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Abstract

Background Sexually transmitted infections (STls) are a significant public health concern worldwide. These infections
can have severe consequences for women’s health, including pelvic inflammatory disease, infertility, and increased
risk of HIV acquisition. Understanding the prevalence and factors associated with STls among women in Sierra

Leone is crucial to developing effective prevention and treatment strategies. This study investigated the provincial
distribution and factors associated with self-reported STls (SR-STls) and STl symptoms among women in Sierra Leone.

Methods The study used data from the 2019 Sierra Leone Demographic and Health Survey, comprising 13,965
women aged 15 to 49 who have ever had sex. Provincial variations in the prevalence of SR-STls and STl symptoms
were presented using a spatial map. A binary logistic regression analysis was performed to assess the factors
associated with SR-STls and STl symptoms among women in Sierra Leone. The results were presented as adjusted
odds ratios (@OR) with a 95% confidence interval (Cl).

Results The overall prevalence of SR-STls and their symptoms was 21.6% [20.4, 22.9] among women in Sierra Leone.
Higher odds of SR-STls and their symptoms were associated with being aged 25-29 (aOR=1.35,95% Cl = 1.10,1.66),
30-34 (@OR = 1.38,95% CI=1.09,1.74), 35-39 (@OR = 1.39,95% Cl = 1.10, 1.77), having tested for HIV (aOR = 1.16,
95% Cl = 1.04, 1.29), and having multiple sexual partners (@OR = 2.25,95% Cl = 1.80, 2.83) compared to those in the
reference category. Being in the rich wealth index (aOR = 1.32,95% Cl = 1.11, 1.57), living in the Northern (aOR =
2.43,95% Cl =2.08, 2.83) and Northwestern province (aOR = 3.28, 95% Cl = 2.81, 3.83), and being covered by health
insurance (@OR =3.19,95% Cl = 2.62, 3.88) were associated with higher odds of SR-STIs and their symptoms. Lower
odds of SR-STls and their symptoms were found among women with one (@OR = 0.81, 95% Cl = 0.68, 0.96), two (aOR
=0.75,95% Cl =0.61, 0.93), three (aOR = 0.66, 95% C|l = 0.53, 0.83), and four or more children (aOR = 0.62, 95% C| =
049, 0.77], those residing in rural areas (@OR = 0.81, 95% Cl=0.69, 0.94), and women living in the Southern province
(@OR =0.67,95% Cl = 0.57, 0.80) compared to those in the reference category.
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ultimately aiming to reduce the incidence of SR-STls.

Conclusion The findings indicate that SR-STIs and their symptoms are prevalent among women in Sierra Leone.
Our findings underscore the urgent need for targeted public health interventions to address the SR-STIs and their
symptoms among women in Sierra Leone. The increased risk among women aged 25-39, those with multiple sexual
partners and those from wealthier backgrounds, suggests that educational programmes focusing on safe sexual
practices and STI prevention should be prioritized in urban and affluent areas. Additionally, the lower odds of SR-STls
among women with more children and those in rural regions indicate that family dynamics and geographic factors
may offer protective benefits, which could be leveraged in public health messaging. Our findings highlight the
importance of tailoring health services and outreach efforts to effectively reach and support vulnerable populations,
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Introduction

Sexually transmitted infections (STIs) present a substan-
tial global public health issue, disproportionately affect-
ing women’s reproductive health and resulting in severe
health consequences if not treated [1]. The World Health
Organization (WHO) reports 374 million new cases of
chlamydia, gonorrhoea, syphilis, and trichomoniasis
among individuals 15—49 in 2020 [2], resulting in 2.5 mil-
lion deaths each year [3]. In low- and middle-income
countries, STIs account for a substantial burden of dis-
eases, with the majority of highly burdened countries in
sub-Saharan Africa [4]; this constitutes 40% of the world-
wide burden of STIs [5]. STIs can lead to lifelong com-
plications, including infertility and chronic pain, with
women being the most affected [6]. It also increases the
risk of peripartum morbidity and deaths in industrialised
areas as well as among disadvantaged populations in
developed countries [7]. The WHO estimates that around
300 million women are infected with human papilloma-
virus [2], and in the WHO African Region, women have
the highest prevalence of herpes simplex virus type 2
(HSV-2), which heightens their risk of HIV infection [8].

Factors associated with the prevalence of STIs among
women are multifaceted. Biological factors, such as the
anatomical differences between men and women make
women more susceptible to certain infections such as
STIs [8]. Social determinants, including education level
[9, 10], socio-economic status [11, 12], and sexual vio-
lence [13], also play a critical role in STI prevalence.
Behavioural factors, such as the number of sexual part-
ners, condom use, and substance abuse, further influ-
ence the risk of acquiring ST1Is [14—16]. Previous studies
in sub-Saharan Africa among women have addressed the
following significant factors associated with STIs: age,
educational attainment, economic advantage, having
multiple sexual partners, rural-urban residence, and dis-
tance to health facilities [17].

