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Background: Antiretroviral chemoprophylaxis is a promising strategy for preventing the spread of human immunodeficiency virus 
(HIV). The knowledge of pre-exposure prophylaxis (PrEP) is required for intervention uptake and adherence to prevent the spread of 
HIV. This study aimed to decompose education-based inequalities in PrEP knowledge for HIV prevention among reproductive-aged 
women in Cote d’Ivoire.
Methods: A cross-sectional study design with a nationally representative sample of 12,934 women aged 15–49 years was analyzed 
from the 2021 Cote d’Ivoire Demographic and Health Survey. The survey was conducted between September to December, 2021. The 
outcome variable was the knowledge of PrEP for HIV prevention. Statistical analysis was conducted using percentage, concentration 
index, and Lorenz curve. The level of significance was set at p<0.05.
Results: A weighted prevalence of 14.5% (95% CI: 12.5–16.3%) was estimated for PrEP knowledge for HIV prevention. Overall, 
educated women had a higher knowledge of PrEP for HIV prevention (Conc. Index= 0.225; SE= 0.012; p<0.001). Across the levels of 
women’s characteristics, the results showed higher PrEP knowledge for HIV prevention among educated women. Education (Contri: 
40.7327%, Ec: 0.5390), exposure to internet (Contri: 20.1039%, Ec: 0.3484), place of residence (Contri: 12.9801%, Ec: −0.0537), 
household wealth (Contri: 10.0062%, Ec: 0.0642) and religion (Contri: 5.7509%, Ec: 0.0354) were positive contributors to PrEP 
knowledge for HIV prevention. On the other hand, age (Contri: −8.8298%, Ec: −0.0950) and region (Contri: −3.5942, Ec: −0.0768) 
were negative contributors to PrEP knowledge regarding HIV prevention among women of reproductive age in Cote d’Ivoire.
Conclusion: There is limited knowledge of PrEP for HIV prevention among women in Cote d’Ivoire. Educated women had greater 
knowledge of PrEP for HIV prevention. The results of this study could guide interventions targeted to enhance the knowledge of PrEP 
as an HIV prevention option.
Keywords: ivory coast, Sub-Saharan Africa, PrEP, women, HIV/AIDS

Background
In 2022, 39 million individuals worldwide were living with HIV, 1.3 million contracted the virus for the first time, 
630000 people lost their lives to AIDS-related illnesses, and 29.8 million people received antiretroviral medication.1 Pre- 
exposure prophylaxis (PrEP) was introduced globally as an HIV prevention strategy in 2012.2 The US Food and Drug 
Administration (FDA) approved the use of Truvada for PrEP on July 16, 2012, marking a significant milestone in HIV 
prevention efforts worldwide.2 Since its global introduction, PrEP has seen varying degrees of adoption and implementa
tion worldwide. As of 2022, approximately 1.6 million individuals were using PrEP globally.3 The uptake of PrEP has 
been significant in high-income countries and among key populations at substantial risk of HIV, such as men who have 
sex with men, sex workers, and people who inject drugs.3 HIV/AIDS continues to be a global public health challenge 
with a significant impact on sub-Saharan Africa (SSA).4 While progress has been made in combating the epidemic, 
women in this region still bear a disproportionate burden of HIV infection.5,6 Though PrEP has emerged as a valuable 

International Journal of Women’s Health 2024:16 1113–1125                                            1113
© 2024 Ekholuenetale and Barrow. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www. 
dovepress.com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). 

By accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is 
properly attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of Women’s Health                                              Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 13 February 2024
Accepted: 12 June 2024
Published: 15 June 2024

In
te

rn
at

io
na

l J
ou

rn
al

 o
f W

om
en

's
 H

ea
lth

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-2372-3020
http://orcid.org/0000-0002-6006-9355
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


tool for HIV prevention; however, its effectiveness relies on the population it aims to protect having adequate 
knowledge.7 SSA has the highest HIV/AIDS burden globally, with approximately 70% of the global HIV-positive 
population residing in this region.4 Women are particularly more vulnerable, accounting for a significant proportion of 
new infections. Sociocultural, economic, and gender-related factors contribute to this vulnerability, highlighting the need 
for tailored interventions to protect women from acquiring HIV.6,8,9

