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Abstract
Our objective was to assess human immunodeficiency virus (HIV) knowledge and sexual behaviors in 294 perinatally HIV-infected
youth aged 18 to 25 years from a psychosocial support group in Kampala using a self-administered survey. Seventy-nine percent
reported an undetectable viral load, 9.5% detectable, and 12% did not know. Of those with sexual partners, 19% did not know
the HIV status of their partner, 64% knew negative, and 22% knew positive. Sixty-two percent disclosed their HIV status to their
partner. Seventy-two percent of participants previously had sex, and of those, 57% were sexually active in the last three months.
Sixty-eight percent of participants used methods to prevent pregnancy. Seventy percent of participants denied physical, sexual, or
emotional intimate partner violence. There was good adherence to antiretroviral therapy and a high proportion of contraceptive
use, highlighting the importance of integrating these topics into psychosocial support programs for youth living with HIV.
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Plain Language Summary
Understanding HIV and Sexual Behavior Among Ugandan Youth Who Contracted the Virus at Birth: A Survey
We wanted to find out what young people who were born with human immunodeficiency virus (HIV) in Uganda know about
the virus and how they handle their relationships. We included 294 young adults from a support group in Kampala. They
answered a 25-question survey. Most (79%) reported a very low level of the virus in their blood, 9.5% reported a detectable
level, and 12% did not know their viral load in their blood. Of those with sexual partners, 19% did not know their partner’s
HIV status, 64% knew their partner was negative, and 22% knew they were positive. A total of 62% had told their partner
about their HIV status. A total of 72% had sex before, and of those, 57% were sexually active in the last 3 months. A total
of 68% of participants regularly used methods to prevent pregnancy. A total of 70% of participants said they had not experienced
physical, sexual, or emotional violence in a relationship. In general, young people with HIV in the study knew a lot about their
viral load and their partner’s HIV status. There were low rates of violence between partners. However, there were some gaps in
knowledge about preventing pregnancy and sharing HIV status, so it is important to include these topics more in education and
support programs for young people with HIV.
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Introduction
For decades, Uganda has grappled with the severe impact of
human immunodeficiency virus/acquired immunodeficiency
syndrome (HIV/AIDS), with national seroprevalence rates esti-
mated at 30% in pregnant women in the late 1980s, when
mother-to-child transmission (MTCT) was as high as 43%.1,2

In 2002, Uganda’s National AIDS Control Program initiated
an MTCT prevention program, in response to the HIVNET
012 trial, revealing that single-dose nevirapine could reduce
MTCT by half.3 In 2004, Uganda was the first country globally
to implement PEPFAR-supported antiretroviral therapy (ART)
which has significantly reduced MTCT, from over 20% in 2000
to 2.8% in 2021.4

Today, young adults living with perinatally acquired HIV
constitute a unique cohort in Uganda with distinct experiences
and challenges. Born in an era predating the widespread avail-
ability of ART, many of their peers, who were also perinatally
infected, did not survive infancy. This relatively large group of
survivors has witnessed major advancements in HIV treatment.
Their long-term exposure to HIV and ART has shaped their
physical health, psychosocial development, and social interac-
tions.5–7 As they transition to adulthood, they continue to deal
with the challenges of chronic disease management, while nav-
igating typical developmental milestones, including achieving
independence, and forming intimate relationships.

Adopting safe sexual practices in this population is critical
not only to prevent HIV transmission to HIV-negative sexual
partners, but also to protect themselves from other sexually
transmitted infections (STIs), resistant strains of HIV, and unin-
tended pregnancies.8 A sexual risk behavior is defined as a
behavior, typically unprotected intercourse, that puts one at
risk for an adverse health outcome, including unintended preg-
nancy or STIs.9 Sexual risk behaviors are influenced by various
factors among youth, including individual factors (substance use
and mental health), relationship factors (living with a partner),
family factors (orphanhood), structural factors (education and
food insecurity), and HIV-related factors (ART adherence).10

Our study objective was to assess HIV knowledge and
sexual behaviors in perinatally HIV-infected youth between
the age of 18 to 25 years who are members of a monthly psy-
chosocial support group in Kampala, Uganda. Our long-term
goal is to assess the impact of sustained psychosocial support
on HIV knowledge and sexual risk behaviors among youth
living with perinatally acquired HIV.

Methods
We conducted a 25-item, cross-sectional survey among Makerere
University-Johns Hopkins University Research Collaboration’s
“Young Generation Alive” (YGA) psychosocial support group
in Kampala, Uganda from August 2023 to October 2023.

