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Abstract
Objectives: The aim of this study was to determine the 
prevalence of HIV infection among pregnant adolescents 
and adolescent mothers and to assess risk factors 
associated with HIV infection.

Methods: This was an analytical cross sectional study 
among pregnant adolescents and adolescent mothers, 
carried out from April to May 2018 in the Kumbo West 
Health District (KWHD) of Cameroon. We used a multistage 
sampling design to select 6 health areas. In each of these 
6 health areas selected, proportionate sampling method 
was employed to get 400 participants from the health 
areas. Data was collected using structured questionnaires 
and analysed using SPSS version 21. We adjusted for 
confounding variables (age category, sexual debut, multiple 
sex partners, irregular/no use of condoms) by carrying out 
multivariate binary logistic regression.

Results: We used 400 adolescents (68 pregnant and 332 
mothers), with mean age 14.5 years (SD = 0.21). The overall 
prevalence of HIV infection was 4.58% (95% CI: 2.7-6.7) 
even though, the prevalence of HIV in pregnant adolescents 
was (4.9%) compared to that in adolescent mothers (3.2%) 
though not statistically significant (p = 0.74). The significant 
HIV associated risk factors discovered among the two 
categories were; HIV infection occurring mostly in late 
adolescence: 15-19 years (AOR 2.05; 95% CI 1.11-4.24), 
sexual debut before the age of 14 (AOR 2.40; 95% CI 1.14-
5.04), having had 2 or more sexual partners in the last 12 
months (AOR 1.51; 95% CI 1.04-3.15), and irregular or no 
use of condom (AOR 1.20; 95% CI 1.04-1.53).

Conclusion: There is a need to address adolescent 
pregnancy not only as a health outcome but as a risk factor 
for HIV infection. Preventing adolescent pregnancies is 
important in a comprehensive HIV prevention in Cameroon.
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Introduction
Adolescents are growing up in a context marked by 

pervasive poverty, limited educational opportunities, 
high (Human Immunodeficiency Virus) HIV prevalence, 
widespread conflicts, and weak social controls [1]; all 
pre-disposing factors to poor sexo-reproductive health 
outcomes. The World Health Organization (WHO) has 
established that, HIV is one of the most important 
sexually transmitted infection [2]. This is not different 
in Cameroon as it has been shown that unprotected 
sex presents the dual risk of unwanted pregnancy and 
HIV infection especially among adolescents [3]. These 
risks are disproportionately borne by young women 
and the period of adolescence is a period of emerging 
sexual desires, behaviors and relationships. The sexo-
reproductive health of adolescent girls is a public 
health issue, especially because the world has a larger 
population of adolescents now than ever before [4].
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Adolescent girls having unprotected heterosexual 
intercourse are at risk of HIV infection and unwanted 
pregnancy [5]. In Cameroon, HIV prevalence for the 
population ages 0-14, 15-49, 15-64 are 0.2%, 3.4% 
and 3.7%, respectively [6]. This is such that, the HIV 
prevalence for 0-14 years is the first direct measurement 
among that age group and merits more targeted 
research to better understand HIV epidemiology in 
children. However, there is little evidence to indicate 
whether pregnancy in adolescence or adolescent 
motherhood increases the risk of an HIV infection. There 
is no disaggregated data on the prevalence of HIV in 
Cameroon among pregnant adolescents and adolescent 
mothers. It has been established in Cameroon that, 
the disparity in HIV prevalence between males and 
females is most pronounced among younger adults, 
with women in age groups 15-19, 20-24 and 25-29 all 
having prevalence at least triple that of males in the 
same age groups [6]. It is worthy to highlight that, the 
HIV Prevalence among 15-24 year olds is 1.2%: 2.0% 
among females and 0.4% among males [6]. Multiple 
partners and non-use of condoms also increase the risks 
of HIV transmission [7]. Efforts to end AIDS will impact 
on other health targets, including on reducing maternal 
mortality, preventing deaths of newborns and children 
under the age of 5 years, improve sexo-reproductive 
health [8]. The most important aspect of adolescent 
health is sexo-reproductive health (SRH) [9].