In Sierra Leone, the prevalence of STIs among women
is particularly concerning due to limited access to health-
care, socio-economic challenges, and cultural factors that
influence sexual health behaviours [18]. These issues are
compounded by post-conflict health infrastructure and

prevailing gender inequalities. Several historically risky
factors have engulfed Sierra Leone, such as the civil war
between 1992 and 2002 [19], the Ebola outbreak (2014—
2016) [20] and the recent COVID-19 pandemic [21].
Adverse situations and conflicts can elevate the probabil-
ity of engaging in risky behaviours, such as those related
to sexual activity [22]. The 2019 Sierra Leone Demo-
graphic and Health Survey (SLDHS) report revealed
concerning trends, with high-risk behaviours prevalent
among young people, including engaging in unprotected
sex, having multiple sexual partners, and participating in
transactional sex [23]. In many regions, including Sierra
Leone, limited access to sexual health services exacer-
bates the problem, as women may not receive timely
diagnosis and treatment [24].

Despite the contribution of self-reported behaviour in
the control and prevention of STIs, little attention has
been given to self-reporting of these infections. No study
in Sierra Leone has specifically investigated this issue
using a nationally representative sample. Understand-
ing (SR-STIs) provides valuable insights into the burden
of these infections and how women in Sierra Leone seek
healthcare. Therefore, this study aims to examine the
provincial distribution and factors associated with SR-
STIs and STI symptoms among women in Sierra Leone.

Methods

Study design and sampling methods

The 2019 SLDHS was used for this study, a periodically
cross-sectional survey that gathers data on demographic,
health, and nutritional indicators among women and men
of reproductive age as well as children. The survey was
conducted over four months (from May 2019 to August
2019) [23], using a stratified, two-stage cluster sampling
design. In this study, we included 13,965 women who
have ever had sex and were aged 15 to 49. This study
adhered to the Strengthening Reporting of Observational
Studies in Epidemiology (STROBE) guidelines [25].
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Variables

Outcome variable

The outcome variable in the study was SR-STIs and their
symptoms. During the survey, women who had engaged
in sexual activity were asked if they had SR-STIs and their
symptoms in the last 12 months. The symptoms encom-
pass vaginal discharge, along with the existence of a sore
or ulcer in the vaginal region. There were three response
options: no, yes, and don’t know. Women who responded
“no” and “don’t know” were coded as 0=no (no SR-STIs
and their symptoms), whilst those who responded “yes”
were coded as 1, as done in the literature [26, 27] that uti-
lised the DHS dataset.

Explanatory variables

The study included 15 explanatory variables. The selec-
tion of the variables was determined by thoroughly
examining the existing literature [11, 12, 16, 26-28] and
their presence in the 2019 SLDHS dataset. The variables
were the age of the respondents, level of education, mari-
tal status, current employment status, age at first sexual
intercourse, history of HIV testing, and number of sexual
partners in the past year. Others were visits to health-
care facilities in the past year, health insurance coverage,
exposure to mass media, parity, wealth index, place of
residence, and province. Table 1 displays the categories of
the explanatory variables.

Data analyses

The statistical analyses were performed utilising Stata
version 17.0 (Stata Corporation, College Station, TX,
USA). First, we utilised a spatial map to visually present
the geographical variations in the prevalence of SR-STIs
and their symptoms among women in Sierra Leone. A
Pearson chi-square analysis was performed to test the
independent associations between the variables. Finally,
we performed a binary logistic regression analysis to
identify the factors associated with SR-STIs and their
symptoms. The results were reported as adjusted odds
ratios (aORs) and their corresponding 95% confidence
intervals (CI). All analyses were weighted and the svyset
command in Stata was used to account for the complex
sampling design of the DHS data. Weighting was neces-
sary to ensure that the results were representative of the
target population, as the DHS employed a two-stage sam-
pling approach.