YGA is a youth-led initiative started in 2005. The group pro-
vides support to almost 500 members aged 5 to 30 through
monthly psychosocial support meetings with age-group-specific
activities. The group uses a peer adolescent/youth-implemented

structured curriculum with thematic areas addressing the unique
needs of youth living with HIV including building self-esteem,
adherence to ART, disclosure, sexual behavior and relationships,
intimate partner violence, stigma and discrimination, and viral
load suppression.

We used purposive sampling and included individuals who
were YGA members between the ages of 18 and 25. Potential
participants were contacted by YGA staff members using
phone numbers listed in the YGA membership directory.
Written informed consent was obtained prior to the survey by
counselors not affiliated with the YGA group. Of the 376
YGA members who were prescreened over the phone, 320
came in for appointments, 20 chose not to consent, and 300
were consented and enrolled. Of the 300 individuals who com-
pleted the survey, 294 reported being perinatally infected with
HIV. Six participants reported being HIV-negative and were
excluded from the analysis.

Datawere collected through computer-assisted self-interview
using the Research Electronic Data Capture (REDCap) survey
mode. The survey was available in either English or Luganda.
Participants who were unable to read were administered a
paper copy of the survey by study staff who were not affiliated
with theYGAgroup in order to avoid biased responses. For iden-
tifying variables of interest, a priori considerations were based
on the themes addressed in the YGA curriculum. The survey
included questions on demographics, HIV status and viral
load, personal and professional goals, education and income,
relationship and parenthood status, sexual history, HIV disclo-
sure, and history of intimate partner violence.

Data were described using counts and percentages for cate-
gorical variables and means and standard deviations for contin-
uous variables. Bivariate relationships between sex and other
variables of interest were assessed using Fisher’s exact tests
for categorical variables and two sample t-tests for continuous
variables. P-values < .05 were considered statistically signifi-
cant and all analyses were performed using R, Version 4.3.2.

Results
Demographic characteristics are listed in Table 1. A total of 294
youth living with perinatally acquired HIV completed the
survey, with 135 males (46%) and 159 females (54%). The
mean age was 21.7 years (SD 2.1). The majority of participants
were from Central Uganda, with 168/294 (57%) from Kampala
district, 98/294 (33%) from Wakiso district, and 28/294 (9.5%)
from other districts. In regard to religion, 87/294 (30%) partic-
ipants identified as Pentecostal, 83/294 (28%) Catholic, 58/294
(20%) Muslim, and 50/294 (17%) Anglican. Thirty-five of 294
(12%) participants had reached primary school, 158/294 (54%)
secondary school, 46/294 (16%) vocational school, and 55/294
(19%) university, while 130/294 (44%) were currently in school
and 123/294 (42%) currently earned an income.

Table 2 lists characteristics related to HIV knowledge.
Twenty-eight of 294 (9.5%) participants reported detectable
viral loads, 14/135 (10%) males and 14/159 (8.8%) females
(P= .29), and 35/294 (12%) did not know their viral load
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status. Of the participants who reported a detectable viral load,
12/28 (43%) reported possible viral resistance, 4/28 (14%)
reported low adherence to ART, and 3/28 (11%) reported no
access to ART. Of the participants in relationships, 80/130
(62%) had disclosed their HIV status to their partner, with no
significant difference found between males and females (P=
.47). Among those in relationships, 83/130 (64%) knew their
partner was HIV-negative, 28/130 (22%) knew their partner
was HIV-positive, and 19/130 (15%) did not know their part-
ner’s HIV status. Of the 39 participants with children, 38/39
(97%), knew their child’s HIV status.

Characteristics related to relationships and family dynamics
are listed in Table 3. The majority of individuals, 164/294
(56%), identified as single, 103/294 (35%) had a boyfriend or
girlfriend but were not cohabiting; 22/294 (7.5%) were cohab-
itating, and 5/294 (1.7%) were legally married. Of those who
were not married, 250/289 (87%) desired future legal marriage.
The majority of participants, 255/294 (87%), did not have chil-
dren, with females being more likely to have a child compared
to males (P= .003). Of those without children, 242/255 (95%)
desired future parenthood. Seventy percent (205/294) reported

no experiences of intimate partner violence, with no significant
difference between males and females (P= .128).

