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Abstract. Background and Objectives: HIV infection among vulnerable women (VW) has been
attributed to unfavourable power relations and limited access to sexual and reproductive health
information and services. This work aims to report sexually-transmitted infections (STI)
prevalence and assess the impact of HIV awareness, demographic and socio-behavioural factors
on HIV status in a rural area of northern Uganda.

Methods: Pe Atye Kena is a longitudinal cohort intervention study enrolling young women aged
18-49 years old living in the municipality of Gulu, Uganda. HIV, HBV, syphilis serologic tests, and
a comprehensive electronic questionnaire on sexual high-risk behaviours were administered
before intervention. In this work, we report baseline characteristics of the population along with
factors associated with HIV status. Statistical analysis was performed by uni- and multivariable
regression models.

Results: 461 VW were enrolled (mean age: 29 (SD7.7)). 40 (8.7%) were found to be positive for
HIV, 42 (9.1%) for syphilis and 29 (6.3%) for HBV. Older age (> 34 years vs. < 24 years; OR 4.95,
95% CI: 1.7 to 14); having done the last HIV test > 12m before the interview (OR 5.21, 95% ClI:
2.3 to 11); suspecting the male sexual partner to be HIV+ (OR 2.2; 95% CI: 1.1 to 4.3); not having
used condom at first sexual intercourse (OR 2.6; 95% CI 1.3 to 5.15) were all factors associated
with an incident HIV diagnosis.

Conclusions: In this cohort, HIV prevalence is high, and sexual high-risk behaviours are
multifaced; future interventions will be aimed to reduce HIV/STIs misconceptions and to promote
a sense of community, self-determination and female empowerment.
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Introduction. Despite substantial reduction in sub-
Saharan Africa HIV incidence, young women remain at
the epicentre of the epidemic, representing one of the
populations with the highest number of new cases per
year globally.>? According to the 2020 UNAIDS report,
adolescent girls and women account for 25% of new
infections in Western and Southern Africa.® In fact, girls
between 14-24 years old are four times more likely to be
infected with HIV than their male peers, and HIV
prevalence among women below 35 years old in Uganda
is 7.5% versus 4.3% among males of the same age.* In
addition, gender-based violence and inequalities are key
drivers of the epidemic.®

On the one hand, population-level evidence produced
in other African settings®’ show that up to 35% of
women below 25 years old are involved in age-disparate
sex (defined as being at least five years younger than
their male partners), identifying this phenomenon as a
key risk factor for an earlier acquisition of HIV.28° On
the other hand, several studies have shown that an older
male partner is not only more likely to be HIV positive
and have unsuppressed viral loads,'° but also that age-
disparate partnerships are frequently associated with
other high risk sexual behaviours (HRSB), such as
alcohol consumption, inconsistent condom use,
concurrent sexual partnering and engaging in
transactional sex.'1> Furthermore, 10.8% of females
reported having sex before the age of 15.

In addition, existing evidence suggests that socio-
economic factors may exacerbate the risk. For example,
being out of school has been identified as a significant
risk factor for HIV acquisition in Sub-Saharan Africa®®!’
and, in Uganda, women are consistently more at risk to
report a lower level of education or no-education at all
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(10.9% versus 3.8%) compared with their male peers.* In
addition, according to the 2017 Uganda population-
based HIV impact assessment, recent intimate partner
violence (IPV) was reported by 15.5% of women under
the age of 24, and exposure to IPV has been linked both
to increased risk of HIV acquisition and reduced ability
to negotiate forms of safe sex.'® Altogether, these factors
contribute to reducing women's personal agency and
their ability to define and act upon their healthcare
choices.?® At present, although female empowerment is
recognized as a powerful tool in increasing HIV
prevention, only limited evidence is available on the
impact of community interventions on ST1 incidence and
sexual wellbeing.?’ The present study aims to describe
the state of HIV awareness, risky sexual behaviours, STI
epidemiology and assess the impact of these factors on
HIV status in a population of young women living in a
rural area near Gulu, Northern Uganda.