Ethical consideration

Due to the dataset being publicly available, ethical clear-
ance was not required for this work. Before using the
dataset, we requested permission from the Monitoring
and Evaluation to Assess and Use Results Demographic
and Health Surveys (MEASURE DHS) to utilise the
SLHDS.
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Results

Background characteristics of women in Sierra Leone
Table 1 shows the background characteristics of the
women in Sierra Leone. The modal age group was 20-29.
The age distribution showed that 13.8% were aged 15-19,
while 19.5% fell within the 25-29 age group. In terms
of marital status, 65.2% were married, and 24.8% had
never been in a union. The majority identified as Islamic
(76.8%), and nearly half (49.5%) had no formal education,
with only 4.6% achieving higher education. The results
showed that 74.0% were working, and 34.7% had four
or more children. Media exposure was noted in 52.3%
of respondents, and 57.2% had visited a health facility in
the past year. For health insurance coverage, 95.8% were
lacking it, and 61.8% had undergone HIV testing. Most
women (95.8%) reported no multiple sexual partnerships,
and 66.7% experienced their first sexual intercourse at 16
years or younger. With wealth index, 37.5% were classi-
fied as poor, with 43.2% identified as rich, and residen-
tially, 55.9% lived in rural areas. In terms of province, the
majority of the women were in the Western area.

Prevalence of self-reported STls and STl symptoms among
women in Sierra Leone

Table 2 shows the prevalence of SR-STIs and STI symp-
toms among women in Sierra Leone. The prevalence of
SR-STIs and STI symptoms was 21.6% [20.4,22.9], any
STIs (any STI that a respondent reports having had in
their lifetime) was 11.9% [10.9,13.0], genital sore or ulcer
was 9.6% [8.6,10.6], and genital discharge was 17.0%
[16.0,18.2]. In Fig. 1, we present results on the provin-
cial distribution of SR-STIs and STI symptoms among
women in Sierra Leone. The North Western province,
had the highest prevalence of SR-STIs and their symp-
toms (36.7%), while the Southern province had the low-
est (9.9%). Figure 2 shows the provincial distribution of
genital sores/ulcers among women in Sierra Leone. The
Northern province had the highest prevalence of genital
sore/ulcer (16.0%), whilst the Southern province had the
lowest prevalence (1.7%). Figure 3 has results on the pro-
vincial distribution of genital discharge among women
in Sierra Leone. The North Western province had the
highest prevalence of genital discharge (29.6%), whilst
the Southern province had the lowest prevalence of 5.8%.
As shown in Fig. 4, the North Western province had the
highest prevalence of any STIs (18.1%), whilst the South-
ern province had the lowest prevalence of 5.2%.

Bivariate results of self-reported STIs and STl symptoms
among women in Sierra Leone using a chi-square test
Table 2 shows the bivariate results of SR-STIs and STI
symptoms among women in Sierra Leone. SR-STIs and
their symptoms were higher among women aged 20-24
(24.3%), never married women (24.0%), those who were
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Table 1 Background characteristics of the women in Sierra Leone (n=13965)

Variables Weighted sample(n) Weighted percentage(%)
Woman's age (years)

15-19 1,929 138
20-24 2,534 18.1
25-29 2,718 19.5
30-34 1,941 139
35-39 2,222 159
40-44 1,335 9.6
45-49 1,287 9.2
Marital status

Never in union 3,459 248
Married 9,097 65.2
Cohabiting 607 43
Previously married 800 5.7
Religion

Christianity 3,235 232
Islamic 10,730 76.8
Level of education

No education 6,919 495
Primary 1,768 12.7
Secondary 4,635 332
Higher 643 4.6
Current working status

Not working 3,623 26.0
Working 10,341 74.0
Parity

None 2,516 18.0
One 2478 17.7
Two 2,214 159
Three 1,910 13.7
Four or more 4847 347
Exposed to mass media

No 6,656 47.7
Yes 7,309 523
Visited health facility in the last 12 months

No 5974 42.8
Yes 7,991 57.2
Covered by health insurance

No 13,382 958
Yes 583 4.2
Ever tested for HIV

No 5334 382
Yes 8,631 618
Multiple sexual partnerships

No 13,385 958
Yes 580 4.2
Age at first sex

16 years and below 9,321 66.7
17 years and above 4644 333
Wealth index

Poor 5,233 375
Middle 2,691 19.3
Rich 6,041 432

Place of residence
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Variables Weighted sample(n) Weighted percentage(%)
Urban 6,154 441

Rural 7811 559

Province

Eastern 2,786 20.0

Northern 2,985 214

Northwestern 2,323 16.6

Southern 2,627 188

Western 3,244 232

Muslims (22.2%), those with tertiary education (27.1%),
women with no children (26.1%), and women exposed
to media (23.4%). The results further show that women
covered by health insurance (48.2%), those who tested
for HIV (22.8%), women with multiple sexual partners
(35.2%), those with riche wealth index (25.3%), women
who reside in urban areas (24.7%) and those living in the
North Western province (36.7%). Apart from age at first
sex, health facility visits, and working status, the remain-
ing explanatory variables were significantly associated
with SR-STIs and their symptoms among women in
Sierra Leone at p<0.05.