Table 4 lists sexual behaviors and practices. Seventy-two
percent (211/294) reported ever having sex, 74% of females
and 69% of males (P= .36). In the last 3 months, 90/211
(43%) reported zero sexual partners, 93/211 (44%) reported
one sexual partner, and 28/211 (13%) reported more than one
sexual partner. Males were more likely than females to have
more than one sexual partner (P= .001). Of those who had
sex in the prior 3 months, 82/121 (68%) reported having
sex for love or pleasure, 18/121 (15%) for money, 7/121
(5.8%) for food, 6/121 (5.0%) for a job, and 6/121 (5.0%)
shelter. Men were more likely than females to have sex for
shelter (P= .036). Sixty-three percent (132/211) routinely
used contraception, 72% of males and 55% of females (P=
.039), and male condoms, 127/211 (60%), were the most
common form of contraception. Seventy-five percent (158/
211) reported using male condoms to prevent STIs. Friends,
104/211 (49%), were the most common way to meet sexual
partners, followed by social media 25/211 (12%), and work,
25/211s (12%).

Table 1. Demographic characteristics of 294 youth living with perinatally acquired human immunodeficiency virus (HIV) in Uganda.

Total (N= 294) Male (N= 135) Female (N= 159) P-value

Age—mean (standard deviation) 21.7 (2.1) 21.5 (2.1) 21.8 (2.2) .29
District—no. (%) .077

Kampala 168 (57) 84 (62) 84 (53)
Wakiso 98 (33) 36 (27) 62 (39)
Other 28 (9.5) 15 (11) 13 (8.2)

Religion—no. (%) .100
Catholic 83 (28) 35 (26) 48 (30)
Anglican 50 (17) 24 (18) 26 (16)
Pentecostal 87 (30) 37 (27) 50 (31)
Islam 58 (20) 28 (21) 30 (19)
Seventh Day 7 (2.4) 4 (3.0) 3 (1.9)
Other 6 (2.0) 7 (5.2) 0
Not religious 2 (0.7) 0 2 (1.3)

Highest education level—no. (%) .28
None 0 0 0
Primary 35 (12) 20 (15) 15 (9.4)
Secondary 158 (54) 73 (54) 85 (53)
Vocational training 46 (16) 22 (16) 24 (15)
University 55 (19) 20 (15) 35 (22)

Currently in school—no. (%) .24
No 164 (56) 70 (52) 94 (59)
Yes 130 (44) 65 (48) 65 (41)

Earn income—no. (%) .15
No 171 (58) 85 (63) 86 (54)
Yes 123 (42) 50 (37) 73 (46)

Biological mother alive—no. (%) .54
No 101 (36) 44 (33) 57 (36)
Yes 192 (65) 90 (67) 102 (64)
Do not know 1 (0.3) 1 (0.7) 0

Biological father alive—no. (%) .22
No 105 (36) 55 (41) 50 (31)
Yes 181 (62) 76 (56) 105 (66)
Do not know 8 (2.7) 4 (3.0) 4 (2.5)

Becker et al 3



Among participants in relationships, there were no significant
associations between viral load and disclosure status (P= .130)
or viral load and awareness of the partner’s HIV status (P= .40).

Additionally, among participants who were sexually active, there
were no significant differences in viral load and condom use
(P= .20) or viral load and contraceptive use (P= .086) (Table 5).

Table 3. Relationships and family dynamics among youth living with perinatally acquired human immunodeficiency virus (HIV) in Uganda.

Total (N= 294) Male (N= 135) Female (N= 159) P-value

Relationship status—no. (%) .46
Legally married 5 (1.7) 1 (0.7) 4 (2.5)
Cohabitating but not legally married 22 (7.5) 9 (6.7) 13 (8.2)
Boyfriend/girlfriend but not cohabitating 103 (35) 44 (33) 59 (37)
Single 164 (56) 81 (60) 83 (52)

Wants legal marriage in future—no./total no. (%) .020
No 7/289 (2.4) 1/134 (0.7) 6/155 (3.9)
Yes 250/289 (87) 112/134 (84) 138/155 (89)
Do not know 32/289 (11) 21/134 (16) 11/155 (7.1)

Currently has children—no. (%) .003
No 255 (87) 126 (93) 129 (81)
Yes 39 (13) 9 (6.7) 30 (19)

Wants children in future—no./total no. (%) .26
No 3/255 (1.2) 0 3/129 (2.3)
Yes 242/255 (95) 120/126 (95) 122/129 (95)
Do not know 10/255 (3.9) 6/126 (4.8) 4/129 (3.1)

HIV status preference in partner—no. (%) .112
HIV Positive 78 (27) 39 (29) 39 (25)
HIV negative 117 (40) 45 (33) 72 (45)
No preference 99 (34) 51 (38) 48 (30)

Experienced intimate partner violence—no. (%)
None 205 (70) 88 (65) 117 (74) .128
Anya 64 (22) 33 (24) 53 (33)
Do not know 14 (4.8) 8 (5.9) 6 (3.8)
Do not wish to answer 11 (3.7) 6 (4.4) 5 (3.1)

aIncludes physical, sexual, and/or emotional intimate partner violence.

