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Abstract

Background
Globally, HIV/AIDS continues to be a serious public health issue. In Sub-Saharan 
Africa, the incidence of new HIV infections among adolescent girls and young 
women (AGYW) is gradually rising. Despite efforts being made, the high HIV 
infection positivity rate of 5% in Kigali among adolescent girls and young women 
continues to be a cause for concern.
Objective  
To assess factors associated with new HIV infection among AGYW in Kigali. 
Methods
The study used a case-control design, whereby cases were AGYW confirmed to 
HIV  positive, while controls were AGYW confirmed to be HIV negative. Using 
SPSS Version 26, bivariate and multivariable logistic regression analyses were 
performed to identify HIV infection-associated factors. 
Results
The majority 748 (96.6%) of the study participants were in the age category of 
20-24 years and 487(63.2%) were single. Multivariable logistic regression model 
showed the following factors as independent predictors: being employed (aOR: 
1.43; 95% CI: 1.02–2.03), being resident of Kicukiro (aOR: 1.59; 95% CI: 1.07–
2.36), history of commercial sex worker (aOR: 2.04; 95% CI: 1.29–3.22) and having 
multiple sexual partners (aOR: .05; 95% CI: 1.41–2.98.
Conclusion
Public health interventions from key policymakers are needed to strengthen public 
health strategies of commercial sex workers to reduce new HIV infection including 
raising awareness through education for HIV Prevention.
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High prevalence of HIV in African countries 
is associated with multi-factors such as 
poverty, inadequate preventive information 
and limited access to services, society’s 
culture.[3] Moreover, theyface barriers 
that prevent them from being able to 
protect themselves against HIV, especially 
as they enter adulthood. These barriers 
include gender-based violence, a lack of 
access to health care and education, as 
well as systems and policies that do not 
take young people's needs into account.[5]
In order to hasten the achievement of the 
2030 targets for the child, adolescent, and 
young populations, the Super-Fast Track 
agenda was established for 2020.The UN 
Joint Programme on HIV/AIDS targets for 
a reduction in the yearly number of new 
HIV infections among adolescent girls and 
young women to 100,000 in 2020.[7] A 
super-fast-track framework for eradicating 
AIDS among children, adolescents, and 
young women by 2020 is called "Start free, 
stay free, AIDS free.The development of new 
HIV objectives and resource projections for 
the global AIDS response through 2030 is 
being led by UNAIDS. The goal specifies a 
90% reduction in AIDS-related fatalities 
and HIV infections between 2010 and 2030.
[7] In addition, between 2010 and 2030, the 
number of new HIV infections and AIDS-
related fatalities must drop by 90%.[8]

According to Rwanda population-Based HIV 
infection assessment(RPHIA) conducted 
country survey in 2019, the HIV prevalence 
among 15 years old adult population was 
3%, among them young women were 3 times 
greater (1.8%) than among men in the same 
age group (0.6%).Also, they found that, the 
big number of HIV positive is located within 
the urban places compared to in rural areas 
and the women are greatly at risk of HIV 
infection than men.[10] Lastly, RDHS 2019-
2020 shown the decrease of knowledge 
regarding HIV since 2014 -2015 from 65% to 
59% among young women with young men 
from 64% to 57%. The factors linked to new 
HIV infections among AGYW in Rwanda, 
however, have not been thoroughly studied 
in scientific investigations. Therefore,  this 
study focused on factors associated with 
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Introduction

The acquired immune deficiency 
syndrome (AIDS), is caused by the human 
immunodeficiency virus and continues to 
be a major global problem. The disease and 
infection elevate the morbidity and mortality 
worldwide and the stated morbidities 
decrease the quality of life among HIV-
infected adolescent girls and young women 
(AGYW).[1] In 2015, 20% of new HIV 
infections among adults aged 15 and older 
were among AGYW aged 15 to 24 years. The 
percentage was however greater in Sub-
Saharan Africa (SSA), with 25% of new HIV 
infections occurring among AGYW.[2] In 
addition, SSA bears a significant share of 
the burden of HIV infection, accounting for 
65% of new infections, 70% of HIV-positive 
individuals, and 73% of fatalities.[3,4] There 
are over 880 million young women and girls 
between the ages of 15 and 24 worldwide. 
Despite making up approximately 12% of the 
world's population, this group is frequently 
denied a voice or self-determination.[5] 