A qualitative study carried out in Kumbo West 
Health District of Cameroon by Wirsiy, et al. reported 
that knowledge on sexo-reproductive health issues is 
low among adolescent girls including both pregnant 
adolescents and adolescent mothers with majority of 
them getting information on sexo-reproductive health 
from their peers. The issue of lack/insufficient sexo-
reproductive health education in schools is a reality 
[10]. Also, having a sexual partner(s) and engaging in 
premarital sex is common. Equally it was established that, 
adolescents engaged in unprotected sexual practices 
as a way of making money and for livelihood [10]. 
Drinking dry marijuana mixed with water, concoctions 
and sachet whisky were identified as local methods 
employed by adolescent girls to induce abortion [10]. 
Sexo-reproductive health services were available in 
the community but received low utilization because of 
perceived negative attitude and intrusiveness of the 
community health workers, confidentiality and social 
norms [10]. To maintain sexo-reproductive health, 
adolescents need access to accurate information 
and to the safe, effective, affordable, and acceptable 
contraception method of their choice [11]. However, 
due to a host of biological, social and economic factors, 
adolescent girls can be at high risk of adverse sexo-
reproductive health outcomes, including unintended 
pregnancy, unsafe abortion, HIV infection and other 
sexually transmitted infections. Should they give birth, 
adolescent girls are also at elevated risk for poor health 

outcomes for themselves and their newborns, including 
at the extreme, death [6]. We therefore sought in this 
study to determine the prevalence of HIV infection 
among pregnant adolescents and adolescent mothers, 
establish HIV risky behaviours among participants 
and the risk factors associated with HIV infection in 
participants.

Operational Definition of Terms

¨Sexo-reproductive¨ health

This is a term coined in this study to mean the state 
of complete physical, mental and social well-being in all 
matters relating to the reproductive system such that, 
people are able to have a satisfying and safe sex life, the 
capability to reproduce, and the freedom to decide if, 
when, and how often to do so.

Adolescent

Adolescence, according to WHO refers to the period 
between the ages of 10 and 19 years in which the 
individual progresses from the initial appearances of 
secondary sexual characteristics to full sexual maturity 
and during which psychological and emotional 
processes develop from those of a child to those of an 
adult.

Methods

Study design

This was an analytical cross-sectional study among 
pregnant adolescents and adolescent mothers carried 
out from April to May 2018 in the Kumbo West Health 
District, a semi-urban/rural community composed of 
eleven health areas [12], (Figure 1 shows map of Kumbo 
West Health District) in Cameroon. The study involved 
community mobilization. The target population were 
pregnant adolescents and adolescent mothers both 
early and late adolescents aged 10-14 years and 15-
19 years respectively. Young girls who were not in the 
age range of 10-19 years and were not resident in the 
selected communities for the study were excluded. 
The sample size was determined in consideration of 
the analysis according to the Population Division of the 
United Nations [13].

Study area

This study was specifically carried out in six randomly 
selected health areas of the Kumbo West Health District 
namely Banso Baptist Hospital-BBH, Kikaikelaiki, 
Kitiwum, Kumbo_CMA, Kumbo_Urban and Melim. 
Kumbo is the second-largest city in the North West 
region of Cameroon and the capital of Bui Division. 
Kumbo is split into three distinctive hilly settlements of 
Tobin, Mbveh, and Squares [14]. Kumbo is known for 
horse racing and traditional medicine, and also for its 
palace (Nso Palace), a market and two big hospitals.

https://doi.org/10.23937/2474-3658/1510074


ISSN: 2474-3658DOI: 10.23937/2474-3658/1510074

Wirsiy et al. J Infect Dis Epidemiol 2019, 5:074 • Page 3 of 10 •

from the respective selected health areas.

Community Mobilization
Mobilization activities at the selected communities 

were conducted before the survey team started 
fieldwork in each cluster. The community mobilization 
team focused on using key messages of the survey. 
Mobilization team consisted of individuals who are 
well-known and respected in the community and were 
trained to facilitate communication about the survey. 
The community leaders were consulted and provided 
with information on the purpose of the survey to share 
with their community members. During the fieldwork, 
designated survey staffs monitored the local community 
response, and addressed/clarify any questions/concerns 
regarding the survey especially as the study area is 
experiencing a socio-political unrest.