Methods.
Study Design and Objectives. Pe Atye Kena is a
longitudinal cohort intervention study enrolling
vulnerable young women (VW) aged 18-49 years old
living in arural area in the municipality of Gulu, Uganda.
However, in this work, we assess sexually transmitted
infections (STI) epidemiology and the impact of HIV
awareness, demographic and socio-behavioural factors
on HIV prevalence before the intended intervention
occurs. Therefore, since it reports data at one precise
point in time, the present article is designed to be a cross-
sectional study.

The cohort follow-up has a planned duration of 3
years, from 2019 to 2022 (Figure 1).
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Figure 1. Pe Atye Kena study design. Serologic tests for HIV, HBV and syphilis will be administered, along with a full questionnaire
investigating HIV awareness, sexual self-determination, stigma and risky behaviours every six months for the whole duration of the study
(2019-2022). Educational interventions will be performed on a monthly basis. All women who will be incident cases of HIV, HBV and syphilis

will be referred to the St Mary Lacor Hospital for treatment.
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We expect to identify population-specific critical
issues to develop a permanent, community-based
educational service aimed to encourage sexual self-
determination, female personal agency, and improve
HIV prevention. A full electronic questionnaire about
HIV awareness and sexual high-risk behaviours, clinical
visits, and laboratory tests (which included screening for
HIV, syphilis, and HBV infection) was administered
before intervention and will be administered every six
months. Behavioural/educational interventions will be
delivered monthly by selected peer-women and CSHC
health personnel. Planned interventions are structured as
educational meetings, focus groups, sharing-experiences
groups, and special events involving other community
members (e.g., male partners, friends, family members).
Results from the baseline evaluation were disseminated
to the recruited population during the questionnaire
administration and the following educational meetings.

Recruitment and Cohort Description. Recruitment was
conducted by selected peer women through community
outreach?! from the 15" to 30" April, 2019. A total of
eight peer outreach workers were actively involved in the
recruitment phase, who were then selected as peer
educators as well. Enrolled participants were then
encouraged to recruit other women from their
community.

Women were eligible if they were aged between 18
and 49 years old, were living in the area referring to the
Comboni Samaritans Health Center (CSHC) and
consented to data and specimen collection. Women
susceptible to contract HIV infection were defined as
"vulnerable" and, therefore, exclusion criteria included
knowing to be positive for HIV at the time of the
interview or participation in other HIV intervention
studies. However, to reinforce the sense of community
and prevent stigmatization, women who were already
aware of their HIV status were kept in the follow-up
surveys and into the intervention plan, but they were
excluded from the analysis.

All participants provided written informed consent in
accordance with the ethical standards of the Helsinki
Declaration. The study was approved by the Lacor
Hospital Institutional Research and Ethics Committee.

Data Collection. At study entry, participants received a
medical history and full physical examination. The
guestionnaire was collected through Open Data Kit
Collect (ODK Collect software), hosted on portable
Android devices. Structured interviews were performed
by peer educators and CSHC personnel. The
questionnaire was built upon the Uganda AIDS Indicator
Survey variables,* and it included a total of 115 questions
investigating  socio-demographical  aspects (23
questions), sexual activity and life (34 questions), HIV
awareness (41 questions), stigma (10 questions) and

sexual self-determination (7 questions). Age disparate
sex was defined when the male partner was five years
older or more.??

HIV status was determined through the 4th
Generation Alere HIV1/2 rapid Test. In addition, HBV
infection was screened by detection of Hepatitis B
surface  antigen  (HBsAg), an enzyme-linked
immunosorbent assay (ELISA), while syphilis was
screened using VDRL rapid test-kit. Results were
communicated by trained local health personnel the same
day the ODK questionnaire was administered. During
this phase, health operators provided post-test
counselling to all participants. Women who resulted
positive for HIV, HBV or Syphilis were then referred to
St. Mary's Lacor Hospital for treatment and follow-up.
Results of serologic tests and responses to the
questionnaire were used as variables for the statistical
analysis.