Table 2. HIV related knowledge among youth living with perinatally acquired HIV in Uganda.

Total (N= 294) Male (N= 135) Female (N= 159) P-value

Viral load—no. (%) .29
Detectable 28 (9.5) 14 (10) 14 (8.8)
Undetectable 231 (79) 101 (75) 130 (82)
Do not know 35 (12) 20 (15) 15 (9.4)

Reason why viral load is detectable—no./total no. (%) .35
No access to ART 3/28 (11) 1/14 (7.1) 2/14 (14)
Low adherence to ART 4/28 (14) 1/14 (7.1) 3/14 (21)
Possible Viral Resistance 12/28 (43) 7/14 (50) 5/14 (36)
Do not know 7/28 (25) 5/14 (36) 2/14 (14)
Other 2/28 (7.1) 0/14 (0) 2/14 (14)

Disclosure of HIV Status to Partner—no./total no. (%) .47
No 50/130 (38) 23/54 (43) 27/76 (36)
Yes 80/130 (62) 31/54 (57) 49/76 (64)

Knowledge of Partner’s HIV Status—no./total no. (%) .81
Negative 83/130 (64) 33/54 (61) 50/76 (66)
Positive 28/130 (22) 12/54 (22) 16/76 (21)
Do not know 19/130 (15) 9/54 (17) 10/76 (13)

HIV-positive children—no./total no. (%) .23
No 38/39 (97) 8/9 (89) 30/30 (100)
Yes 0 0 0
Do not know 1/39 (2.6) 1/9 (11) 0

Abbreviations: HIV, human immunodeficiency virus; ART, antiretroviral therapy.
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Discussion
In this cross-sectional survey of 294 youth living with perina-
tally acquired HIV, most were sexually active, though over
half were not currently in a relationship. One-third had not dis-
closed their HIV status to their partner. The majority of youth
regularly use contraception. Most had undetectable viral loads,
with no difference between men and women.

The prevalence of sexual activity (ever had sex) was 72%,
57% within the last three months, and 13% had had more
than one sexual partner in the last 3 months. A cross-sectional
survey of 624 perinatally infected Ugandan youth aged 10 to
19 years found that 34% of adolescents were sexually active,

with a mean age of sexual debut of 15.8 years. Sixteen
percent of the adolescents who previously engaged in sexual
activity had more than one concurrent sexual partner, compara-
ble to our older cohort.11

Over half of the participants in our cohort were single, and
among participants who were currently in a relationship, 38%
had not disclosed their HIV status to their partner. A cross-
sectional study of 238 young people aged 15 to 24, on ART,
in Central Uganda found that 27% of participants had not dis-
closed to their sexual partner. Reasons for nondisclosure
included fear of stigma or discrimination, desire to continue
accessing basic needs, and fear of causing emotional trauma
to a sexual partner.12 A qualitative study in Mbarara City,

Table 4. Sexual behaviors and practices among youth living with perinatally acquired HIV in Uganda.

Total (N= 294) Male (N= 135) Female (N= 159) P-value

Ever had sex—no. (%) 0.36
No 83 (28) 42 (31) 41 (26)
Yes 211 (72) 93 (69) 118 (74)

Had sex in the last 3 months—no./total no. (%) .16
No 90/211 (43) 45/93 (48) 45/118 (38)
Yes 121/211 (57) 48/93 (52) 73/118 (62)

Number of sexual partners within the last 3 months—no./total no. (%) .001
Zero 90/211 (43) 45/93 (48) 45/118 (38)
One 93/211 (44) 29/93 (31) 64/118 (54)
Greater than one 28/211 (13) 19/93 (20) 9/118 (8)

Had sex in last 3 months for the following—no./total no. (%)
Money 18/121 (15) 10/48 (21) 8/73 (11) .191
Food 7/121 (5.8) 5/48 (10) 2/73 (2.7) .112
A job 6/121 (5.0) 4/48 (8.3) 2/73 (2.7) .21
Shelter 6/121 (5.0) 5/48 (10) 1/73 (1.4) .036
Love/pleasure 82/121 (68) 29/48 (60) 53/73 (73) .171
Other 20/121 (17) 8/48 (17) 12/73 (16) >.99