Factors associated with SR-STIs and their symptoms
among women in Sierra Leone

Table 3 presents the results of the factors associated with
SR-STIs and their symptoms among women in Sierra
Leone. Women aged 25-39 had higher odds of SR-STIs
and their symptoms than those aged 15-19, with the
highest odds among those aged 35-39 (aOR=1.39, 95%
CI=1.10, 1.77). The odds of SR-STIs and STI symp-
toms were higher among women who had tested for
HIV (aOR=1.16, 95% CI=1.04, 1.29) compared to those
who had not. Women with multiple sexual partners
(aOR=2.25, 95% CI=1.80, 2.83) had higher odds of SR-
STIs and their symptoms compared to those who did
not have. Women of the rich wealth index (aOR=1.32,
95% CI=1.11, 1.57), those living in the Northern
(aOR=2.43, 95% CI=2.08, 2.83) and North West prov-
inces (aOR=3.28, 95% CI=2.81, 3.83) and those covered
by health insurance (aOR=3.19, 95% CI=2.62, 3.88) had
higher odds of SR-STIs and their symptoms than those of
the poor wealth index, those living in the Eastern prov-
ince, and those without health insurance respectively.
Women with at least one child had lower odds of SR-STIs
and their symptoms compared to those with no child,
with the lowest odds among those with four or more
children (aOR=0.62, 95% CI1=0.49, 0.77). Women resid-
ing in rural areas (aOR=0.81, 95% CI=0.69, 0.94) had
lower odds of SR-STIs and their symptoms than those
living in urban areas. Also, women in the Southern prov-
ince (aOR=0.67, 95% CI=0.57, 0.80) had lower odds of

SR-STIs and their symptoms than those in the Eastern
province.

Discussion

In this study, we report the prevalence and correlates of
SR-STIs and their symptoms among women in Sierra
Leone. Factors associated with SR-STIs and their symp-
toms in women include women’s age, having tested for
HIV, having multiple sexual partners, household wealth
index, residence, health insurance cover, parity, and prov-
ince of residence.

STIs remain a significant public health problem
because of their ability to cause tremendous health and
economic burdens when they are not adequately man-
aged [29]. The findings of this study showed that one in
five women reported SR-STIs and their symptoms. The
relatively high proportion of SR-STIs and STI symptoms
among these women reflects a generally high STI prev-
alence in Sierra Leone, as well as the sub-Saharan Afri-
can region, where 40% of global STI cases are recorded
[30]. The finding indicate that Sierra Leone has one of the
highest STI prevalence in SSA [31]. Consistent with the
present finding, one-third of college students in Sierra
Leone reported that they had experienced STIs [32].
STIs such as Syphilis and HIV have been reported to
be high among different populations in the country [18,
32-34]. Based on this study’s findings regarding the high
prevalence of SR-STIs, Sierra Leone still has a consider-
able effort to make in achieving the global health strat-
egy for STIs, which aims to ensure improved sexual and
reproductive health among women. To achieve this, it is
essential to understand the sociodemographic and socio-
economic factors contributing to the burden of STIs
among women.

The factors associated with SR-STIs and STI symp-
toms in this study were age, parity, HIV testing, multiple
sexual partnerships, wealth, place of residence, and pos-
session of health insurance. We observed that SR-STIs
and STI symptoms was high among reproductive-age
women, especially those between 25 and 39 years, com-
pared to younger teenagers between 15 and 19 years. As
observed in the present study, younger women in South
Africa were more likely than older women to have an STI



Osborne et al. BMC Infectious Diseases (2024) 24:1265 Page 6 of 13

Table 2 Bivariate analysis of self-reported STIs and symptoms among women in Sierra Leone using a chi-square test

Variable Genital sore/ulcer Genital discharge Any STls SR-STls and their symptoms
Prevalence 9.6% [8.6,10.6] 17.0% [16.0,18.2] 11.9% [10.9,13.0] 21.6% [20.4,22.9]
Age of women (years) p=<0.001 p:<OOOW p=<0.001 p=<0.001
15-19 9.5[8.1,11.2] 6[15.6,19.8] 12.2[10.3,144] 22.7[204,25.2]
20-24 10.819.2,12.5] 19.8[17.9,21.9] 124110.8,14.3] 24.3[22.2,26.6]
25-29 10.8[9.0,12.9] 18.4[16.5,20.5] 148[13.0,16.8] 23.7[216,259]
30-34 9.3[7.9,10.8] 174 [15.2,19.8] 12.5[10.5,14.7] 22.1[19.7,247]
35-39 10.3[8.7,12.3] 17.0[15.3,19.0] 11.5[10.0,13.3] 21.5[19.523.7]
40-44 7.816.1,9.8] 13.9[12.0,16.0] 9.0[74,109] 2[16.0,20.7]
45-49 5.7 [4.3,7.6] 106 [8.7,12.7] 7.01[5.589] 134 [114,15.6]
Marital status p=0.019 p=0.008 p=0021 p=0.022
Never in union 11.3[9.9,129] 19.0[17.1,21.0] 13.9[12.2,15.7] 24.0[22.0,26.2]
Married 9.0[7.9,10.2] 16.7 [15.4,18.0] 11.3[10.2,12.5] 20.91[19.5,22.4]
Cohabiting 831[6.0,114] 1241[9.7,15.7] 11.2[83,15.0] 19.2[15.5,23.5]
Previously married 10.0[7.6,13.0] 16.0[12.9,19.7] 10.5[7.8,14.0] 21.0[17.3,25.2]
Religion p=0.074 p=0011 p=0678 p=0.025
Christianity 831[7.099] 15.1[134,16.9] 11.6[99,13.5] 19.6[17.6,21.8]
Islam 10.0[89,11.1] 17.6[164,189] 12.0[10.8,13.2] 22.2[209,23.6]
Level of education p=0.021 p=<0.001 p=<0.001 p=<OOO1