Statistical Analysis. An initial descriptive analysis was
applied to the studied population for the major variables.
Absolute numbers and percentages are shown in the total
sample and subgroups: no known STI; HIV positive; STI
positive. The same indicators have been calculated to
evaluate the prevalence of HIV, HBV, and syphilis, as
well as co-infections (Table 1).

Using the HIV status to split the population into two
groups, positive and negative, we applied the Chi-Square
test to evaluate the difference of all the major variables
of Table 1. Continuous variables were handled as
discrete using the categories reported in Table 1. When
we found a statistical difference, logistic regressions
were performed to assess the contribution of each
variable in predicting HIV status in terms of the odds
ratio. The crude odds ratio and p-value are shown in
Table 2. The significant variables of table 2 have been
tested in a Multivariable Multinomial Logistic
Regression, forward method (Table 3). A p-value < 0.05
was considered statistically significant.

All the analyses were carried out using the SAS (v
9.4) software.

Results.

Study Participants. Over the recruitment period (April
15-30, 2019), 523 women were screened, and 62 were
ineligible. Among those, 53 women were already aware
of being HIV-infected, and five were excluded because
either questionnaire responses or biological data were
not available for data analysis. Four women were
enrolled twice. Thus, 461 young women were included
in the analysis (Figure 2).

Overall, the median age (interquartile range; 1QR)
was 28 years (23 - 34). Two hundred twenty-seven VW
(49.2%) attended only primary school, and 183 (39.7%)
were able to understand English, and 37.3% (n = 172)
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523 women aged 18-49y contacted through community outreach in the rural
area near Gulu, Uganda, between the 15 and the 30 of April 2019

53 found to be already aware of
their HIV positive status

v

\ 4

470 received serologic tests for HIV, HBV and syphilis
and responded to the questionnaire

5 women with missing data from serology
— | and/or questionnaire responses
4 women enrolled twice

\4

461 women recruited for data analysis and follow-up

Figure 2. Recruitment Flow diagram of the study. 523 women were screened from 15 to 30 April 2019, and 62 were found to be ineligible.
Among those, 53 women were already aware to be HIV-infected, 5 were excluded because either questionnaire responses or biological data
were not available for data analysis, and 4 women were enrolled twice.

Table 1. Demographic Characteristics and Sexual Behaviour Characteristics of Study Participants

Variable Total sample No known STI HIV positive STI (any) positive
(n=461) (n =363) (n =40) (n=98)
Age category
< 25* 143 31,00% 124 34,20% 4 10,00% 19 19,40%
25-29 113 24,50% 91 25,10% 6 15,00% 22 22,40%
30-34 103 22,30% 76 20,90% 13 32,50% 27 27,60%
> 34* 102 22,20% 72 19,80% 17 42,50% 30 30,60%
Age, mean (SD, range) 29 (G'Zé)l 8- 28,5 (6'25)1 8- 32 (Gié)l 8- 31,4 (7'2,’5)1 8-
Ethnicity
Acholi 416 90,20% 328 90,40% 33 82,50% 89 90,80%
Other 45 9,80% 35 9,60% 7 17,50% 9 9,20%
Language
Able to speak english 183 39,70% 142 39,10% 9 22,50% 30 30,60%
Not able to speak english 278 60,30% 221 60,90% 31 77,50% 68 69,40%
Religion
Catholic 287 62,20% 230 63,40% 23 57,50% 49 50,00%
Anglican 92 20,00% 69 19,00% 10 25,00% 23 23,50%
Christian 30 6,50% 22 6,00% 2 5,00% 9 9,20%
Other 52 11,30% 42 11,60% 5 12,50% 17 17,30%
Education
None 45 9,80% 25 6,90% 13 32,50% 20 20,40%
Primary level 227 49,20% 175 48,20% 18 45,00% 52 53,10%
Secondary level or above 189 41,00% 163 44,90% 9 22,50% 26 26,50%
Occupation
s regementismal 103 22,30% 80 22,10% 17 42,50% 22 22,40%
Farming 80 17,40% 69 19,00% 6 15,00% 14 14,30%
Personal service work 66 14,30% 45 12,40% 4 10,00% 15 15,30%
Teaching 18 3,90% 15 4,10% 1 2,50% 5 5,10%
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Other 22 4,80% 16 4,40% 1 2,50% 4 4,10%