Uses contraception—no./total no. (%) .039
No 48/211 (23) 15/93 (16) 33/118 (28)
Yes 132/211 (63) 67/93 (72) 65/118 (55)
Sometimes 31/211 (15) 11/93 (12) 20/118 (17)

Most common form of contraception—no./total no. (%)
Male condom 127/211 (60) 73/93 (78) 54/118 (46) .001
Pill 37/211 (18) 14/93 (15) 23/118 (19) .38
Implant 10/211 (4.7) 2/93 (2.2) 8/118 (44) .115
Injection 17/211 (8.1) 4/93 (4.3) 13/118 (11) .078
Female condom 3/211 (1.4) 2/93 (2.2) 1/118 (0.8) .60
Intrauterine device 1/211 (0.5) 0 1/118 (0.8) >.99
Other 7/211 (3.3) 4/93 (4.3) 3/118 (2.5) .71

Use male condoms to prevent STIs—no./total no. (%) < .001
No 26/211 (12.3) 3/93 (3.2) 23/118 (19)
Yes 158/211 (75) 85/93 (91) 73/118 (62)
Sometimes 27/211 (13) 5/93 (5.4) 22/118 (19)

Most common way to meet potential sexual partners—no./total no. (%)
Family 9/211 (4.3) 3/93 (3.2) 6/118 (5.1)
Friends 104/211 (49) 54/93 (58) 50/118 (42)
Church 11/211 (5.2) 1/93 (1.1) 10/118 (8.5)
School 17/211 (8.1) 11/93 (12) 6/118 (5.1)
Work 25/211 (12) 5/93 (5.4) 20/118 (17)
Bars 2/211 (0.9) 1/93 (1.1) 1/118 (0.8)
Social media 25/211 (12) 13/93 (14) 12/118 (10)
Other 18/211 (8.5) 5/93 (5.4) 13/118 (11)

Abbreviations: HIV, human immunodeficiency virus; STIs: sexually transmitted infections.
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Uganda, interviewed twelve persons living with HIV who were
in HIV-discordant relationships and had disclosed their status to
their sexual partner. Participants reported that the benefits of
disclosure included greater care and financial support from
family members, improved discussions related to family plan-
ning, and reduced anxiety related to hiding their own status.
Challenges of disclosure included being denied sex, partner
neglect, and psychological torture by the partner, including
accusations of prostitution.13

Seventy-five percent of participants routinely used condoms
to prevent STIs, and 13% and 12% reported inconsistent or no
use, respectively. A cross-sectional survey of 357 out-of-school
young people on ART from seven districts in Central Uganda
found that 51% of respondents routinely used condoms.
Completing primary education, current employment, and rural
residence were all associated with condom use.13 Condoms
continue to be a critical, cost-effective tool to prevent unplanned
pregnancy and sexually transmitted infections. A 2022 mathe-
matical modeling study estimated that 117 million HIV infections
have been averted due to condoms since 1990.14

About 80% of our cohort reported an undetectable viral
load, with no difference between men and women. Uganda’s
2020-2021 Population-Based HIV Impact Assessment reported
that women are more likely to achieve an undetectable viral
load than men.15 Possible reasons for the contrast in findings
could be due to the effect of sustained psychosocial support,
which includes educational sessions on viral suppression and
effective healthcare management. Additionally, most of the
study participants were from urban or periurban districts and
may have better access to healthcare services compared to
youth living in rural areas. Persons living with HIV travel
further on average to healthcare facilities compared to those
not living with HIV, and distance and cost of transport are
common barriers to adherence and healthcare engagement in
Uganda.16,17

The high levels of undetectable viral loads and condom and
contraceptive use among participants indicate effective HIV