Administration of Questionnaires
A structured questionnaire was administered to se-

lected adolescent girls who agreed to participate in the 
study. The questionnaires were interviewed-adminis-
tered in English/Pidgin- English. The questionnaire was 

Sample size determination
The minimum sample size was estimated using 

formula for cross-sectional studies [15]. ( )Z2 P 1-P
n = .

d2
 

Since there was no similar study in Cameroon, we 
estimated a 50% proportion. Considering: 95% (Z = 1.96) 
confidence interval, and 5% margin error. Therefore 

( ) ( ) ( )
( ) ( )

1.96  1.96  × 0.5 1-0.5
n =  = 384

0.05  0.05
.

To take care of anticipated non responses of 
participants, 4% was added to the computed sample 
making up n = 384 + 16 = 400. Thus, 400 adolescent (68 
pregnant and 332 mothers) were surveyed.

Sampling
Multi-stage cluster sampling was used to select 6 

health areas from the Kumbo West Health district 
namely BBH, Kikaikelaiki, Kitiwum, Kumbo_CMA, 
Kumbo_Urban and Melim in the Bui division of the North-
West region of Cameroon and the 400 participants were 
further selected using systematic random sampling 
from households (Figure 2). The various participants 
were then obtained via probability proportionate to size 

 

Figure 1: Map of the Kumbo-West Health District. 
Author of the Map: Wirsiy, 2018.
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Involvement of Patients and the Public (GRIPP) and 
they didn’t contributed to identifying the issue of 
inconsistent reporting, the need for guidance, and 
the research questions. The patient partners, recruited 
nearly half of all participants for this survey. The patient 
partners didn’t contribute to edits of the paper. The 
results of this study will be disseminated to all study 
participants via a workshop. The authors will equally 
disseminate the results of this study through conference 
presentations. 

The community leaders as part of the public, were 
involved in the study as community mobilization 
coordinators. They were consulted and provided with 
information on the purpose of the survey to share with 
their community members. They didn’t contribute to 
edits of the paper.

Data Management
A coded number was given to identify each 

participant. Collected data was firstly entered into the 
research log book. Research questionnaires as well 
as work books and other study materials were stored 
safely in a locker in a safe location and secured by 
locking it with a lock. After collection of the data, the 

made up of four sections namely, i) HIV test results, ii) 
Socio-Demographic Information, iii) Source of informa-
tion on reproductive health, knowledge related factors 
and lastly, iv) Attitude, Perception and Practice related 
questions.

Laboratory Diagnosis for HIV Testing
HIV testing and counseling was conducted in some 

selected facilities of the various selected communities. 
Informed consent/parental/guardian permission/pro-
cedures for the laboratory survey was used for the field 
practice. The participants were asked for their consent 
to collect a blood sample for biologic testing and re-
turn of results. Standard phlebotomy techniques were 
used in the collection of the blood sample by trained 
nurses. HIV rapid testing was conducted by survey staff 
after completion of pre-test counseling. The HIV Rapid-
Test result defined HIV status among participants in this 
survey. Rapid HIV testing was conducted according to 
the Cameroon national HIV testing algorithm [16] at the 
time of data collection.

Patient and Public Involvement Statement
Patients were not involved in the original systemic 

review that underpinned Guidance for Reporting 

 

 

Kumbo West health district of the North-West Region of Cameroon 

Simple Random Sampling 

Primary Sampling units 
Six health areas selected that is BBH, Kikaikelaiki, Kitiwum, 

Kumbo_CMA, Kumbo_Urban and Melim 

Clusters of adolescent girls randomly selected according to probability 
proportionate to size. 