otk Unemployed/Domestic 172 37,30% 138 38,00% 11 27,50% 38 38,80%
Marital status

Married 238 51,60% 198 54,50% 15 37,50% 40 40,80%

. Separated/divorced or 113 24,50% 83 22,90% 11 27,50% 31 31,60%

widowed

Single 110 23,90% 82 22,60% 14 35,00% 27 27,60%
Parity

0 43 9,30% 35 9,60% 2 5,00% 8 8,20%

>1 418 90,70% 328 90,40% 38 95,00% 90 91,80%
Pregnant at the time of the interview 79 17,10% 56 15,40% 6 15,00% 23 23,50%
Sexually active in the last month 262 56,80% 208 57,30% 24 60,00% 51 52,00%
Age at first sexual intercourse

<15 62 13,50% 41 11,30% 9 22,50% 21 21,40%

15-18 290 62,90% 225 62,00% 26 65,00% 62 63,30%

>18 109 23,60% 97 26,70% 5 12,50% 15 15,30%
'r\;'rfsg)age at first intercourse (SD, 171 (26,10-29) 173 (28 10-30) 164  (2.4,13-24) 166 (2.3, 12-24)

Mean age sexual partner at first

intercourse (SD. range) 237 (53,13-56) 239 (5.6,15-56) 233  (45,17-32) 232 (4.5, 13-35)

Age-disparate sex 276 59,90% 218 60,10% 26 65,00% 58 59,20%
Condom use at first sexual intercourse 245 53,10% 206 56,70% 13 32,50% 39 39,80%
Prior HIV testing

i < 12 months before the 357 77,40% 288 79,30% 22 55,00% 65 66,30%
terview 12-23 months before the 57 12,40% 43 11,90% 6 15,00% 15 15,30%
erview 24 months before the 47 10,20% 32 8,80% 12 30,00% 18 18,40%
Aware sexual partner to be HIV+* 13 2,80% 7 1,90% 5 12,50% 6 6,10%
Suspect sexual partner to be HIV+* 18 3,90% 8 2,20% 8 20,00% 10 10,20%
Consistent condom use 107 23,20% 85 23,40% 7 17,50% 22 22,40%
Knows a condom source 402 87,20% 315 86,80% 37 92,50% 88 89,80%
Alcohol use before sex 108 23,40% 78 21,50% 13 32,50% 28 28,50%
Ever experienced sexual violence 71 15,40% 52 14,30% 9 22,50% 19 19,40%
Ever performed transactional sex 30 6,50% 26 7,20% 1 2,50% 4 4,10%
)F/’:Erll;ormed transactional sex in the last 24 5,20% 20 5,50% 1 2.50% 4 4,10%

SD: Standard Deviation; * P <0.05

Table 2. Unadjusted multinomial logistic regression analysis of factors associated with HIV status (n = 461).

Variable OR (95% IC) P
Age >34 vs <24* 4.95 (1.7-14.1) <0.01
Last HIV test performed >12 months prior interview* 5.12 (2.3-11.2) <0.01
Sex partner’s HIV-positive status known 13.07 (3.7-45.6) <0.01
Sex partner’s HIV-positive status suspected* 18.1 (6.1-54.2) <0.01
Unprotected first sexual intercourse 2.6 (1.3-5.15) <0.01
Having performed transactional sex 2.7 (1-7.3) 0.45
Ever experienced sexual violence 1.647 (0.749-3.622) 0.21
Knows a condom source 2.1 (0.729-6.087) 0.17

Reference category: HIV negative. * P < 0.05 also at multivariable regression analysis.