The number of teenagers and young adults 
living with HIV in 2017 was projected to 
be 3.9 million [2.1-5.7million]. AGYW, who 
make up around 61% of adolescents and 
young people living with HIV, make up 
about 78% of all sub-Saharan Africans. 
Every day, around 1,600 adolescents and 
young people contract HIV. In addition, 
1,600 teenagers and young adults develop 
HIV every day, accounting for 36% of all new 
HIV infections in those aged 15 and older.[6]
Globally, HIV infection keeps being a critical 
public health issue, with parts of Eastern 
and Southern Africa the most affected ones.
[7]In 2019, WHO reported that over 38 
thousand people was living with HIV/AIDS 
infection and from above,61% were newly 
infected with HIV infection from SSA.[8,9] 
In addition to that, between 2010 and 2018 
new virus infections (HIV) among the Adult 
and young women aged 15-24 years old 
decreased by 25% but however, six million 
still become newly infected with HIV weekly 
here globally.[8]
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new HIV Infection among AGYW in the City 
of Kigali, in Rwanda.

Research Methods 

Study settings
Rwanda is a land locked country with 
little exportable products found in East 
Africa. The main activity of the country 
is agriculture, where the by a half of the 
population is able to afford a hectare of land.
[11] The country has four provinces ,and 
city of Kigali. With Growth rate of 2.44%, 
Rwanda was estimated to have a population 
13,517,274 in July,2022 with City of Kigali 
having 1,208,296  as reported by United 
nations.[12] Furthermore, it was reported 
City of  Kigali  to comprise of people from 
different areas including rural areas of the 
country and outside the country.[13]

Research Design and study population 
Unmatched case control research design was 
used. The study population was comprised 
of two groups (cases and controls). The first 
group (cases) were the HIV Positive AGYW 
aged between 15-24 years who enrolled 
in HIV Case based surveillance system 
within HIV division of Rwanda Biomedical 
Center in the last 12months and who tested 
HIV positive using HIV National testing 
algorithm as defined in Rwanda biomedical 
center HIV testing algorithm  of 2016. The 
second group of study population were the 
HIV negative AGYW who were members of 
Determined Resilient Empowered AIDS-
Free Mentored and Safe (DREAMS) program 
who on the time of the study showed HIV 
negative status and were considered as 
control group whereby AGYW are meeting 
for the Sexual Reproductive Health and HIV 
control education. The inclusion critera for 
controls was all AGWY aged 15-24 years 
Registered in (DREAMS) program in City of 
Kigali while for cases, was all AGWY aged 15 
to 24 years enrolled in HIV/AIDS Case Based 
Surveillance program in all health facilities 
from City of Kigali. However, participants 
who were not willing to give information 
for the controls and participants without 
information in data base for the cases were 
excluded. 
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Sample size estimation 

The sample size for this investigation was 
established using two population proportions 
that were created by Casagrande et al of 
(1978).[14]

Sample size

Where:
α represent Type I Error at (0.05); 
β represent Type II Error at (0.10).
With 95% confidence interval, Ζ1-α/2 = 
1.96;
With 80% power where, Ζ1-β = 0.84.
P1 = The percentage/proportion of risky 
sexual behaviour among the HIV positive 
was assumed to be 50% as there was no 
similar study done in Rwanda, hence the 
population  was unknown.  
P2 =The percentage/proportion of risky 
sexual behaviour among the HIV negative 
adolescent, and was assumed to be 50% as 
there was no similar study done in Rwanda, 
hence the population was unknown. 
In this study conducted,HIV exposed group 
had  similar living characteristics  similar 
to HIV positive Group.In addition,the cases 
and controls were not matched each other 
by any variables.
P which stands for the mean of P1 and P2 
=0.45 (sum of P1 and P2 divide by 2)