No education 8.4 [7.4,9.6] 4[14.2,16.6] 10.6[94,11.9] 71183,21.3]
Primary 9416.9,12.8] 17.0[14.3,20.2] 10.9 [8.6,13.6] 20.3[17.5234]
Secondary 11.1[9.8,12.6] 91[17.2,20.6] 136[12.1,15.2] 24.2[22.2,26.2]
Tertiary 11.0[8.3,14.5] 21.8[17.926.2] 16.9[13.2,21.3] 27.1[22.7,32.0]
Current working status p=0.563 p=0.067 p=0.542 p=0.123

Not working 9.2[7.9,10.7] 15.6[13.9,17.6] 12.3[10.7,14.1] 20.4[185,22.5]
Working 9.7 [8.6,10.9] 17.5[164,18.8] 11.8[10.7,12.9] 22.1[20.7,234]
Parity p=<0.001 p=<0.001 p=<0.001 p=<0.001
None 11.0[9.5,12.8] 20.7 [18.7,22.9] 14.7 [12.8,16.7] 26.1[23.8,28.5]
One 106 [9.0,12.4] 0[17.0,21.3] 13.7[11.9,15.8] 23.81[21.6,26.2]
Two 11.3[94,13.5] 18.7 [16720 8] 13.0[114,14.8] 23.5[21.3,25.8]
Three 9.3[7.8,10.9] 15.2[13.517.2] 10.8[9.2,12.6] 203[183,224]
Four or more 7.7 [6.6,8.9] 14.1[12.8,15.5] 9.5[8.3,10.8] 9[16.4,19.5]
Exposed to mass media p=<0.001 p=<0.001 p=<0.001 p:<0.001

No 8.2[7.19.5] 15.2[13.8,16.6] 10.2[9.0,11.6] 19.6[18.1,21.3]
Yes 10.8[9.7,12.1] 18.7[17.4,20.2] 134[12.1,14.8] 234[21.8,25.2]
Visited health facility in last 12 months p=0.078 p=0.078 p=0.775 p=0.076

No 8.8(7.7,10.1] 16.1 [14.6,17.6] 11.8[104,13.3] 20.6[19.0,22.3]
Yes 10.2[9.0,114] 17.8[164,19.2] 12.01[10.8,13.3] 224120.9,24.0]
Health insurance p=0444 p=<0.001 p=<0.001 p=<0.001

No 9.6[8.7,10.7] 16.3[15.2,174] 10.6[9.7,11.5] 20.5[19.3,21.7]
Yes 83[5.512.2] 34.5[27.742.1] 41.7[32.3,51.8] 48.2[37.7,58.8]
Ever tested for HIV p=<0.001 p=<0.001 p=<0.001 p=<0.001

No 8.0[7.19.1] 15.3[14.0,16.7] 9.7 [8.6,11.0] 19.8[18.2,21.4]
Yes 10.5[9.3,11.9] 18.1[16.7,19.5] 13.2[12.0,14.6] 22.8(21.3,244]
Multiple sexual partners p=<0.001 p=<0.001 p=0.116 p=<0.001

No 9.1[8.2,10.0] 16.5[154,17.7] 11.8[10.7,12.9] 21.01[19.8,224]
Yes 21.7[17.9,26.0] 287 [244,334] 14.6[11.3,18.7] 35.2[30.9,39.9]
Age at first sex p=0.660 p=0.688 p=0314 p=0313

