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Background: Human Immunodeficiency Virus (HIV) remains a significant public health challenge, particularly in low-resource
settings, where limited knowledge contributes to its spread, especially among women facing socio-economic and educational barriers.
This study examines the associations between misconceptions about HIV transmission and sociodemographic factors among Somali
women. Identifying regions and groups with limited awareness will help prioritize targeted education and healthcare interventions,
aligning with the National Strategic Plan (NSP).

Methods: A multivariable Bayesian logistic regression model was used to analyze data from the 2018-2019 Somali Demographic and
Health Survey (SDHS). This modeling approach was chosen for its ability to handle uncertainty and incorporate prior knowledge into
the analysis. Bayesian adjusted odds ratios (BAORs) with 95% highest posterior density intervals (HPDIs) were calculated to
determine significant associations between misconceptions and sociodemographic factors.

Results: The study found that 67.18% of women had misconceptions about HIV transmission. Significant factors associated with
misconceptions included age, education, wealth, and internet usage. Women aged 30-34 (BAOR = 0.94, 95% HPDI: 0.90-0.98),
35-39 (BAOR = 0.94, 95% HPDI: 0.90-0.98), and 4044 (BAOR = 0.93, 95% HPDI: 0.89-0.98), women with secondary education
(BAOR = 0.92, 95% HPDI: 0.88-0.95), women with higher education (BAOR = 0.84, 95% HPDI: 0.79-0.88), women in the highest
wealth quintile (BAOR = 0.90, 95% HPDI: 0.86-0.95), and women who had never used the internet (BAOR = 1.06, 95% HPDI:
1.03-1.09).

Conclusion: This study highlights the critical need for targeted interventions to reduce misconceptions about HIV transmission
among Somali women. Policies should focus on educating younger women, promoting female education, implementing region-specific
health interventions, and enhancing internet access and digital literacy, particularly in rural areas, to improve HIV knowledge and
support public health efforts.
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Introduction

The HIV remain significant global public health challenges particularly in low-income countries. HIV has infected
approximately 88.4 million people since the start of the epidemic. About 42.3 million people have died of HIV since its
recognition.! As of 2023, there are about 39.9 million people living with HIV globally with more than 67% of them in
sub-Saharan Africa (SSA) and its leading cause of death in AIDS related disease.”
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Somalia has been struggling with the consequences of prolonged conflict since the collapse of its central government
in 1991. This continuing instability has profoundly affected the nation’s political, social, and economic landscapes, with
the healthcare sector among the most severely impacted. Systemic weaknesses in health infrastructure, compounded by
limited resources, access to medical services and misinformation about HIV transmission have hindered effective
responses to critical public health challenges, including misconceptions and gaps in HIV/AIDS awareness.*

Despite these challenges, Somalia reports one of the lowest HIV infection rates in Africa,”® a phenomenon largely
attributed to its deeply rooted religious and cultural norms. The country’s strong Muslim identity and adherence to
Islamic teachings play a significant role in shaping social behaviors, acting as protective factors against high-risk
practices associated with HIV transmission. Additionally, the emphasis on familial and community cohesion reinforces
these values, further contributing to the low prevalence of the disease.”

The first confirmed case of HIV in Somalia was identified in 1987 during a study conducted in Mogadishu. Among
287 serum samples collected from female sex workers, one tested positive for HIV antibodies—a finding first reported by
Burans at the 4th International Conference on AIDS in Stockholm.® Since then, Somalia has made strides in addressing
the epidemic, including adopting the UNAIDS 90-90-90 targets to improve diagnosis, treatment, and viral suppression.’
Heterosexual transmission remains the primary mode of HIV spread, followed by perinatal transmission from mother to
child."

Since 2014, Somalia has been classified as a low-level HIV epidemic country. National prevalence rates have declined
significantly, dropping from over 1% in 2013 to 0.10% in 2022. However, these rates remain geographically uneven, with
prevalence among individuals aged 15-49—including women—standing at less than 0.1%.'" While progress has been
made, continued efforts are needed to address regional disparities and sustain the gains achieved in HIV prevention and
control.

Misconceptions about HIV/AIDS transmission remain a significant barrier to effective prevention and care, particu-
larly in low-resource settings like Somalia. The virus is primarily spread through blood transfusions, contaminated
needles, unsafe sexual intercourse, and mother-to-child transmission during childbirth or breastfeeding, as supported by
studies.'?