400 pregnant adolescent girls/adolescent mother surveyed 

 Questionnaires -administered, laboratory work 

11 Health areas of the Kumbo West health district: BBH, BUH, KAI, KIKAIKELAIKI, KIKAIKOM, 
KITIWUM, KUMBO_CMA, KUMBO_URBAN, KUVLU, MELIM, NKUMKOV 

 

Figure 2: Flow chart of the sampling frame for the Study.
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separated or widowed. 81.0% of the participants were 
Christians and 19.0% were Muslims. Regarding educa-
tion level, 7.0% had no formal education, 70.0% had at-
tended primary education, 13.0% had attended second-
ary school and 10.0% had attended tertiary education. 
Their reported occupation status included students 
(37.0%), apprentice (10.5%), employed (20.5%) and un-
employed (32.0%). Majority (62.7%) of the participants 
were semi-urban dwellers (Table 1).

Prevalence of HIV Infection among adolescent 
mothers and pregnant adolescents

The overall prevalence of HIV infection was 4.58% 
(95% CI: 2.7-6.7) among study participants. The preva-
lence of HIV in pregnant adolescents was higher (4.9%) 
compared to that of adolescent mothers (3.2%) though 
not statistically significant (p = 0.74).

HIV risky behaviours among adolescent mothers 
and pregnant adolescents

The mean age at first sexual intercourse was 13.1 (SD 
= 1.65). Majority (57.5%) of the participants reported 

questionnaires were checked visually for completeness, 
obvious errors, and inconsistencies and then corrected. 
Data collected was entered daily into an electronic 
questionnaire (template) created in Epi info version 7 
by the investigator. During the data entry process, 10% 
of data entered at the beginning was checked to ensure 
that the data was correctly entered. For confidentiality, 
the computer in which the data was stored was password 
protected and the information was accessible only to 
the researcher. Data was backed-up in an external hard 
drive and email box. The data was then imported into 
Microsoft excel spread sheet for cleaning/editing and 
finally analysed using social science package statistical 
software version 21.

Data Analysis
The analysis of participant demographics and outcome 

variables was summarized using descriptive summary 
measures: expressed as mean (standard deviation) or 
median (minimum-maximum) for continuous variables 
and number (percentages) for categorical variables. The chi-
squared test for binary outcomes was used. The Bonferroni 
method was used to adjust the level of significance for 
testing for secondary outcomes to keep the overall level at 
alpha = 0.05. For all group comparisons, the results were 
expressed as effect (or odds ratio for binary outcomes), 
corresponding two-sided 95% confidence intervals and 
associated p-values. P-values were reported to two/three 
decimal places with values less than 0.001 reported as < 
0.001. Adjusted analyses using baseline covariates were 
performed using regression techniques to investigate 
the residual impact of key baseline characteristics on 
the outcomes (HIV risky behaviours among participants 
and the risk factors associated with HIV infection in 
participants). We adjusted for confounding variables (age 
category, sexual debut, multiple sex partners, irregular/
no use of condoms) by carrying out multivariate binary 
logistic regression.

Ethical Considerations
Ethical approval was obtained from the Institutional 

Review Board of the Faculty of Health Sciences (IRB-FHS 
No: 765-03) of the University of Buea. The administrative 
approval was obtained from the Regional Delegation of 
Public Health for the North West Region of Cameroon. 
Informed consent/parental/guardian/permission/as-
sent was taken from every participant prior to collection 
of data and interviews were conducted in private.

Results

Sociodemographic characteristics of participants
This study included 400 adolescents (68 pregnant 

and 332 mothers), 30.5% of participants were 10-14 
years old and 69.5% were 15-19 years old. The partic-
ipants’ mean age was 14.5 years (SD = 0.21). Majority 
(87.3%) of the participants were single, 10.0% were ei-
ther married/cohabiting and 2.7% were either divorced, 

Table 1: Sociodemographic characteristics of adolescent 
mothers and pregnant adolescents (n = 400) in KWHD, 2018.

Variables No
 (%)

Age groups (years) Mean = 14.5 SD = 0.21
10-14 122 (30.5) 

15-19 278 (69.5)

Marital status 
Single 349 (87.3)

Married/cohabiting 40 (10.0)

Divorced/widowed/separated 11 (2.7)

Motherhood status 
Pregnant adolescent 68 (17.0)

Adolescent mother 332 (83.0)

Religion 
Christian 324 (81.0)

Muslim 76 (19.0)

Level of education
No formal education 28 (7.0)

Primary education 280 (70.0)

Secondary education 52 (13.0)

Tertiary education 40 (10.0)

Occupation 
Student 148 (37.0)

Apprentice 42 (10.5)

Unemployed 128 (32.0)

Employed 82 (20.5)

Residence 
Rural 149 (37.3)

Semi-Urban 251 (62.7)

SD: Standard Deviation.
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Table 2: HIV risky behaviours among adolescent mothers and pregnant adolescent girls in KWHD, 2018.