16 years and below 9.718.7,10.8] 16.9[15.7,18.2] 122[11.0,13.5] 22.0[20.5,23.5]
17 years and above 941[8.0,10.9] 17.3[15.7,19.0] 11.3[10.0,12.8] 2091[19.2,22.8]
Wealth index p=<0.001 p=<0.001 p=<0.001 p=<0.001
Poor 75[6.193] 144 [12.9,16.0] 8.817.510.2] 18.1[16.4,19.9]
Middle 9.0[7.510.7] 159(14.1,18.0] 9.81[7.9,12.1] 20.7 [184,23.2]

Rich 11.6[10.2,13.1] 19.8[18.0,21.8] 15.5[139,17.3] 25.1[23.0,27.3]
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Variable Genital sore/ulcer Genital discharge Any STls SR-STls and their symptoms
Place of residence p=<0.001 p=<0.001 p=<0.001 p=<0.001

Urban 1141[10.0,12.9] 19.1[17.4,21.0] 15.3[13.7,17.2] 24.7 (22.7,26.9]

Rural 8.2[6.9,9.6] 154[14.0,16.9] 9.2[7.9,10.6] 19.2[17.6,20.8]

Province p=<0.001 p=<0.001 p=<0.001 p=<0.001

Eastern 6.3 [5.1,7.9] 9.7 [8.0,11.7] 7.1 15.690] 13.6[114,16.1]

Northern 16.0[13.6,18.8] 24.1[21.7,26.7] 13.8[11.9,16.0] 26.9[24.3,29.5]

Northwestern 12.2[9.9,14.9] 29.6 [26.7,32.7] 18.1[14.3,22.6] 36.7 [32.9,40.7]

Southern 1.7[1.2,23] 58[4.6,7.2] 52[43,64] 9.9[84,11.7]

Western 10.9[89,134] 16.9 [14.5,19.7] 15.3[13.0,17.9] 2241[19.5,25.6]

p=p-value from the chi-square test

Fig. 1 Prevalence of SR-STIs and STI symptoms among women in Sierra Leone

Northwestern

Fig. 2 Prevalence of genital sore/ulcer among women in Sierra Leone
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Fig. 3 Prevalence of genital discharge among women in Sierra Leone

Fig. 4 Prevalence of any STIs among women in Sierra Leone

[35]. Several factors may explain why SR-STIs and STI
symptoms may be higher among older women than ado-
lescents in Sierra Leone. The first is the difference in the
utilisation of condoms and other contraceptives for pro-
tection. In Sierra Leone, differences exist in the utilisa-
tion of condoms and contraceptives for sexual protection
among different age groups [36, 37]. The use of condoms
remains, for a very long time, one of the effective strat-
egies offering protection against STIs by Chlamydia
trachomatis, Neisseria gonorrhoeae, Trichomonas vagi-
nalis, Treponema pallidum, Cytomegalovirus and HIV
[38, 39]. Given the changing dynamics of sexual activity
in Sierra Leone, with decreasing age at sexual debut and

increasing risk [32, 40, 41], the rate of condom use could
be a determining factor accounting for the difference in
SR-STIs and STI symptoms prevalence among different
age groups. Aside from condom use patterns, women
below the age of 20 years may not have experienced an
increased multiple sexual debuts or had increased multi-
ple sexual partnerships as their older counterparts. Older
women are generally more sexually active than teenagers,
which could contribute to increased rates of SR-STIs and
STT symptoms. However, it is important to acknowledge
that reporting biases may also play a role. Teenage girls
may be less likely to disclose their sexual history due to
concerns about stigma and judgment from interviewers
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Table 3 Factors associated with genital ulcer, discharge, and any STIs among women in Sierra Leone