Table 3. Multivariable Multinomial Logistic Regression Analysis of Factors Associated With HIV Status, Pe Atye Kena Study, Gulu,
Uganda (n = 461)

Variable OR (95% IC) P
Age > 34y vs < 24y 11.4 (1.1-117.3) 0.02
Last HIV timing (>12 months prior interview) 8.8 (1.9-41.6) 0.02
Sex partner’s HIV-positive status suspected 40.7 (5.0-334.3) <0.001

Reference category: HIV negative.
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declared to be unemployed at the moment of the
interview. Most women (90.7%; n = 418) had given birth
at some point in their lifetime, with 79 VW (17.1%)
reporting to be pregnant when the questionnaire was
administered. Demographic Characteristics of study
participants are shown in Table 1.

Out of 461 enrolled women, 40 (8.7%) were found to
be HIV positive. Women who tested positive for syphilis
and HBV were, respectively, 42 (9.1%) and 29 (6.3%).
Eight HIV-infected women (20%) were also found to be
infected with syphilis, and two women resulted positive
to HIV, HBV, and VDRL serologic tests.

Sexual Activity and Life. Three-hundred fifty-two
women (76.4%;) reported having had their first sex by
the age of 18, 29.1% (n = 136) by the age of 15 and, at
their first sexual intercourse, 53.1% (n = 245) of all
women reported not having used condom. One-hundred
sixty-one (34.9%) women reported having never been
tested for HIV. Also, for 276 women (59.9%), their first
male partner was at least five years older than them (i.e.,
age-disparate sex), with a median age difference of 6
years (IQR: 3-9). Among women who were sexually
active in the previous 12 months (87%; n = 401), only
26.7% (n = 107) consistently used condoms, while
26.9% (n = 108) reported having consumed alcohol
before or after sex at least once. In addition, 59 women
(12.8%) didn't know any place where they could find
condoms, and 15.4% (n = 71) of all women reported
having experienced sexual assault.

13 VW (2.8%) were aware that their sex partner was
HIV-infected, while 18 women (3.8%) suspected their
partner of being HIV+. In addition, up to 5% (n = 24) of
recruited women reported to have performed
transactional sex at least once in the last 12 months, and
6.4% (n = 30) at least once in their lifetime.

Factors Associated with HIV Status. Older age (> 34
years vs < 24 years; OR 4.95, 95% CI: 1.7 to 14, p <
0.01), having done the last HIV test more than 12 months
before the interview (OR 5.21, 95% CI: 2.3 to 11, p <
0.01), knowing (OR 13.7; 95% CI: 3.7 to 45, p < 0.01)
or suspecting (OR 18.1; 95% CI: 6.1 to 54, p < 0.01) their
respective male sex partner to be HIV positive, not
having used condom at the first sexual intercourse (OR
2.6;95% Cl 1.3t05.15, p <0.01), and having performed
transactional sex at least once (OR 2.7; 95% CIl: 1t0 7.2,
p = 0.45) were all associated with HIV status in
unadjusted multinomial logistic regression analysis
(Table 2).

The multivariable regression model (Table 3)
confirmed a statistically significant effect of older age (>
34 years vs < 24 years; OR 11.4; 95% Cl: 1.1to 117.4,p
=0.02), infrequent serologic testing (OR 8.8; 95% CI1 1.9
to 41.6, p = 0.02), and of suspecting one’s sexual partner
to be HIV+ (OR 40.7; 95% CI 5 to 334.3, p < 0.001).

Discussion. To our knowledge, with its 461 recruited
women, Pe Atye Kena study represents one of the largest
perspective monocentric cohorts investigating the impact
of an intervention in HIV prevention among women
living in rural areas of Sub-Saharan Africa. Our study
found that, in a post-conflict rural area in Northern
Uganda, women presented a high prevalence of HIV,
HBV, syphilis and infrequent HIV testing, older age, and
lack of trust in one partner HIV status are all predictors
of being infected with HIV.

With the persistent high HIV prevalence described in
this population, there is an urgent need to detect
community-specific risk factors for HIV acquisition and,
more importantly, to identify strategies effective in
averting this epidemiological trend.?*?* Therefore, the
development of population-specific interventions aimed
to reduce STI wvulnerability among girls and young
women is included in 2017/2018 National HIV and
AIDS Action Plan.?