management and low sexual risk behaviors within our cohort
comprised of youth involved in long-term psychosocial
support. Psychosocial interventions have been shown to
enhance engagement in healthcare and behavioral outcomes
among youth living with HIV. A randomized controlled trial
in Uganda included 100 youth aged 14 to 21 who were random-
ized to the intervention group (N= 50) or control group
(N= 50).18 The intervention comprised 18 sessions covering
either physical health and nutrition, mental health, and reducing
HIV transmission. Condom use increased from 10% at baseline
to 93% at 3-month follow-up (P< .01), compared to no signifi-
cant difference in condom use among controls. A systematic
review assessed the effectiveness of psychosocial interventions
in improving health outcomes for adolescents and young people
living with HIV.19 These interventions improved adherence
to ART (standardized mean difference [SMD]= 0.3907, 95%
CI: 0.1059-0.6754, 21 studies) and decreased viral load
(SMD=−0.2607, 95% CI: −0.4518 to −0.0696, 12 studies).
However, they did not show significant impacts on sexual
risk behaviors (SMD= 0.3261, 95% CI: −0.1542–0.8064,
9 studies) or sexual knowledge (SMD= 0.2671, 95% CI:
−0.0957–0.6298, 4 studies). Most interventions were short-
term (weeks or months) and primarily involved motivational
interviewing or goal setting rather than content-based curricula.
There is a need for further research on the role of sustained,
long-term psychosocial support that incorporates sexual educa-
tion to decrease sexual risk behaviors and increase sexual
knowledge among youth living with HIV.

This study had several limitations. The data were collected
through self-report and may be limited by recall bias, especially
given the sensitive nature of the questions. Participants were
assured that the data would remain anonymous and confiden-
tial. The study did not utilize laboratory testing or the medical
records of participants. However, most YGA members are
referred to the group from other Makerere-University Johns
Hopkins Research Collaboration studies and/or nearby HIV
clinics, which do utilize laboratory testing. This study was

Table 5. Association between viral load and disclosure of HIV status, knowledge of partner’s human immunodeficiency virus (HIV) status,
condom use, and contraceptive use.

Detectable (N= 28) Undetectable (N= 231) Do not know (N= 35) P-value

Disclosure of HIV status to partner—no./total no. (%) .13
No 5/10 (50) 38/109 (35) 7/11 (64)
Yes 5/10 (50) 71/109 (65) 4/11 (36)

Knowledge of partner’s HIV status—no./total no. (%) .40
Negative 7/10 (70) 71/109 (65) 5/11 (45)
Positive 3/10 (30) 22/109 (20) 3/11 (27)
Do not know 0 16/109 (15) 3/11 (27)

Condom use—no./total no. (%) .20
No 1/15 (6.7) 25/174 (14) 0
Yes 13/15 (87) 128/174 (74) 17/22 (77)
Sometimes 1/15 (6.7) 21/174 (12) 5/22 (23)

Contraceptive use—no./total no. (%) .086
No 7/15 (47) 36/174 (21) 5/22 (23)
Yes 7/15 (47) 114/174 (66) 11/22 (50)
Sometimes 1/15 (6.7) 24/174 (14) 5/22 (27)
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conducted among members of one psychosocial support group
within Kampala, and therefore cannot necessarily be general-
ized to all youth living with perinatally acquired HIV.

Conclusions
While the majority of participants reported undetectable viral
loads and high contraceptive use, a significant proportion
faced challenges in areas such as disclosure of HIV status and
lack of income and employment, highlighting the interplay of
medical and psychosocial factors influencing this population
of youth living with perinatally acquired HIV. Recognizing
the unique platform of the YGA support group, these findings
will guide the development of future curricula that can be
used to assess the effect of sustained psychosocial interventions
on high-risk sexual behaviors. We hope to ultimately develop
psychosocial interventions that can be shared with and imple-
mented by other HIV-youth programs, fostering a broader
impact in the education and support of young people.

Acknowledgments
The authors would like to thank the support staff at Makerere
University-Johns Hopkins University Research Collaboration, as
well as the members of the Young Generation Alive psychosocial
support group who participated in this study.

Authors’ Contributions
GB, PN, CK, JN, JBJ, and JE: conceptualization; GR: data curation;
LW: formal analysis; PN, CK, JN, and JE: investigation; GB, PN,
CK, JN, JBJ, and JE: methodology; GB, MM, JBJ, and JE: project
administration; GB, MM, and JE: resources; GR: software; JBJ and
JE: supervision; GB: writing–original draft; and PN, CK, JN, LW,
GR, IY, MM, MM, NV, JBJ, and JE: writing–review and editing.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Ethical Approval
The study was approved by the Makerere University School of Medicine
Research and Ethics Committee (#Mak-SOMREC-2023-634), the
Uganda Council of Science and Technology (#SS1910ES), and the
University of Iowa Institutional Review Board (#202307027). Written
informed consent was obtained prior to the survey.

Funding
The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: This research
was supported by the University of Iowa’s Mark Gilbert and Karen
Simmonds Research Gift Fund. Statistical support was provided by
the University of Iowa Clinical and Translational Science Award,
granted with funds from the NIH (UM1TR004403).