Such misunderstandings often stem from incorrect beliefs about transmission routes, fueling misinformation and
stigmatization of those living with HIV. This, in turn, fosters discrimination and undermines prevention efforts, especially
in developing nations like Somalia.'?

According to a study conducted in Hargeisa, Somalia reported to 75%, 65%, 64% and 28% in semi nomadic
population perceived that mosquito bites, sharing food, drinking contaminated water and handshaking or hugging
respectively were assumed to be route of HIV/AIDS transmission.'* Moreover, according to research conducted in
Somalia among the beliefs and practices of Somali citizens concerning HIV/AIDS showed that common misconception
about the transmission of HIV in Somalia that it is primarily spread through adultery and other perceived immoral sexual
practices.'> Furthermore, knowledge about HIV/AIDS in the Somali population has been reported as significantly
insufficient, which contributes to the continuation of these misconceptions. Women of reproductive age are particularly
vulnerable due to socio-cultural and economic factors, including limited education and limited healthcare services. To
address this gap, our study assesses the prevalence of misconceptions regarding HIV/AIDS transmission among
reproductive-age women in Somalia and identify associated risk factors.

Methods and Data
This study is cross-sectional in design and utilizes secondary data from SDHS conducted in 2018-2019 by the Ministry of
Health (MOH) of the Federal Government of Somalia (FGS) and the Somali National Bureau of Statistics (NBS). This
dataset is nationally representative and covers sixteen regions. However, due to security concerns, data from two regions
(Lower Shabelle and Middle Juba) and two specific strata (Bay region) were excluded from the analysis”’*lg. For more
detailed information on the sampling procedures and regional descriptions, readers are referred to the SDHS 2020
Report.

The target population for this study consisted of reproductive-aged women, defined as those aged 15 to 49 years.
Initially, a comprehensive sample of 16,486 women was selected to ensure robust and representative findings. However,
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after a thorough data cleaning process, which excluded cases with missing or incomplete information, the final analytic
sample was reduced to 8,246 women.

The outcome variable, misconceptions about HIV Transmission among reproductive-age women, was derived as
a composite index based on responses from women aged 15 to 49 years in the 2018-2019 SDHS. The indicators assessed
whether HIV could be transmitted through (i) mosquito bites, (ii) sharing food with a person who has AIDS, (iii)
witchcraft or supernatural means. Responses were originally categorized as “No”, “Yes”, and “Don’t Know.” For
analysis, they were recoded into a binary variable: women who answered “No” to all three questions were classified
as having no misconceptions, while those who answered “Yes” to at least one was classified as having misconceptions.
Respondents selecting “Don’t Know” were excluded to reduce ambiguity and avoid bias in the analysis, as we have
a large sample that ensures sufficient statistical power without these uncertain responses. Numerous studies'*?° have
utilized this methodology.

In our study, we incorporated several covariates that are commonly found in similar researches.'*'**' The indepen-
dent variables included sociodemographic factors such as age, region, residence, marital status, educational level,
frequency of listening to radio, frequency of watching television, ever used internet and wealth index.

In this study, R software was used for data management and analysis. We began by generating descriptive statistics to
assess the frequency and proportion of the dependent and sociodemographic variables, providing a comprehensive
overview of the dataset as shown in Table 1. To explore the associations between misconceptions about HIV transmission
and various sociodemographic factors, we applied multivariable Bayesian logistic regression analysis. Bayesian adjusted
odds ratios (BAORs) with 95% highest posterior density interval (HPDI) were used to evaluate the strength and direction
of the associations.

Binary logistic regression is a special case of generalized linear models (GLMs) used when the response variable has

13 113

two levels.?” In our study, the outcome variable, “ misconceptions about HIV transmission”, has two levels: “ no

misconceptions coded as 07, and ““ having misconceptions”, coded as 1. Thus, binary logistic regression is appropriate for
our study. Logistic regression uses the canonical link function, /n (1%1;)' The frequentist logistic regression model is
given below:

ln< pi ) — X5, (1)
1 —p;

where X is the vector the predictor variables and g is the vector of the regression Coefficient.