Variables Genital sore or ulcer Genital discharge Any STIs SR-STls and their
symptoms
Woman's age (years) aOR [95% Cl] aOR [95% Cl] aOR [95% Cl] aOR [95% Cl]
15-19 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
20-24 107 [0.84,1.38] 125 [1.03,1.51] 1.00 [0.80,1.24] 1.15 [0.97,1.38]
25-29 129 [0.95,1.76] 1367 [1.09,1.71] 1457 [1.12,1.88] 1357 [1.10,1.66]
30-34 126 [0.91,1.76] 143" [1.11,1.84] 141" [1.07,1.88] 138" [1.09,1.74]
35-39 155 [1.10,2.18] 146" [1.13,1.90] 137 [1.01,1.84] 139" [1.10,1.77]
40-44 112 [0.76,1.67] 119 [0.89,1.59] 1.08 [0.77,1.50] 1.16 [0.89,1.51]
45-49 0.89 [0.58,1.37] 091 [0.66,1.25] 0.90 [0.64,1.28] 0.84 [0.63,1.12]
Level of education
No education 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Primary 117 [0.89,1.53] 121 [1.00,1.47] 101 [0.81,1.27] 107 [0.89,1.27]
Secondary 112 [0.92,1.37] 107 [0.92,1.25] 0.94 [0.79,1.12] 1.06 [0.92,1.22]
Higher 1.00 [0.71,1.41] 1.08 [0.82,1.42] 0.90 [0.67,1.21] 0.96 [0.74,1.25]
Parity
None 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
One 0.98 [0.76,1.25] 0.84 [0.69,1.01] 078" [0.63,0.96] 081" [0.68,0.96]
Two 107 [0.79,1.45] 077" [0.61,0.96] 069" [0.53,0.89] 075" [0.61,093]
Three 0.91 [0.65,1.27] 063" [0.50,0.81] 059" [0.44,0.78] 066" [0.53,0.83]
Four or more 0.82 [0.59,1.13] 064" [0.50,0.81] 057" [0.44,0.76] 062" [0.49,0.77]
Exposed to mass media
No 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Yes 0.98 [0.84,1.16] 1.06 [0.94,1.19] 101 [0.88,1.16] 103 [0.92,1.14]
Ever tested for HIV
No 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Yes 1247 [1.06,1.45] 117" [1.03,1.31] 1397 [1.21,1.60] 116" [1.04,1.29]
Multiple sexual partnerships
No 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Yes 2717 [2.06,3.57] 2247 [1.77,2.84] 225" [1.80,2.83]
Wealth index
Poor 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Middle 108 [0.88,1.32] 0.98 [0.84,1.15] 0.96 [0.81,1.15] 1.00 [0.87,1.15]
Rich 137 [1.07,1.75] 148" [1.23,1.79] 140" [1.12,1.76] 132" [1.11,1.57]
Residence
Urban 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Rural 0.84 [0.68,1.03] 0.90 [0.76,1.06] 072" [0.59,0.88] 081" [0.69,0.94]
Province
Eastern 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Northern 3.06™" [2.50,3. 761 3.05™ [2.583. 62] 229" [1.882.79] 243" [2.08,2.83]
Northwestern 204" [1.64,2.52] 353" [2.97,4.19] 3477 [2.85,4.22] 328" [2.81,3.83]
Southern 026" [0.19,0.36] 053" [0.43,0.66] 080" [0.64,1.00] 067" [0.57,0.80]
Western 131 [1.04,1.67] 1.15 [0.95,1.41] 1597 [1.28,1.97] 117 [0.98,1.40]
Marital status
Never in union 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Married 0.83 [0.66,1.03] 1.04 [0.88,1.23] 097 [0.80,1.18] 103 [0.88,1.21]
Cohabiting 0.77 [0.52,1.14] 0.82 [061,1.12] 0.87 [0.63,1.20] 0.97 [0.74,1.27]
Previously married 0.87 [0.60,1.26] 0.95 [0.72,1.27] 0.80 [0.58,1.10] 1.00 [0.77,1.29]
Religion
Christian 1.00 [1.00,1.00] 1.00 [1.00,1.00]
Muslim 1.06 [0.93,1.21] 1.08 [0.96,1.22]
Covered by health insurance
No 1.00 [1.00,1.00] 1.00 [1.00,1.00]

sk

Yes 2157 [1.74,2.64] 3.19 [2.62,3.88]
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Table 3 (continued)
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Variables Genital sore or ulcer Genital discharge Any STIs SR-STIs and their
symptoms

Woman's age (years) aOR [95% ClI] aOR [95% ClI] aOR [95% ClI] aOR [95% ClI]

N 13965 13965 13965 13965

pseudoR? 0.082 0.090 0.058 0.083

Exponentiated coefficients; 95% confidence intervals in brackets
*p<0.05, **p<0.01, ***p<0.001

or peers. Of course, a large set of studies have reported
that the odds of having an STI increases when a woman
has a high number of lifetime or previous year sexual
partners [42-45]. This is also in line with the observed
increased likelihood of women with multiple sexual part-
ners reporting having STIs in the present study. Engaging
in numerous sexual partnerships tends to increase expo-
sure to STIs, given that a lot of people in Sierra Leone
do not even know their status and may carry infections
without knowing [46].

Pregnancy occurs when there is unprotected sexual
intercourse. Therefore, an association between parity and
SR-STT and STI symptoms is not an unexpected finding.
Women with more children were less likely to have SR-
STI and STI symptoms compared with their counterparts
with no or few children, consistent with a similar study in
South Africa [35]. Decreased SR-STI and STI symptoms
prevalence among women with increased parity could be
a result of an increased number of visits to health facili-
ties. By visiting the hospital regularly, these women are
educated on issues to improve their well-being and that
of their children.