As of 2020, 380,000 people (of all ages) were living with HIV in Côte d’Ivoire, and 2.1% of adults aged 15–49 years were 
infected with the virus. Of these, 77% were aware of their status.10 Since 2010, there has been a 69% decrease in AIDS-related 
deaths due to increased access to antiretroviral therapy (ART). However, only 49% of the children aged 0–14 years received 
ART, and adult women were significantly more likely to receive ART (83%) than adult men (61%). Higher HIV prevalence 
has been estimated among key populations, including sex workers (4.8%), gay men and other men who have sex with men 
(7.7%) and drug injectors (3.4%).11 Over the past decade, a combination of preventive measures has led to a 72% reduction in 
new infections.10 While there is a high level of HIV awareness and testing among sex workers, there is a need to increase 
knowledge of prevention and treatment programmes for other vulnerable groups, such as women.11 Although Côte d’Ivoire 
has made significant progress in its HIV response, addressing the poor knowledge of prevention strategies is still necessary to 
achieve national and international HIV targets.

Education plays a crucial role in shaping individuals’ knowledge and behaviors related to health,12,13 particularly in the 
context of HIV prevention. In Cote d’Ivoire, it is essential to address inequalities in access to information about HIV 
prevention methods to reduce the transmission of the virus. One such method is PrEP, a medication that has proven effective 
in preventing HIV transmission.14 However, there are disparities in PrEP knowledge among women in Cote d’Ivoire based on 
their educational background, which is a significant public health concern. PrEP is a biomedical prevention strategy that 
involves taking antiretroviral medications before potential exposure to HIV. The consistent use of PrEP has been shown to 
reduce the risk of HIV infection by up to 93%.15 It is an important addition to other HIV prevention methods such as condom 
use and voluntary medical male circumcision. However, despite its effectiveness, PrEP knowledge and uptake remain 
relatively low in many SSA countries including Cote d’Ivoire. Education, or the lack thereof, often plays a significant role 
in determining an individual’s awareness of and access to healthcare services and information.

Like many low- and middle-income countries, Cote d’ Ivoire faces disparities in educational attainment among women. 
Access to quality education is often influenced by several factors such as socioeconomic status, geographic location, and 
gender. Although efforts have been made in recent years to improve educational access in the country, inequalities persist. 
In 2021, the primary school completion rate was 84%, higher than the regional average (73%) but lower than the average for 
the income group (89%).16 The secondary school gross enrollment rate was 57%, higher than the regional average (49%), 
but lower than the average for the income group (70%).16 Thus, the role of education in shaping health knowledge cannot be 
overstated. Education equips individuals with the necessary skills to access and understand health information and to make 
informed decisions about their own health. In the context of HIV prevention, education can impact not only awareness, but 
also the ability to navigate healthcare systems and access PrEP services.

Women and adolescent girls have been reported to account for approximately 63% of all new cases of HIV 
infections.17 Despite the disproportionate HIV incidence among women, when compared with the male counterparts, 
the use of HIV prevention and testing practices remain suboptimal.18 Hence, we focused on women population in this 
study to unravel PrEP knowledge among the more vulnerable population. Addressing educational inequalities in PrEP 
knowledge is a crucial step towards reducing HIV transmission. This study aims to provide a comprehensive 
understanding of the factors contributing to these disparities, enabling policymakers and healthcare providers to 
develop targeted interventions that can bridge the gap in PrEP knowledge and utilization. By decomposing these 
inequalities, we can work towards a more equitable distribution of knowledge about HIV prevention and ultimately 
contribute to the reduction of new HIV infections. Thus, this study aimed to analyze the educational disparities in 
PrEP knowledge among women in Cote d’Ivoire to inform targeted interventions and improve HIV prevention efforts 
in the country.
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Methods
Sample and Procedure
Data from a women’s survey questionnaire from the 2021 Cote d’Ivoire Demographic and Health Survey (CDHS) were 
analyzed. A total of 12,934 women of reproductive age (15–49 years) were included in this study. The 1994, 1998–99, 
2005 and 2011–12 surveys were followed by the 2021 CDHS, which was the fifth round. The survey was conducted from 
September to December, 2021. Using systematic sampling with a probability proportional to size, a two-stage stratified 
sample was used. Only the sample of women who answered the question about their knowledge of PrEP was used for 
analysis. This study is based on the analysis of secondary data that were completely de-identified. We received approval 
from the Opinion Research Corporation (ORC) Macro Inc. to use the data. Public access is available to the data. The 
National Ethics Committee of Côte d’Ivoire and the Internal Review Board (IRB) of the Centers for Disease Control 
(CDC) in Atlanta approved the survey method and tools used.19

Measures
Outcome Variable
The outcome variable for this study is the knowledge of PrEP among women of reproductive age in Cote d’Ivoire. This 
was computed from the variable - V859 “Knowledge and attitude to PrEP to prevent getting HIV”. Women responded: “0 
- have not heard”, “1 - Heard and approve of taking it every day”, “2 - Heard, but do not approve of taking it every day”, 
“3 - Heard, but not sure about approving its use”. This variable was recoded dichotomously as “0” if have not heard and 
“1” if a woman has heard irrespective of her attitude towards it.

