rights (SRHR).
Lessons identified from early efforts to ofter PrEP in non-
trial conditions include that it is important to simplify,
differentiate, decentralize, and destigmatize PrEP provision
[26,27], and evidence has accumulated from a range
ofsettings and populations on various ways to achieve this
[23,28—34]. In the context of DREAMS and AGYW’s
access to PrEP, it may be key to integrate PrEP provision
into wider youth-friendly and accessible SR H services, and
to address common misconceptions about PrEP, while
peer-support interventions can help to identify and refer
AGYW who are eligible for PrEP [35]. Moreover, the
existing infrastructure of DREAMS could contribute to
expanding PrEP delivery, through its safe spaces, social
mobilization, DREAMS mentors, and PrEP ambassadors
[32]. Adaptation of DREAMS safe spaces to the needs of
older AGYW could also contribute to improving the
prevention cascade through DREAMS [36], and in the
medium-term long-acting PrEP has huge potential to
increase uptake [37].

The evidence that DREAMS reduced two key elements
of behavioral risk among AGY W in Gem, that is, number
of lifetime partners and condomless sex, was encouraging.
On the other hand, the lack of evidence for impact in
Nairobi and uMkhanyakude showed how difticult it can
be to change these outcomes, though in uMkhanyakude
DREAMS was discontinued before it had time to embed
[20] (because uMkhanyakude was not among districts
identified as ‘high-priority’ in the PEPFAR country-
operational-plan). In Nairobi, the social and economic
context ofurban informal settlement areas — high poverty
levels, relatively high living costs, the relative ease with
which young people can socialize with their peers — may
have made it harder for young women to reduce their
behavioral risk compared with rural Gem.

Condoms remain key to HIV prevention eftorts, as a
preferred choice for many unmarried young women for
both pregnancy and HIV/STI prevention [38—40].
Alongside their provision as part of HIV prevention
services, it could be important to reintegrate their
promotion and provision within SRH services that are
focused on prevention ofpregnancy and protection from
reproductive tract infections that can have an adverse
effect on fertility. Awareness ofcondoms was high among
DREAMS invitees, but there was scope to increase their
participation in condom promotion activities to enable
them to use condoms more and it may be warranted to
give greater attention to dispelling myths and misconcep-
tions about condom use. Going forwards, it will be
equally important for there to be condom promotion and
provision activities for adolescent boys and young men

(DREAMS focused on condom promotion among
AGYW), in part because use of condoms (and their
purchase) may be seen as a decision to be made by men.

There was no evidence of DREAMS impact on the
proportion of AGYW who self-reported transactional
sex, even though interventions included social protection
and financial capability training, reflecting that structural
and economic interventions may take considerable time
to impact on HIV-related vulnerability [41—-43] and also
indicating a need to strengthen them. The strengthening
of economic empowerment interventions for AGY W is
already recognized as key to improving DREAMS [19],
and as these improvements are delivered (in consultation
with AGYW, to ensure relevance and appropriateness),
they could contribute to reducing transactional sex
among AGYW in the future, alongside increased social
protection [44].

Pervasive structural factors such as poverty and gender
inequity continue to drive HIV risk in all three settings,
limiting the ability of AGYW to make strategic life
choices and meaning that interventions designed to
change AGYW’s behavior are insufficient on their own
[45]. DREAMS included community-level interventions
to address social norms, and HIV and violence preven-
tion, but most emphasis was on interventions provided
directly to AGYW [12]. Going forwards it will be
important to strengthen interventions among men, not
just in terms of HIV testing and treatment and medical
male circumecision uptake but also in terms of behavioral
change, condom use, and gender norms and violence,
with the latter requiring considerable effort to counter
pervasive social norms [46]. In related research, we found
there was a modest increase in condom use among young
men in Gem and uMkhanyakude during 2017—-2019, but
not in Nairobi [47], and no evidence of DREAMS
impact on AGY W’s attitudes towards gender equity [48].

Generalizability, study strengths, and limitations
Our findings, from diverse settings in Kenya and South
Africa, should have broad generalizability to other settings
in southern and East Africa where DREAMS has been
implemented, and can also inform programming in other
settings in which HIV prevention among AGYW is a
priority. Strengths ofour evaluation include the relatively
large size of our cohort study, with around 4000 AGY W
enrolled, and random selection followed by high
retention. Limitations include that there could be residual
confounding of our comparisons between DREAMS
invitees and non-invitees, due to aspects of social or
sexual risk that were not measured at the time of cohort
enrollment and which could be associated with whether
or not an AGY W was invited to DREAMS and with our
study outcomes. However, we attempted to measure and
control for known individual and household character-
istics that were used by implementing partners to guide
who was invited to DREAMS. Although cohort
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retention was high, and similar between DREAMS
invitees and non-invitees for younger AGY W, we cannot
rule out that the impact of DREAMS was difterent
among the AGYW who were lost to follow-up.

Conclusion

In its first 3years of implementation, DREAMS
substantially increased knowledge of HIV status among
AGYW by making HIV testing more accessible and
acceptable. However, more must be done to link AGYW
from HIV testing into prevention methods such as PrEP
and condom promotion, building on the concerted
efforts that have already been made. DREAMS reduced
risk behaviors in rural Kenya, demonstrating that
comprehensive HIV  prevention programming can
promote safer sexual partnerships, but absence of impact
elsewhere indicated that contextual drivers including
poverty, social norms, and inequalities continue to limit
young women’s prevention choices.
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