ORCID iD
Greta Becker https://orcid.org/0009-0004-0152-1833

References

1. Rates of mother-to-child transmission of HIV-1 in Africa,
America, and Europe: Results from 13 perinatal studies. The
working group on mother-to-child transmission of HIV. J Acquir
Immune Defic Syndr Hum Retrovirol 1995;8(5):506–510, doi:10.
1097/00042560-199504120-00011.

2. Stoneburner RL, Low-Beer D. Population-level HIV declines and
behavioral risk avoidance in Uganda. Science. 2004;304(5671):
714–718. doi:10.1126/science.1093166

3. Guay LA, Musoke P, Fleming T, et al. Intrapartum and neonatal
single-dose nevirapine compared with zidovudine for prevention
of mother-to-child transmission of HIV-1 in Kampala, Uganda:
HIVNET 012 randomised trial. Lancet Lond Engl. 1999;
354(9181):795–802. doi:10.1016/S0140-6736(99)80008-7

4. Uganda Ministry of Health. Release of Findings of the Impact
Evaluation of Programmes for the Prevention of Mother-to-
child HIV Transmission in Uganda. Jane Aceng, 2022. Available
from: https://www.health.go.ug/wp-content/uploads/2022/06/Press-
Statement-PMTCT-Impact-Evaluation-31052022-AK.pdf. [Last
accessed: December 21, 2023].

5. Dirajlal-Fargo S, McComsey GA. Cardiometabolic complications
in youth with perinatally acquired HIV in the era of antiretroviral
therapy. Curr HIV/AIDS Rep. 2021;18(5):424–435. doi:10.1007/
s11904-021-00574-x

6. Malee KM, Tassiopoulos K, Huo Y, et al. Mental health function-
ing among children and adolescents with perinatal HIV infection
and perinatal HIV exposure. AIDS Care. 2011;23(12):1533.
doi:10.1080/09540121.2011.575120

7. Gie A, Morrison J, Maree D, et al. Childhood lung function fol-
lowing perinatal HIV infection and early antiretroviral therapy ini-
tiation: a cross-sectional study. ERJ Open Res. 2022;8(1):00691–
2021. doi:10.1183/23120541

8. Redd AD, Mullis CE, Serwadda D, et al. The rates of HIV super-
infection and primary HIV incidence in a general population in
Rakai, Uganda. J Infect Dis. 2012;206(2):267–274. doi:10.1093/
infdis/jis325

9. Senn T. Sexual risk behavior. In: Gellman MD, Turner JR (eds),
Encyclopedia of behavioral medicine. Springer; 2013:1779–1782.
doi:10.1007/978-1-4419-1005-9_670

10. Toska E, Pantelic M, Meinck F, Keck K, Haghighat R, Cluver L.
Sex in the shadow of HIV: a systematic review of prevalence, risk
factors, and interventions to reduce sexual risk-taking among
HIV-positive adolescents and youth in sub-Saharan Africa. PLoS
One. 2017;12(6):e0178106. doi:10.1371/journal.pone.0178106

11. Mbalinda SN, Kiwanuka N, Eriksson LE, et al. Correlates of ever
had sex among perinatally HIV-infected adolescents in Uganda.
Reprod Health. 2015;12:96. doi:10.1186/s12978-015-0082-z

12. Kavuma D, Kirwana VB, Taani M. Factors associated with
HIV positive serostatus disclosure to sexual partners among sexu-
ally active young people on anti-retroviral therapy in Central
Uganda. HIVAIDS - Res Palliat Care. 2023;15:293–311. doi:10.
2147/HIV.S407535

13. Kavuma D, Ndibazza J, Kirwana VB, et al. Factors associated with
condom use among out-of-school young people on anti-retroviral
therapy in central Uganda. HIVAIDS Auckl NZ. 2022;14:217–230.