Explanatory Variables
Formal education (none/primary/secondary+) is the most important factor in the study of socioeconomic inequalities.20 

Furthermore, the questionnaire included socio-demographic and health variables such as age (15–19/20–24/25–29/30– 
34/35–39/40–44/45–49), region (Abidjan/Yamoussoukro/Bas Sassandra/Comoe/Denguele/Goh-Djiboua/Lacs/Lagunes/ 
Montagnes/Sassandra-Marahoue/Savanes/Vallee du bandama/Woroba/Zanzan), type of place of residence (urban/rural), 
religion (Muslim/Christian/other religion), sex of household head (male/female), exposure to newspaper or magazine (not 
at all/less than once a week/at least once a week), exposure to radio (not at all/less than once a week/at least once 
a week), exposure to television (not at all/less than once a week/at least once a week), exposure to internet (not at all/less 
than once a week/at least once a week/almost every day), health insurance (not covered/covered), marital status (single/ 
living in union/separated or widowed), age at first sex (never had sex/<18/18+), ever been tested for HIV (no/yes) and 
wealth status (poorest/poorer/middle/richer/richest), a composite index based on the household’s ownership of consumer 
items such as television, car, drinking water, toilet facilities, etc.

Concentration Curves and Indices
The analysis of health inequalities frequently employs the concentration index. The existence of health inequalities was 
examined by using indices and curves. The Erreygers normalized concentration indices21 were used in this study to 
assess the degree of education-based inequalities in PrEP knowledge for HIV prevention. The Erreygers was chosen over 
the other possible indices because of its decomposability and simplicity. The “convenient covariance” can be used to 
compute the concentration index, as shown below:

Where: yi is the health variable
ŷ is the mean of yi

Ri is the fractional rank of the ith individual
COV symbolizes the covariance
By dividing by two distances between the concentration curve and the line of equality (the 45-degree line), the 
concentration indices were calculated as.17 If the concentration curve is on the 45° line, then there is no health 
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disparity. The magnitude of the health disparity is indicated by the concentration curve’s angle from the line of equality 
(45° line). The degree of health inequality increases with the width of the gap between the concentration curve and line 
of equality. This study chose to use normalized formulae because it has been suggested that doing so ensures that the 
boundary problem for a binary Cardinal Health variable is resolved. The Erreygers normalized index (E(c)) is 
denoted as:

In the case of binary variables, ymax - ymin represents the range of the health variable, which is “one”. The current study 
focused on the Erreygers normalized index because it is the corrected concentration index that is most commonly used in 
the health literature.

Decomposing Erreygers Normalized Concentration Index
To determine the contributions of women’s health indicator determinants, the Erreygers normalized concentration index 
can be decomposed.22,23 Each explanatory factor’s contribution to health inequalities was broken down into its 
component parts by health elasticity. Given a linear relationship between individual health (yi) and a collection of 
k explanatory variables, yi is calculated as follows:

Wagstaff et al23 shows the concentration index for any health measure that has a linear relationship with a set of 
k exploratory variables, which may be divided as follows:

Where: βk is the partial
ŷ is the mean of the health variable
ẋk is the mean of ẋk

CIk denotes the concentration index of xk against education
GCɛ is the generalised concentration for the error term
To decompose the Erreygers concentration index, we modified Equation (4) as shown below:24

Analytical Approach
Data analysis was conducted using Stata software version 14.0 (Stata Corporation, College Station, Texas, USA). 
Utilizing the survey module’s (“svy”) command to account for the sampling design, the analysis in Stata took into 
account the multi-stage stratified cluster sample design. In the univariate analysis, the percentage was used. For PrEP 
knowledge, concentration indices and Lorenz curves were used to investigate education-based inequalities. When PrEP 
knowledge was higher among educated women, the concentration index value was positive. In contrast, a negative 
concentration index value indicates the opposite.25,26 The level of statistical significance was set at p< 0.05.