Variables No
 (%)

Age at first sexual intercourse Mean = 13.1 SD = 1.65
< 14 years 230 (57.5)

≥ 14 years 170 (42.5)

Number of sexual partners in past 12 months   Mean = 1.65 SD = 0.42
< 2 partners 266 (66.5)

≥ 2 partners 134 (33.5)

History of STD in the past 12 months
No 303 (75.7)

Yes 97 (24.3)

Condom used during last sexual intercourse  
No 210 (52.5)

Yes 190 (47.5)

Use of alcohol and local concoctions as emergency contraceptives
No 338 (84.5)

Yes 62 (15.5)

SD: Standard deviation; STD: Sexually Transmitted Disease.

Table 3: Multivariate binary logistic regression models of the factors associated with HIV infection among adolescent mothers and 
pregnant adolescents in KWHD, 2018.

Variables Bivariate analysis Multivariate analysis
UOR (95% CI) P-value AOR (95% CI) P-value

Age group (years) 
10-14 1 1

15-19 2.11 (1.20-4.60) 0.004 2.05 (1.11-4.24) 0.007
Marital status
Single 1

Married 0.74 (0.41-2.01) 0.451

Widowed/divorced 1.42 (0.94-3.4) 0.771

Educational status 
No formal education 1 1

Primary education 0.72 (0.4-0.95) 0.211 0.67 (0.32-0.85) 0.251

Secondary education+ 0.54 (0.25-1.76) 0.072 0.40 (0.20-0.11) 0.061

Religion 

Christian 1 1

Muslim 0.84 (0.42-1.20) 0.09 0.81 (0.69-1.87) 0.541

Age at first sexual intercourse (Year)
> 14 1 1

< 14 2.55 (1.22-5.54) < 0.001 2.40 (1.14-5.04) < 0.001
Number of sexual partners in the past 12 months 
< 2 partners 1 1

≥ 2 partners 1.62 (1.10-3.22) 0.007 1.51 (1.04-3.15) 0.005
History of STD in the past 12 months
No 1 1

Yes 1.11 (1.21-3.22) 0.042 1.01 (0.90-3.02) 0.075

Regular use of condom
Yes 1 1

No 1.22 (1.05-1.55) 0.03 1.20 (1.04-1.53) 0.042

UOA: Unadjusted Odds Ratio; AOR: Adjusted Odds Ratio; STD: Sexually Transmitted Diseases; Statistical significance is 
indicated in bold.
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carried out by the WHO [21], Honor, et al. [22], Rachel, 
et al. [23] and Dinh, et al. [24] which establish the fact 
that adolescent pregnancy was associated with early 
start of sexual activity and having two or more sexual 
partners. In the same light, our study also showed that 
adolescent pregnancy was associated with non-use of 
contraceptives specifically the condom during the first 
sexual encounters and their last sexual intercourse. 
This relates to studies of Guleria, et al. [25], Breuner, et 
al. [26], Emmanuelle, et al. [27], Devika, et al. [28] and 
Rachel, et al. [29]. The use of sachet whisky and locally 
made concoctions as emergency contraceptives was 
still common among participants and this supports the 
study of Robert and Philip [30] and Consolata [31] who 
added that this locally made concoctions are equally 
used for abortion purposes.