Economic status was associated with SR-STI and STI
symptoms, consistent with a previous study [47]. In a
study conducted in the United States and Bangladesh,
poorer participants were found to have increased STI
odds compared with the rich [48, 49]. Poor women are
expected to be at increased risk of STI because of the
likelihood of having low education, decreased healthcare
access, and engaging in sexual activity for economic gain.
This finding is the direct opposite of what we observed
in women in Sierra Leone, where more affluent women
were more likely to report STIs and their symptoms com-
pared to those in the poorest wealth quantiles. A pos-
sible reason for increased SR-STI and STI symptoms in
the rich is increased mobility for business or holidays and
access to social events and networks, which is likely to
lead to higher exposure to multiple sexual partners [50].
It is important to note that our analysis of economic sta-
tus may be limited, as it does not account for individual
income levels, which could influence STI risk. Future
research should consider a more nuanced approach to
measuring economic status, incorporating both individ-
ual income and education, to better elucidate their rela-
tionships with STT risk.

Place of residence was associated with STI, which is
consistent with other studies [11]. We observed that
women living in rural areas were less likely to report STIs
and their symptoms than those in urban areas. In Sierra
Leone, urban residents are more likely to engage in risky
sexual behaviours such as having multiple sexual part-
ners, engaging in transactional sex, and having condom-
less sex [18]. Migrants from rural regions occasionally
populate urban areas, and the anonymity associated with
foreign nationality may encourage riskier sexual behav-
iours, including engaging in multiple sexual partnerships,
commercial sex workers, or alcohol and drug abuse [51].
We found notable variations in SR-STI and their symp-
toms prevalence based on the provinces where partici-
pants resided. Specifically, women from the Northern,
Northwestern, and Western provinces were more likely
to report STIs and their symptoms compared to those
from the Eastern province, while those in the Southern
province exhibited lower rates of STIs and their symp-
toms reporting. These variations may be attributed to
differences in the rates of risky sexual behaviors, as well
as social, cultural, and economic factors unique to each
province. Additionally, it is important to consider dis-
parities in access to sexual and reproductive health ser-
vices across these provinces. For instance, women in
the Northwestern province, which is characterized by
high economic and mining activities, have been found
to engage in riskier sexual behaviors, while access to
health services may be limited [18]. Conversely, women
in the Southern province tend to report lower levels of
risky behaviors, which may be linked to better access to
sexual and reproductive health resources [18]. By incor-
porating these factors, we can better understand the
provincial disparities in STI prevalence and the under-
lying influences that contribute to these differences.
Finally, we made a critical observation, which showed
that STT was more likely among women who seemed to
pay attention to their healthcare. We found that women
who had tested for HIV and those with health insurance
were more likely to report that they have STIs and their
symptoms than their counterparts who had never tested
for HIV or without health insurance. This finding raises
important questions about the characteristics of women
with health insurance. It is essential to consider whether
these women are predominantly residing in urban areas,
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where access to health services is generally better. Urban
living can be associated with increased exposure to risky
sexual behaviors, including having multiple sexual part-
ners, which are known risk factors for STIs [52].Our
finding contradicts other studies where health insur-
ance coverage is relatively lower in patients with STIs
[52]. Several factors may explain this observation. First,
women who have tested their HIV status and those with
health insurance may be aware of their STI status and
have taken these steps to manage it. This is particularly
important because coinfection of HIV with other STIs
is expected because of their shared mode of transmis-
sion and decreased immunity caused by each other [53].
This observation is encouraging, given that HIV test-
ing is low and health insurance is relatively expensive
for most Sierra Leoneans [54]. Our findings underscore
the importance of integrated sexual health services that
address both HIV testing and STTs, as seen in efforts like
those described by Joseph et al. in Haiti [55].

Strengths and limitation

The findings of this study should be considered in light
of the following limitations. One major limitation is the
inability to establish causality since a cross-sectional
design was employed in the survey. As with examining
self-reported behaviour and STI, social desirability may
have influenced the reports’ validity. Social desirability
bias is particularly challenging because respondents may
intentionally answer questions incorrectly by underre-
porting stigmatised behaviours or by overreporting nor-
mative activities if their conduct is considered socially
undesirable. Despite these limitations, our study is the
first to assess the provincial distribution of SR-STIs and
STI symptoms and their determinants in Sierra Leone
using a nationally representative dataset.

Conclusion

Our study has shown that STIs and their symptoms are
prevalent among women in Sierra Leone. Our findings
suggest that the country needs a comprehensive STI
screening, surveillance, and treatment system. In design-
ing STI elimination and management strategies, it is
essential to consider the demographics of women, such
as their age, residence, parity and economic status. It is
also necessary to discourage risky lifestyles such as mul-
tiple sexual partnerships, condomless sex, and engaging
in sexual activity for money among women through edu-
cation and policy formulation. Through these interven-
tions, increased STI prevalence and their adverse effects
would be curbed among women.
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