Ethical Consideration
For this research, the secondary dataset that was available to the general public had identifiers removed. Following 
a recognized ethical procedure, the CDHS obtained informed consent from respondents. No additional participant 
consent was needed because the authors were given permission to use this data, which was collected following ethical 
standards. Here is where you can find details on DHS guidelines: http://goo.gl/ny8T6X.
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Results
A weighted sample size of 12,934 women of childbearing age was used for this analysis. A weighted prevalence of 14.5% 
(95% CI: 12.5–16.3%) was estimated for knowledge of PrEP among women of reproductive age in Cote d’Ivoire 
(Table 1). This shows that approximately 85% of reproductive-aged women in Cote d’Ivoire do not have any knowledge 
of PrEP. Table 1 shows that the knowledge of PrEP was higher among women in Vallee du Bandama (19.9%), Abidjan 
(19.3%), Yamoussoukro (18.4%), and Savanes (17.1%). Among urban dwellers, Christians read newspapers or 

Table 1 Distribution of PrEP Knowledge Among Women of Reproductive Age and by Education Gradient

Variable n (%) Prevalence of PrEP Knowledge for 
HIV Prevention

Pooled Prevalence 
of PrEP Knowledge 
for HIV Prevention 
(95% CI)

No 
Education 
(%)

Primary 
(%)

Secondary+ 
(%)

Age (in years) 0.004*

15–19 2573 (19.9) 4.1 6.9 13.4 11.0 (9.0, 13.4)
20–24 2290 (17.7) 6.4 13.3 18.1 14.1 (11.6, 16.9)

25–29 2038 (15.8) 10.1 10.5 28.2 15.5 (13.1, 18.2)

30–34 2028 (15.7) 9.6 16.1 32.6 17.3 (14.5, 20.4)
35–39 1752 (13.6) 8.0 15.6 28.5 15.7 (12.6, 19.4)

40–44 1356 (10.5) 8.1 14.9 35.9 15.0 (12.5, 18.0)

45–49 897 (6.9) 6.7 19.6 29.8 14.9 (11.6, 18.9)
Region <0.001*

Abidjan 1335 (10.3) 15.3 13.6 25.6 19.3 (14.8, 24.8)
Yamoussoukro 841 (6.5) 8.5 18.5 25.4 18.4 (15.3, 21.9)

Bas Sassandra 1055 (8.2) 9.0 14.6 20.0 13.2 (9.6, 17.9)

Comoe 748 (5.8) 7.1 17.6 18.9 13.9 (11.0, 17.3)
Denguele 820 (6.3) 4.5 8.9 15.5 7.2 (5.0, 10.4)

Goh-Djiboua 859 (6.6) 6.9 10.3 21.6 13.1 (8.6, 19.3)

Lacs 895 (6.9) 8.0 11.2 11.3 9.5 (7.3, 12.2)
Lagunes 939 (7.3) 8.8 14.0 15.7 12.3 (9.2, 16.2)

Montagnes 1019 (7.9) 7.4 7.8 19.4 10.8 (8.0, 14.6)

Sassandra-Marahoue 1243 (9.6) 6.0 10.2 13.7 9.0 (7.0, 11.5)
Savanes 763 (5.9) 10.7 21.1 30.1 17.1 (13.1, 22.1)

Vallee du bandama 813 (6.3) 12.4 18.5 27.8 19.9 (15.5, 25.0)

Woroba 897 (6.9) 3.7 2.1 21.0 5.9 (4.1, 8.5)
Zanzan 707 (5.5) 8.5 16.9 18.1 11.9 (8.6, 16.2)

Type of place of residence <0.001*

Urban 6807 (52.6) 10.4 14.5 22.5 17.7 (15.3, 20.4)
Rural 6127 (47.4) 6.3 12.0 15.9 9.0 (7.9, 10.3)

Religion <0.001*

Muslim 5695 ()44.0 6.5 9.0 18.4 10.8 (9.3, 12.6)
Christian 6432 (49.7) 10.6 15.0 22.0 17.8 (15.7, 20.2)

Other religion 807 (6.2) 7.4 13.5 17.8 11.3 (8.4, 15.1)

Sex of household head 0.006*
Male 9909 (76.6) 7.7 12.3 20.0 13.8 (12.1, 15.6)

Female 3025 (23.4) 9.6 16.0 22.2 16.9 (14.5, 19.6)

Exposure to newspaper or magazine <0.001*
Not at all 11,546 (89.3) 7.9 12.4 18.4 12.7 (11.4, 14.1)

Less than once a week 874 (6.8) 13.0 21.7 23.6 23.1 (18.0, 29.2)

At least once a week 514 (4.0) 50.0 22.7 31.0 29.4 (22.1, 38.0)