Our population showed an HIV prevalence similar to
the one reported by the 2018 Uganda Population-based
HIV Assessment.* Also, consonant with other studies in
Sub-Saharan Africa,’® an important portion of women
reported age-disparate sex, few years of schooling,
inconsistent condom use, early sexual debut, and
experience of sexual-related violence.®26-2¢ HIV testing
and old age are well-recognized factors associated with
HIV-positive status.

Similar to UPHIA assessment was also the rate of
self-reported HIV-status awareness, defined as having
done the last HIV test within 12 months before the
interview. During the screening procedures, 53 women
did not meet the inclusion criteria because they already
knew to be HIV-infected, for HIV, and they were almost
entirely already taking ARV (52/53). Hence, among a
total of 93 HIV-positive women who participated in Pe
Atye Kena screening activities, 43% was unaware of
their HIV status, which is almost twice the rate expected
for women living in the region.* Since our study targeted
women at risk for contracting STIs, this data is likely
altered by a selection bias. However, lack of HIV-status
awareness represents a critical challenge to achieve
UNAIDS 90-90-90 targets.* Thus, our study may
highlight the need to increase outreach and screening
efforts among women living in the Gulu region.

In our view, it is important to emphasize that the data
presented here refer to a population that is largely
underrepresented in other large, sub-Saharan cohort
studies: to our knowledge, the DREAMS partnership is
the only study targeting, to some extent, a population of
women living in rural areas, where AIDS/HIV education
and epidemiological data are most needed.?
Furthermore, unlike other large cohort studies targeting
similar populations, the present study is entirely
conducted by a second-level health center (village-based
health centre with a target population of 5000 people).*°
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Thus, it may be used as a model for further community-
based interventions.

Among women enrolled in Pe Atye Kena study, both
the prevalence of ever having had syphilis and
prevalence of current HBV infection (acute or chronic,
defined as being positive to hepatitis B surface antigen
assay) was higher than the one described for women
living in the same region by 2018 UPHIA report but
lower than the one reported in other studies.®*? In our
study, 5% (2/40) of HIV-infected women were co-
infected with HBV, and 20% (8/40) of HIV-infected
women screened positive for syphilis. Interestingly, the
two women who resulted positive both to HBV and HIV
also had syphilis. Our study did not intend to assess the
overall prevalence of sexually transmitted diseases in the
population. Therefore, the results are not generalizable to
all Gulu female population, but, noteworthy, the burden
of co-infections between HIV and other STIs in Sub-
saharan Africa remain controversial 333

Our study has several limitations. First, as mentioned
above, the reported prevalence of HIV and other sexually
transmitted diseases is not generalizable to the overall
population due to both outreach targets and small sample
size. Second, we did not include girls below 18 years old,
knowing that the risk of HIV acquisition substantially
increases from the age of 15.2 Third, although
standardized and administered by trained healthcare
personnel, interviews were performed face-to-face, and
some interviewer bias, response bias, or misreporting of
sexual behaviors is possible. Finally, longitudinal
follow-up is expected to clarify risk behaviours and
retention in the study and assess the efficacy of a peer-
conducted educational intervention in sexual behaviours
and HIV/STIs acquisition.

Conclusions. Among the 461 women included in this
analysis, the prevalence of HIV and other STIs was high,
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and the proportion of women who were unaware of their
serological status was much higher than the one expected
for the region. Also, despite substantial efforts in
promoting HIV and sexual prevention, high-risk sexual
behaviours were a persistent challenge, also considering
that experiences of sexual assault, intimate partner
violence, and transactional sex were, most likely,
consistently underreported. In response to these findings,
we plan to implement targeted interventions to reduce
HIV/STIs misconceptions and promote a sense of
community, self-determination, and female
empowerment. If we would be able to engage and retain
women in our project successfully, we expect to reduce
the incidence of risky behaviours through the
construction of a stable, community-based educational
subsidy. Women play an essential role in the socio-
economic development of sub-Saharan Africa and, as we
proceed to analyse whether our intervention is going to
impact sexual health among our population, we
recognize the need for future research to focus on the
importance of insufficient female personal agency and
unequal power relations in the fight for HIV and STI
prevention.
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