Sample size = {1.966}2 /0.01
Sample size = 3.865 /0.01
Sample size =387
                             
Hence, sample size was 774 in 
Total (387 cases and 387 controls) 



Reliability and Validity
The questionnaire was designed based 
on literature and studies conducted in 
Ethiopia.[15,16] However, it was adjusted 
according to the availability of data in the 
records mentioned above. Moreover, to 
maintain the validity and reliability, data 
collected were checked on a regular basis. 
Upon completion of the fieldwork each day, 
all data were assembled and consolidated 
for consistency and completeness checks. 
Four trained enumerators with medical 
sciences background were employed during 
the period of data collection.

Data processing and analysis
The data to be used for the cases were 
extracted from Case Base Surveillance (CBS) 
database from RBC/HIV unit according to 
the essential information defined in our 
conceptual framework. As for the controls, 
data were gathered using structured 
questionnaire in the field. Finally, data 
for both cases and controls were  pooled 
to form one single dataset of excel which 
were imported into IBM SPSS Statistics for 
Windows version 26 (IBM Corp, Armonk, NY, 
USA) for final data cleaning and analysis, 
starting with exploratory data analysis (EDA).
To generate the output results, descriptive 
analysis of cleaned data set for means, 
frequencies and percentages was done; and 
later, binary logistic regression bivariate 
analysis of HIV infection potential risk 
factors and HIV infection status as outcome 
variable was done. Lastly, the risk factor 
variables which were significant in bivariate 
analysis were entered into multivariable 
binary logistic regression model whereby 
the odds ratio with  confidence intervals 
not crossing one or with P values <5% were 
considered to be of significantly associated 
with HIV infection.

Ethical considerations
Before data collection, the Ethical clearance 
were obtained from University of Mount 
Kenya (MKU), of Public Health Department 
with No.  MKU/ETHICS/24/3/2023.
The permission No.17RBC/2022 for data 
collection was obtained from RBC/HIV Unit. 
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Sampling techniques 
A simple random sampling (SRS) strategy as 
a form of probability sampling methods was 
used. The list of cases and controls were 
obtained from CBS program and DREAMS 
program respectively. From CBS program 
since January to December 2022 there were 
13,882 cases and 387 of AGYW aged between 
15 to 24 years were selected randomly by 
first generating random numbers using MS 
Excel. Moreover, the sampling was applied 
proportionetly based on the population size 
in each District of Kigali City: Gasabo district 
had 134 cases out of 4,807, Kicukiro had 
121 out of 4,340 and Nyarugenge had 132 
out of 4,735.

However, ther controls (387) were selected 
consecutively based on the inclusion 
criteria as they came for education sessions 
for sexual and reproductive health and HIV 
prevention. These education session are held 
in safe space including schools, cell offices 
and churches. A total of 52,102 AGYW aged 
between 15 to 24 years was obtained from 
DREAMS program. The sample size was 
distributed proportionately to the population 
size of each District of Kigali City:136 out of 
18,337 in Nyarugenge, Kicukiro 92 out of 
12,420 and 159 out of 21,345 in Gasabo.