(Continued)
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magazines, listen to radio, watch TV at least once a week, and use the Internet last month almost every day; the 
knowledge of PrEP was 17.7%, 17.8%, 29.4%, 19.2%, 17.5%, and 28.4%, respectively. Furthermore, women from 
richest households, covered by health insurance, formerly in union, aged 18+ at sexual debut and ever been tested for 
HIV had 21.6%, 31.4%, 16.8%, 17.7% and 19.1% PrEP knowledge respectively. The analysis revealed a clear pattern of 
higher PrEP knowledge among women with higher education levels, with prevalence rates of 9.5%, 13.3%, and 21.9% 
among women with no education, primary education, and secondary education or higher, respectively. The highest 

Table 1 (Continued). 

Variable n (%) Prevalence of PrEP Knowledge for 
HIV Prevention

Pooled Prevalence 
of PrEP Knowledge 
for HIV Prevention 
(95% CI)

No 
Education 
(%)

Primary 
(%)

Secondary+ 
(%)

Exposure to radio 0.001*

Not at all 8134 (62.9) 7.5 13.2 19.6 13.0 (11.5, 14.6)
Less than once a week 2725 (21.1) 7.8 12.2 20.3 15.2 (12.2, 18.8)

At least once a week 2075 (16.0) 11.0 15.0 24.3 19.2 (15.9, 23.0)

Exposure to television <0.001*
Not at all 4266 (33.0) 6.5 10.8 15.0 8.7 (7.4, 10.1)

Less than once a week 2077 (16.1) 8.0 14.1 17.5 14.0 (11.5, 17.0)

At least once a week 6591 (51.0) 9.8 14.4 22.6 17.5 (15.3, 20.1)
Exposure to internet <0.001*

Not at all 9527 (73.7) 7.2 11.8 14.0 10.1 (8.9, 11.5)

Less than once a week 388 (3.0) 13.5 13.6 16.6 15.7 (11.3, 21.5)
At least once a week 1160 (9.0) 12.9 15.4 20.2 17.5 (14.4, 21.1)

Almost every day 1859 (14.4) 17.7 21.7 30.8 28.4 (24.1, 33.0)

Wealth index for urban/rural <0.001*
Poorest 2552 (19.7) 6.9 11.5 14.5 9.1 (7.5, 11.0)

Poorer 2736 (21.2) 7.2 11.3 15.7 10.9 (9.1, 12.9)

Middle 2395 (18.5) 8.2 11.0 16.5 11.4 (9.3, 13.9)
Richer 2459 (19.0) 9.8 14.6 19.5 17.0 (13.5, 21.2)

Richest 2792 (21.6) 8.9 16.9 28.2 21.6 (18.3, 25.3)

Covered by health insurance <0.001*
No 12,144 (93.9) 7.8 12.8 18.6 13.1 (11.7, 14.7)

Yes 790 (6.1) 16.2 23.4 34.6 31.4 (25.2, 38.4)

Marital status 0.027*
Never in union 3984 (30.8) 8.9 12.3 17.1 15.9 (13.7, 18.4)

Currently in union/living with a man 8258 (63.9) 7.6 13.2 26.5 13.5 (11.9, 15.3)

Formerly in union 692 (5.4) 11.9 17.1 30.3 16.8 (13.1, 21.3)
Age at first sex <0.001*

Not had sex 1330 (10.3) 3.5 5.5 11.6 9.2 (7.1, 11.9)

<18 years 8882 (68.7) 8.0 14.1 22.5 14.3 (12.8, 16.1)
18+ years 2722 (21.1) 8.5 13.3 26.0 17.7 (14.9, 20.9)

Ever been tested for HIV <0.001*

No 6438 (49.8) 5.4 8.9 13.8 9.6 (8.2, 11.2)
Yes 6496 (50.2) 11.0 16.3 27.1 19.1 (16.7, 21.6)

Education <0.001*

None 6421 (49.6) - - - 9.5 (8.0, 11.3)
Primary 2544 (19.7) - - - 13.0 (11.0, 15.3)

Secondary+ 3969 (30.7) - - - 21.9 (19.1, 25.0)

Total estimate 12,934 (100.0) 8.0 13.3 20.7 14.5 (12.5, 16.3)

Note: *Significant at p<0.05.
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prevalence of PrEP knowledge was observed among women aged 40–44 (35.9% among those with secondary education 
or higher), highlighting the significant age-related disparities.