Becker et al 7

https://orcid.org/0009-0004-0152-1833
https://orcid.org/0009-0004-0152-1833
http://dx.doi.org/10.1097/00042560-199504120-00011
http://dx.doi.org/10.1097/00042560-199504120-00011
http://dx.doi.org/10.1097/00042560-199504120-00011
http://dx.doi.org/10.1097/00042560-199504120-00011
http://dx.doi.org/10.1126/science.1093166
http://dx.doi.org/10.1016/S0140-6736(99)80008-7
http://dx.doi.org/10.1016/S0140-6736(99)80008-7
http://dx.doi.org/10.1016/S0140-6736(99)80008-7
https://www.health.go.ug/wp-content/uploads/2022/06/Press-Statement-PMTCT-Impact-Evaluation-31052022-AK.pdf
https://www.health.go.ug/wp-content/uploads/2022/06/Press-Statement-PMTCT-Impact-Evaluation-31052022-AK.pdf
https://www.health.go.ug/wp-content/uploads/2022/06/Press-Statement-PMTCT-Impact-Evaluation-31052022-AK.pdf
http://dx.doi.org/10.1007/s11904-021-00574-x
http://dx.doi.org/10.1007/s11904-021-00574-x
http://dx.doi.org/10.1007/s11904-021-00574-x
http://dx.doi.org/10.1007/s11904-021-00574-x
http://dx.doi.org/10.1007/s11904-021-00574-x
http://dx.doi.org/10.1080/09540121.2011.575120
http://dx.doi.org/10.1183/23120541
http://dx.doi.org/10.1093/infdis/jis325
http://dx.doi.org/10.1093/infdis/jis325
http://dx.doi.org/10.1007/978-1-4419-1005-9_670
http://dx.doi.org/10.1007/978-1-4419-1005-9_670
http://dx.doi.org/10.1007/978-1-4419-1005-9_670
http://dx.doi.org/10.1007/978-1-4419-1005-9_670
http://dx.doi.org/10.1007/978-1-4419-1005-9_670
http://dx.doi.org/10.1371/journal.pone.0178106
http://dx.doi.org/10.1186/s12978-015-0082-z
http://dx.doi.org/10.1186/s12978-015-0082-z
http://dx.doi.org/10.1186/s12978-015-0082-z
http://dx.doi.org/10.1186/s12978-015-0082-z
http://dx.doi.org/10.2147/HIV.S407535
http://dx.doi.org/10.2147/HIV.S407535


14. Stover J, Teng Y. The impact of condom use on the HIV epidemic.
Gates Open Res. 2022;5:91. doi:10.12688/gatesopenres.13278.2

15. PHIA Project. Uganda Population-based HIV Impact Assessment
2020-2021 Summary Sheet. Uganda Ministry of Health, 2022.
Available from: https://phia.icap.columbia.edu/uganda-summary-
sheet-2020-2021/. [Last accessed: December 21, 2023].

16. Akullian AN, Mukose A, Levine GA, Babigumira JB. People
living with HIV travel farther to access healthcare: a population-
based geographic analysis from rural Uganda. J Int AIDS Soc.
2016;19(1):20171. doi:10.7448/IAS.19.1.20171

17. Tuller DM, Bangsberg DR, Senkungu J, Ware NC, Emenyonu N,
Weiser SD. Transportation costs impede sustained adherence and

access to HAART in a clinic population in southwestern Uganda:
a qualitative study. AIDS Behav. 2010;14(4):778–784. doi:10.
1007/s10461-009-9533-2

18. Lightfoot MA, Kasirye R, Comulada WS, Rotheram-Borus MJ.
Efficacy of a culturally adapted intervention for youth living
with HIV in Uganda. Prev Sci Off J Soc Prev Res. 2007;8(4):
271–273. doi:10.1007/s11121-007-0074-5

19. Laurenzi CA, du Toit S, Ameyan W, et al. Psychosocial interven-
tions for improving engagement in care and health and behaviou-
ral outcomes for adolescents and young people living with HIV: a
systematic review and meta-analysis. J Int AIDS Soc. 2021;24(8):
e25741. doi:10.1002/jia2.25741

8 Journal of the International Association of Providers of AIDS Care

http://dx.doi.org/10.12688/gatesopenres.13278.2
https://phia.icap.columbia.edu/uganda-summary-sheet-2020-2021/
https://phia.icap.columbia.edu/uganda-summary-sheet-2020-2021/
https://phia.icap.columbia.edu/uganda-summary-sheet-2020-2021/
http://dx.doi.org/10.7448/IAS.19.1.20171
http://dx.doi.org/10.1007/s10461-009-9533-2
http://dx.doi.org/10.1007/s10461-009-9533-2
http://dx.doi.org/10.1007/s10461-009-9533-2
http://dx.doi.org/10.1007/s10461-009-9533-2
http://dx.doi.org/10.1007/s10461-009-9533-2
http://dx.doi.org/10.1007/s11121-007-0074-5
http://dx.doi.org/10.1007/s11121-007-0074-5
http://dx.doi.org/10.1007/s11121-007-0074-5
http://dx.doi.org/10.1007/s11121-007-0074-5
http://dx.doi.org/10.1002/jia2.25741

	 Introduction
	 Methods
	 Results
	 Discussion
	 Conclusions
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