Data Collection Methods
The data were collected using data extraction 
questionnaire installed in tablets, and used 
for both cases and controls.The participants 
were selected from those documented in 
HIV case-based surveillance system in HIV 
Prevention unit of the Division of HIV/AIDS 
and STIs Diseases in the Rwanda Biomedical 
Center, which routinely gathers all data 
from all health facilities. The controls were 
collected from DREAMS project whereby 
participants were recruited by systematic 
random sampling. The data collection 
tool was comprised sections on social 
demographic characteristics and sexual 
behavioral factors of new HIV acquisition. 
Both case and control groups used the data 
collection questionnaire having the same 
questions.
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Similarly, under the support of ethical 
clearance letter obtained from MKU 
the principal investigator managed to 
request permission for data collection on 
DREAMS program in Kigali District offices 
(Gasabo,Kicukiroand Nyarugenge) where 
the clients gather monthly. Enumerators 
requested each participant to sign a consent 
form, after explanation about the study 
was provided and opportunity for asking 
questions given, before proceeding with 
data collection. Under 18 years old study 
participants signed assent forms, while in 
addition, their parents/guardians signed 
the consent forms of adults on their behalf.
Confidentiality was assured to the data 
obtained and each participant’s information 
was given a code to maintain the anonymity 
of individual person’s data.
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Results

Social demographic characteristics of 
the study population 
Table1 shows that majority of participants 
(748, 96.6%) were 20 to 24 years old. 
Singles were predominant (487, 63.2%). 
More than one third (293, 37.9%) were from 
Gasabo district followed by Nyarugenge 
district (268, 34.6%). The majority (542, 
70%) were not employed. The result further 
reveals that the proportion of employed 
participants was significantly higher for 
the cases (33.3%) than controls (26.6%),  
P=0.041. Furthermore, Gasabo district 
showed a slightly higher proportion of new 
HIV infections than Kicukiro district at 
34.6% and 31.3% respectively (P=0.046). 
The proportion singles was higher among 
cases (72.8%) than controls (53.5%), (p 
<0.001).

Table 1. Social demographic characteristics of the study population

Variables
        HIV new infection status

X2 (P value)Total, 

n (%)

Cases, 

n (%)

Controls, 

n (%)
Age in years
15-19 26(3.4) 11(2.8) 15(3.9)                                       0.64(0.425)
20-24 748(96.6) 376(97.2) 372(96.1)

Employment status
Employed 232(30) 129(33.3) 103(26.6) 4.16(0.041) 
 Not Employed 542(70) 258(66.7) 284(73.4)
District
Gasabo 293(37.9) 134(34.6) 159(41.1) 6.14(0.046) 
Kicukiro 213(27.5) 121(31.3) 92(23.8)
Nyarugenge 268(34.6) 132(34.1) 136(35.1)
Current resident type
Correctional 11(1.4) 3(0.8) 8(2.1) 5.43(0.143)
Residential 304(39.3) 159(41.1) 145(37.5)
Homeless 18(2.3) 12(3.1) 6(1.6)
Temporary 441(57) 213(55) 228(58.9)
Marital status
Single 487(63.2) 281(72.8) 206(53.5) 40.97(<0.001) 
Cohabitated 183(23.7) 59(15.3) 124(32.2)
Divorced/Separated/Widow 40(5.2) 24(6.2) 16(4.2)
Married 61(7.9) 22(5.7) 39(10.1)  

Notes: Bolded P values indicate statistical significance at <0.05.



Results in Table 2 show that there was a 
significant association (P<0.001) between 
the following sexual behaviour related 
factors and having a new HIV infection: 
being a commercial sex worker, having 2 or 
more sexual partners in the last 3 months, 
having sex with HIV positive person, having 
sex with multiple partners, and having 
two or more sexual partners in the last 12 
months.  

Multivariable analysis of factors 
associated with new HIV infection
The findings in Table 3 show that 
participants who were employed were 1.43 
as likely to acquire new HIV infection as 
those who were not employed (aOR: 1.43, 
95% CI: 1.02, 2.03; P=0.038).
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Sexual behaviour related factors associated with new HIV infection

Table 2. Sexual behaviour related factors associated with new HIV infection

Variables

New HIV infection status
x2(P value)Total

n (%)

Cases,

n (%)
Controls, 

n (%)