Table 2 shows the results of education-based inequalities in PrEP knowledge regarding HIV prevention among women of 
reproductive age in Cote d’Ivoire. Overall, pro-education regarding PrEP knowledge for HIV prevention (Conc. Index= 0.225; 
SE= 0.012; p<0.001) indicating that PrEP awareness is significantly concentrated among more educated women. The analysis 
also revealed significant disparities in PrEP knowledge across various demographic and socioeconomic variables. The highest 
concentration index was observed in the age group 45–49 years (0.326*, SE = 0.041), indicating the most pronounced 
inequality in PrEP knowledge favoring educated women within this age bracket. Regionally, significant differences in the 
concentration indices (p = 0.009) indicate geographic disparities in PrEP knowledge, with the highest inequality observed in 

Table 2 Education-Based Inequalities in PrEP Knowledge for HIV Prevention Among 
Women

Variable Concentration  
Index

Standard  
Error

P

Age (in years) 0.110

15–19 0.193* 0.029
20–24 0.228* 0.029

25–29 0.234* 0.027

30–34 0.269* 0.026
35–39 0.267* 0.030

40–44 0.291* 0.033

45–49 0.326* 0.041
Region 0.009*

Abidjan 0.133* 0.029

Yamoussoukro 0.221* 0.039
Bas Sassandra 0.188* 0.041

Comoe 0.206* 0.049

Denguele 0.272* 0.058
Goh-Djiboua 0.268* 0.048

Lacs 0.079 0.054

Lagunes 0.129* 0.047
Montagnes 0.213* 0.048

Sassandra-Marahoue 0.192* 0.047

Savanes 0.247* 0.039
Vallee du bandama 0.192* 0.038

Woroba 0.365* 0.056

Zanzan 0.184* 0.051
Type of place of residence 0.205

Urban 0.178* 0.015

Rural 0.209* 0.020
Religion 0.024*

Muslim 0.232* 0.020

Christian 0.164* 0.015
Other religion 0.195* 0.051

Sex of household head 0.121

Male 0.225* 0.014
Female 0.182* 0.022

Exposure to newspaper or magazine 0.003*

Not at all 0.195* 0.013
Less than once a week 0.024 0.025

At least once a week 0.023 0.023

(Continued)
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Woroba (0.365*, SE = 0.056). Religious affiliations also demonstrated disparities in PrEP knowledge (p = 0.024), with 
Muslim women showing a higher concentration index (0.232*, SE = 0.020) than their Christian counterparts. The frequency of 
reading newspapers or magazines significantly affected PrEP knowledge (p = 0.003), indicating that regular engagement with 
written media is associated with higher awareness. Marital status presented the most substantial differences in PrEP knowl
edge (p < 0.001), with women currently in union/living with a man showing a higher concentration index (0.264*, SE = 
0.015). This finding could imply that marital status, and potentially the associated social and economic stability, influence 
access to and interest in HIV prevention methods.

Figure 1 shows the Lorenz curve for the knowledge of PrEP by education gradient. It was used as a graphical 
representation of the distribution or degree of education-based inequalities in PrEP knowledge within women population 
in Cote d’Ivoire. The extent to which the curve deviates from the line of equality indicates whether there are inequalities 
in PrEP knowledge, and to what extent. Figure 1 demonstrates that the most educated women had higher knowledge of 
PrEP, as the line of equality sags below the diagonal line.

Table 2 (Continued). 