Risk factors associated with HIV infection in 
participants

In this study, the risk factors associated with HIV 
Infection in participants demonstrating significant 
relation were, having had first sexual intercourse before 
the age of 14, having had 2 or more sexual partners in 
the last 12 months, having had a history of STI in the 
last 12 months and irregular or no use of condom. This 
paper builds on the previous works of Justman, et al. 
[32], Hina, et al. [33], Jenny, et al. [34], Suhee, et al. [35] 
and Cherrie, et al. [36] which found that child sexual 
abuse increased the risk of subsequent HIV infection 
among the same group of young women, history of 
other STD, early sexual encounters and non-use of 
condoms were associated with adolescent pregnancy. 
The United States Presidents Emergency Plan for AIDS 
Relief [37] also establishes that young women are facing 
a triple threat. They are at high risk of HIV infection, 
have low rates of HIV testing, and have poor adherence 
to treatment. Adolescents reporting an early pregnancy 
at the age of 14 or younger would all, by legal definition, 
have experienced child sexual abuse. However, 
qualitative data from the participants in this study 
indicated that, although some of these early sexual 
relationships were experienced as abusive, others were 
described as more equitable as such, relating to studies 
of Santhya and Shireen [38]. There is a complex interplay 
between adolescents’ perceptions of autonomy and 
ability to consent to sexual intercourse, and the need 
for protective measures to prevent early marriages and 
child sexual abuse.

Interventions to address adolescent sexual risk 
behaviours

Behavioural interventions are common that address 
adolescent sexual risk behaviour and that aim to reduce 
unwanted pregnancies and HIV infection [39-43]; 
but the question remains- how sustainable are these 
interventions? Some studies have equally investigated 
adolescent pregnancy and HIV as co-occurring 

having had their first sexual intercourse before the age 
of 14. The mean number of sexual partners in the past 
12 months was 1.65 years old (SD = 0.42) and 33.5% 
of the participants had more than 2 sexual partners in 
the past 12 months. About one quarter (24.3%) of the 
participants reported having had sexually transmitted 
diseases in the past 12 months. About half (52.5%) of 
the participants reported not having used condom 
during their last sexual intercourse. The use of sachet 
whisky and locally made concoctions as emergency 
contraceptive was still common (15.5%) among 
participants (Table 2).

Risk factors associated with HIV infection among 
adolescent mothers and pregnant adolescents

On bivariate analysis, factors demonstrating 
significant relationships with risk of HIV infection were 
age group 15-19 years (UOR 2.11; 95% CI 1.20-4.60), 
having had first sexual intercourse before the age of 
14 (UOR 2.55; 95% CI 1.22-5.54), having had 2 or more 
sexual partners in the last 12 months (UOR 1.62; 95% 
CI 1.10-3.22), having had a history of STD in the last 12 
months (UOR 1.11; 95% CI 1.21-3.22) and irregular or no 
use of condom (UOR 1.22; 95% CI 1.05-1.55). However, 
after adjusting for confounding, only age categories 15-
19 years (AOR 2.05; 95% CI 1.11-4.24), having had first 
sexual intercourse before the age of 14 (AOR 2.40; 95% 
CI 1.14-5.04), having had 2 or more sexual partners in 
the last 12 months (AOR 1.51; 95% CI 1.04-3.15), and 
irregular or no use of condom (AOR 1.20; 95% CI 1.04-
1.53) remained significant and strongly associated with 
HIV infection (Table 3).

Discussion
The results support the hypothesis that girls who 

have an early, but not later, adolescent pregnancy 
are more likely to become HIV infected. The study 
provides strong evidence of the fact that the practice 
of unprotected sex among adolescents is common 
which may lead to pregnancy and an incident of HIV 
infection thus establishing the possibility that HIV 
infection occurred simultaneously or preceded the early 
pregnancies. This finding suggests that behavioural 
factors may be important in the increased risk of an 
incident HIV infection, adding to the results of earlier 
studies that suggest same [5,17,18] as well as the fact 
that higher transmission of HIV in pregnancy is also 
biological and the result of hormonal changes during 
pregnancy [19,20].

Risky behaviours of HIV acquisition towards 
adolescent pregnancy

The risky behaviours of HIV acquisition towards 
adolescent pregnancy was associated with early start of 
sexual activity (during their early adolescent ages that 
is between 10-14 years old) as well as subsequently 
having two or more sexual partners. This reflect studies 
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Limitation
This study did not examine HIV infection in relation 

to substance abuse/drug injecting among the pregnant 
adolescents and adolescent mothers. This phenomena 
has been examined and reported in a different study by 
the same authors.
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