Vaginal or anal sex 3.42(0.064)
Yes 708(91.7) 346(89.9) 362(93.5)
No 64(8.3) 39(10.1) 25(6.5)
History of commercial sex worker in last 12 months 42.53(<0.001)
Yes 137(17.7) 101(26.1) 36(9.3)
No 591(76.4) 258(66.7) 333(86)
Other 46(5.9) 28(7.2) 18(4.7)
Number of sexual partners in last 3 months 762.09(<0.001)
0 82(10.6) 82(21.2) 0(0.0)
1 390(50.4) 3(0.8) 387(100)
2 and more 302(39) 302(78) 0(0.0)
Sex with HIV positive person 27.17(<0.001) 
Yes 119(15.4) 67(17.3) 52(13.4)
No 239(30.9) 86(22.2) 153(39.5)
Unknown/refuse 416(53.7) 234(60.5) 182(47)
Sex with multiple partner 44.76(<0.001) 
Yes 364(47) 224(57.9) 140(36.2)
No 375(48.4) 141(36.4) 234(60.5)
Unknown/refuse 35(4.5) 22(5.7) 13(3.4)
Number of sexual partners last 12months 179.01(<0.001) 
0 19(2.5) 19(4.9) 0(0.0)
1 252(32.6) 41(10.6) 211(54.5)
2 and more  503(65) 327(84.5) 176(45.5)  

Notes: Bolded P values indicate statistical significance at <0.05

Kicukiro district was 1.59 times more likely 
to have HIV positive new infections (aOR: 
1.59, 95% CI: 1.073, 2.35; P=0.021) than 
Gasabo. As for marital status, singles 
were 2.82 as likely to be HIV positive as 
the married, (aOR: 2.82; P=0.001, 95% CI: 
1.53, 5.18).The divorced/separated were 
2.73 more likely than the married to be HIV 
positive (aOR: 2.73; 95% CI: 1.13, 6.61, 
P=0.025). Participants who had ever been 
commercial sex workers were 2.04 times as 
likely to acquire new HIV infection as the 
control group (aOR: 2. 04,95% CI:1.29, 3.22, 
P=0.002).  Participants who had had sex with 
multiple sex partners were 2.05 times more 
likely to acquire HIV infection than those who 
had not had multiple sex partners, (aOR: 
2.05; 95% CI: 1.41, 2.98; P value <0.001).
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Table 3. Multivariable analysis of factors associated with new HIV infection

Variable(s)
Univariate logistic regression 

model
Multivariable logistic regression 

model
COR (95%CI) P value aOR (95%CI) P value

Employment status
Employed 1.37(1.01,1.87) 0.042 1.43(1.02,2.03) 0.038
Not Employed (Ref) 1.00 1.00
District
Gasabo (Ref) 1.00 1.00
Kicukiro 1.56(1.09,2.22) 0.014 1.59(1.073,2.35) 0.021
Nyarugenge 1.15(0.82,1.60) 0.04 1.17(0.79,1.71) 0.421
Marital status
Single 2.48(1.39,4.20) 0.002 2.82(1.53,5.18) 0.001
Cohabitated 0.84(0.45,1.54) 0.583 1.04(0.53,2.01) 0.899
Divorced/separated 2.6(1.17,6.04) 0.019 2.73(1.13,6.61) 0.025
Married (Ref) 1.00 1.00
Commercial sex workers
Yes 3.6(2.39,5.47) <0.001 2.04(1.29,3.22) 0.002
No (Ref) 1.00 1.00
Other 2(1.08,3.71) 0.026 1.23(0.52,2.89) 0.633
Sex with HIV positive person
Yes 2.29(1.46,3.58) <0.001 1.62(0.944,2.77) 0.079
No (Ref) 1.00 1.00
Unknown/refuse 2.28(1.64,3.17) <0.001 1.39(0.93,2.08) 0.105
Sex with multiple partner
Yes 2.65(1.97,3.57) <0.001 2.05(1.41,2.98) <0.001
No (Ref) 1.00 1.00
Unknown/refuse 2.8(1.37,5.75) <0.005 2.52(0.86,3.75) 0.068

Abbreviations: COR, Crude odds ratio; aOR, Adjusted odds ratio;                                                                             
Note: Bolded P values indicate statistical significance at <0.05.
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Discussion 

Despite the availability of drugs that 
help manage HIV and even lower viral 
transmission, HIV remains a primary cause 
of death and a threat to the health of millions 
of people globally.[17] In light of this, this 
study was conducted  to assess the risk 
factors of new HIV infection in Kigali city 
as one of Regions in Rwanda with high HIV 
prevalence.