Variable Concentration  
Index

Standard  
Error

P

Exposure to radio 0.470
Not at all 0.227* 0.016

Less than once a week 0.222* 0.026

At least once a week 0.186* 0.026
Exposure to television 0.781

Not at all 0.170* 0.024

Less than once a week 0.185* 0.031
At least once a week 0.189* 0.015

Exposure to internet 0.108

Not at all 0.154* 0.016
Less than once a week 0.052 0.065

At least once a week 0.098* 0.034

Almost every day 0.083* 0.017
Wealth index for urban/rural 0.320

Poorest 0.164* 0.030

Poorer 0.180* 0.029
Middle 0.162* 0.030

Richer 0.162* 0.026

Richest 0.228* 0.020
Covered by health insurance 0.127

No 0.205* 0.013
Yes 0.120* 0.026

Marital status <0.001*

Never in union 0.113* 0.019
Currently in union/living with a man 0.264* 0.015

Formerly in union 0.197* 0.044

Age at first sex 0.102
Not had sex 0.165* 0.040

<18 years 0.238* 0.014

18+ years 0.265* 0.025
Ever been tested for HIV 0.681

No 0.221* 0.021

Yes 0.211* 0.014
Total estimate 0.225 0.012 <0.001*

Notes: *Significant at p<0.05; P= comparing concentration indices across the levels of a variable.
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Table 3 shows Erreygers concentration (Ec) indices decomposed to determine the contribution (Contri) of PrEP 
knowledge for HIV prevention among women of reproductive age in Cote d’Ivoire. Education (Contri: 40.7327%, Ec: 
0.5390), exposure to the Internet (Contri: 20.1039%, Ec: 0.3484), place of residence (Contri: 12.9801%, Ec: −0.0537), 
household wealth (Contri: 10.0062%, Ec: 0.0642), and religion (Contri: 5.7509%, Ec: 0.0354) were positive contributors 
to PrEP knowledge regarding HIV prevention among women. However, age (Contri: −8.8298%, Ec: −0.0950) and region 
(Contri: −3.5942, Ec: −0.0768) were negative contributors to PrEP knowledge regarding HIV prevention among women 
of reproductive age in Cote d’Ivoire.

Figure 1 Lorenz curve for the knowledge of PrEP by education gradient.

Table 3 Decomposition of PrEP Knowledge for HIV Prevention

Variable Elasticity Concentration  
Index

Absolute  
Contribution

% Contribution

Age (in years) 0.0271 −0.0950 −0.0103 −8.8298

Region 0.0136 −0.0768 −0.0042 −3.5942
Type of place of residence −0.0704 −0.0537 0.0151 12.9801

Religion 0.0473 0.0354 0.0067 5.7509

Education 0.0220 0.5390 0.0474 40.7327
Sex of household head 0.0047 0.0254 0.0005 0.4088

Exposure to newspaper or magazine 0.0025 0.5497 0.0056 4.8119

Exposure to radio −0.0011 0.1030 −0.0005 −0.3911
Exposure to television 0.0088 0.1154 0.0004 0.3178

Exposure to internet 0.0168 0.3484 0.0234 20.1039

Wealth index for urban/rural 0.0453 0.0642 0.0117 10.0062
Covered by health insurance 0.0027 0.3924 0.0043 3.6568

Marital status −0.0037 −0.1637 0.0025 2.1070

Age at first sex 0.0161 −0.0309 −0.0020 −1.7033
Ever been tested for HIV 0.0274 0.0394 0.0043 3.7125
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Discussion
The findings from this study underscore a pivotal concern for public health policies and intervention strategies. The 
knowledge of PrEP among women of reproductive age in Cote d’Ivoire was low (14.5%), implying that the majority of 
the population does not have knowledge of PrEP as a preventive method for HIV. This aligns with previous research. For 
instance, a study of African American participants revealed that over 80% were unaware of the availability of PrEP.27 It 
has been recognized that PrEP has the potential to be a crucial HIV prevention strategy for women.28 However, 
a significant proportion of the population who could benefit from it is unaware of this important strategy.29 Another 
study reported limited PrEP knowledge among women, with participants expressing frustration with not having heard of 
PrEP prior to a study conducted in a developed country.30 The level of PrEP knowledge among women identified in this 
study is similar to the findings from research conducted among women living in low-income settings, where only 16% 
were aware that PrEP is used for HIV prevention.31 These findings confirm previous reports indicating that the majority 
of women in developed and resource-constrained settings lack knowledge of PrEP. This should be a matter of concern for 
all public health stakeholders, particularly the government of Cote d’Ivoire.

In a study conducted in North Carolina from February to April 2018, approximately half of participants said they had 
heard about PrEP,32 higher than the findings from this study. The respondents reported that non-social media advertising 
(15%) and campus health services (24%) were the most popular sources of information about PrEP.32 Since only roughly 
one-third of women in Cote d’Ivoire had completed secondary education, the higher level of knowledge of PrEP in the 
study conducted in the United States may have resulted from better levels of education and health literacy among 
respondents. Another study done in the United States found that while 19.8% of high-risk respondents knew about PrEP, 
only 14.5% of all respondents were aware of it,33 which is consistent with the findings from our study. In order to prevent 
HIV transmission and promote general sexual wellbeing, it is imperative that education programmes be designed and 
sustained in countries with low PrEP knowledge. In Cote d’Ivoire, women face a wide range of barriers and facilitators to 
PrEP knowledge. In order to improve access to this biomedical intervention, it is imperative to fully understand these 
barriers and take advantage of the identified facilitators.