The findings of this case-control study 
showed that, being employed is a risk 
factor for new HIV infection. This finding is 
consistent with scoping review conducted on 
employment and HIV whereby employment 
was associated with HIV infection.[18] 

In contrast, these findings differ with those 
of a study done on HIV prevalence among 
the young women in nine Eastern and South 
Africa countries where the employed women 
were positively and significantly protected 
from HIV infection.[19] This could be due 
to the fact that adolescent girls and young 
women, find it challenging and difficult to 
insist on safer sexual practices; and given 
their poor status and being dependent on 
men,  they risk acquiring HIV infection for 
monetary gain.[20]

Being single or divorced/separated are 
positively associated with HIV infection. 
This finding is consistent with reports from



who have multiple sex partners expose 
themselves to a catastrophy of HIV infection 
for life.[27-30]

The study’s strengths include using sufficient 
sample size which maximized the external 
validity of the results. The study has some 
limitations related to using secondary data 
for the cases whereby not all the needed 
characteristics were available in the data set, 
such as education level of participants and 
some other behavioural factors.  
 
Conclusion 

The study shows that the risk factors for 
new HIV infections are employment status, 
marital status, multiple sexual practices and 
commercial sex worker history. Based on 
these findings, the following interventions are 
recommended to the National HIV prevention 
program and other stakeholders involved 
in HIV response in Rwanda: Sensitization 
AGYW in Kicukiro district focusing on the 
employed, single, and divorced or widowed 
or separated families will need to be done to 
raise their awareness about HIV infectionand 
available interventions.  
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other similar studies whereby increased 
risk was associated with being divorced, 
widowed, single or not married.[21] In 
addition, study conducted on the role of 
state level-economic policy on HIV reduction 
showed that due to low social demographic 
status of single mothers, there is a likelihood 
of acquiring HIV infection more easily than 
other groups particularly in low and middle 
income countries in SSA.[22] The place of 
residence has been found to predict new 
HIV infection rates among AGYW in this 
study, being higher in  urban settings. This 
may be explained by the fact that residing 
in urban areas exposes AGYW to many 
more distractions, than is the case for their 
counterparts living in rural areas.[20]

The study results showed that having 
been a commercial sex worker was a factor 
associated with HIV infection. In addition, 
study conducted on HIV-related behavioural 
sexual risk factors associated with sex 
commercial workers showed that having 
been commercial sex worker is significantly 
associated with HIV and STI infections.[23] 
Likewise, the Center for Disease and Control 
reported that HIV infection is higher among 
persons who exchange sex for money or non-
monetary items.[24] Due to frequent sexual 
contact with numerous clients, inconsistent 
condom use, anal sex, drug use, violence, 
stigma and discrimination, and limited 
access to HIV services, commercial sex 
workers are likely to contract HIV. Similar 
findings were also reported in a study 
conducted in Guatemela where the women 
who practiced commercial sex worker 
experienced high rate of HIV infection and 
the main factor is that these women they 
exchange sex for money as way of survival.
[25,26] The study findings showed that adult 
girls and young women who had multiple 
sexual practices are likely to acquire HIV 
new infection.These findings are consistent 
wih resuts of other studies whereby HIV 
new infection was associated with having 
history of multiple sexual practices among 
the females sex workers and women in 
reproductive age who were sexually active; 
and it was further explained that people
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