This study highlights a strong association between formal education and knowledge of PrEP for HIV prevention. 
Several studies conducted in diverse settings have consistently shown that individuals with higher levels of education are 
more likely to have knowledge of healthcare programs and interventions, such as PrEP, understand its purpose, and know 
how to access it.12,34–37 The evident pro-education gradient in PrEP knowledge, especially highlighted by the variation in 
concentration indices across different age groups, reveals a critical insight: older women possess greater knowledge about 
PrEP, likely because of enhanced health awareness and improved access to information over time. This pattern not only 
underscores the importance of educational attainment in health literacy, but also suggests that aging may confer an 
advantage in accumulating health knowledge, possibly through sustained exposure to health information and services.38 

The research findings emphasizing the relationship between the education gradient and knowledge of PrEP underscore 
the significance of addressing knowledge gaps in HIV prevention strategies. To maximize the impact of PrEP as 
a preventive tool, public health interventions must be tailored to individuals with diverse educational backgrounds. 
This should involve a focus on reducing stigma, increasing access, and providing more accurate information. Ultimately, 
a comprehensive approach that combines education, access, and community engagement is essential to making sig
nificant strides in the ongoing fight against HIV.

Several factors contribute to the relationship between education and knowledge of PrEP in HIV prevention. Higher 
education often equips individuals with skills to access and critically evaluate information.34 Those with more education 
may be more adept at seeking healthcare information, which includes knowledge about PrEP.36 Women with higher 
educational levels tended to have better health literacy. They are more comfortable navigating healthcare systems, 
engaging with healthcare providers, and understanding complex medical information, including PrEP.35 Education could 
encourage individuals to engage more actively with healthcare services, leading to opportunities for healthcare providers 
to educate them about PrEP during routine checkups. Women with higher education levels may be part of social networks 
where discussions about sexual health and HIV prevention are more prevalent, leading to increased awareness of PrEP.37 

Education empowers women to take control of their health. Those with higher education levels may be more proactive in 
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seeking information and advocating for their healthcare needs, including PrEP.12 Besides education, exposure to the 
Internet, place of residence, household wealth, and religion were positive contributors to knowledge of PrEP for HIV 
prevention among women. However, age and region were negative contributors to knowledge of PrEP for HIV 
prevention among women of reproductive age in Cote d’Ivoire.

Furthermore, the significant role of regional factors in influencing PrEP awareness points to the unequal distribution 
of health education and services across different areas, indicating that interventions need to be geographically tailored to 
effectively address these disparities effectively.39 The nuanced impact of media exposure on PrEP knowledge, with 
minimal significance observed for those engaging with media less than once a week, calls for a deeper examination of the 
content and quality of health information disseminated through these channels. This observation suggests that simply 
increasing media exposure may not suffice; rather, enhancing the relevance, accuracy, and comprehensibility of health 
information could be the key to improving PrEP awareness.38,40 These findings highlight a multifaceted challenge in 
bridging the knowledge gap regarding PrEP for HIV prevention, emphasizing the need for targeted, culturally sensitive, 
and educationally appropriate public health interventions to ensure that women across all demographics have equitable 
access to crucial HIV prevention strategies.

Strength and Limitation
This study examined the knowledge of PrEP for HIV prevention using a large, nationally representative dataset that 
included women of reproductive age. Thus, these findings are suitable for making valid comparisons. It is worth noting 
that this study is the first of its kind in the context of Cote d’Ivoire. The survey was conducted in 2021, so the current 
state of knowledge regarding PrEP for HIV prevention in the country is reflected. However, our study has a few 
limitations. As we relied on secondary data, we had no control over the selection of variables, data quality, or indicator 
measurement. Furthermore, since we analyzed data from a cross-sectional study, we could only establish associations, not 
causality.

Conclusion
This study underscores a critical gap in the awareness and understanding of PrEP for HIV prevention among women of 
reproductive age in Côte d’Ivoire, highlighting the disparity linked to educational levels. Such insights are invaluable for 
shaping future public health strategies aimed at enhancing PrEP awareness as a viable option for HIV prevention. To 
effectively address these knowledge gaps, public health initiatives must prioritize targeted educational campaigns 
designed to engage populations with lower educational attainment. These interventions should leverage culturally 
sensitive materials and messaging frameworks to ensure their relevance and resonance within diverse communities. 
Engaging communities in open discussions about PrEP is also essential. Community leaders and organizations can play 
a pivotal role in disseminating information and reducing the stigma surrounding HIV prevention methods. Efforts to 
improve access to PrEP should be accompanied by educational initiatives, as individuals who are knowledgeable about 
the benefits and availability of PrEP are more likely to seek it.
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