Table | Sociodemographic Profile of Participants

Variables Levels Frequency | Percentage
Misconception about HIV transmission | Yes 5540 67.18(95% Cl: 66.16-68.20%)
No 2706 32.82 (95% ClI: 31.80-33.84%)
Age in 5-year groups 15-19 2224 27.00
20-24 1539 18.70
25-29 1500 18.20
30-34 1103 13.40
35-39 973 11.80
4044 576 7.00
45-49 331 4.00

(Continued)
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Table | (Continued).

Variables Levels Frequency | Percentage
Region Awdal 465 5.60
Woqooyi Galbeed 98I 11.90
Togdheer 8l6 9.90
Sool 544 6.60
Sanaag 722 8.80
Bari 369 4.50
Nugaal 380 4.60
Mudug 559 6.80
Galgaduud 342 4.10
Hiraan 519 6.30
Middle Shabelle 253 3.10
Banadir 1263 15.30
Bay 190 2.30
Bakool 160 1.90
Gedo 222 2.70
Lower Juba 461 5.60
Residence Urban 4856 58.90
Rural 2142 26.00
Nomadic 1248 15.10
Current marital status Never Married 2507 30.40
Married 4938 59.90
Divorced 577 7.00
Widowed 224 2.70
Education No Education 5269 63.90
Primary 1578 19.10
Secondary 979 11.90
Higher 420 5.10
Frequency of listening to radio At least once a week 888 10.80
Less than once a week | 386 4.70
Not at all 6972 84.60
Frequency of watching television At least once a week 1458 17.70
Less than once a week | 418 5.10
Not at all 6370 77.20

(Continued)
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Table | (Continued).

Variables Levels Frequency | Percentage
Ever used internet Yes 2299 27.90
No 5947 72.10
Wealth quintile Lowest 1078 13.10
Second 1027 12.50
Middle 1533 18.60
Fourth 2001 24.30
Highest 2607 31.60

Other link functions like probit and clog-log can also be used for binary data. The likelihood for the logistic
regression model is:

v Sy T T (_EPXB) \E (| _ewXp) \"TER
wop =T e =0T () (i) - ©@

In logistic regression, parameters are estimated using maximum likelihood estimation (MLE). Since MLE lacks a closed-
form solution for B, iteratively reweighted least squares (IRWLS) is employed. IRWLS iteratively solves weighted least
squares problems to approximate the MLE.

Statisticians have been debating the benefits of Bayesian and frequentist approaches to statistical inference for the
past thirty years.”> Rather than preferring one approach over the other, both methods should be used when they are
suitable.”* Recently, Bayesian methods have become more popular in biostatistical research due to their ability to
incorporate prior information for better statistical estimation. The Bayesian approach considers parameters as random
variables with their own probability distribution, whereas the frequentist approach treats them as fixed but unknown.*

In our study, we used Bayesian logistic regression to examine the relationship between predictor variables and the
outcome variable. To do this, we constructed a likelihood function based on our observed sample presented in Eq.2 and
then specified an appropriate prior distribution to represent our beliefs about the random and unknown parameters. By
combining the prior information with the current sample data, we obtained an updated posterior distribution from which
all statistical inferences were drawn. This approach allowed us to take into account both prior knowledge and current data
in estimating the relationship between our variables of interest.

Bayesian inference for logistic regression requires priors on model parameters. Independent flat priors are
commonly used as they allow the likelihood to dominate and fully characterize the posterior distribution. If no
background knowledge is available, normal priors with a mean of zero and a very large variance are assigned to
regression coefficients, ensuring minimal prior influence. These priors result in estimates driven primarily by the
data, but in cases of limited data, they may lead to high uncertainty and wider credible intervals. We assume the
independent random and unknown parameters; Bo, Bi, B, Bz, f

P
parameters®® @; and b?. Thus, we use non-informative normal priors for the regression coefficients B with mean

follows normal distribution with hyper

a; and variance b;%, represented as follows:

1 —a
=TT exp(— %) 3)

where — co<ff< + 00, — co<g< + 0o, and b > 0. The most frequently used choice of the value of hyper parameters is
set mean u is zero, and large variance ¢ is typically preferred to be considered as non-informative. In Bayesian Paradigm,

precision (1/6?) is adopted rather than the variance.”* In this study f~ N (0,0.001). The posterior distribution is
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proportional to the product of the prior distribution and likelihood, p(f/y) o< L(y/f)xp(f). Therefore, from Egs. 2 and 3,
we have.

o (_ewXp) \E ep(Xp) \"E 1 (B — )
o< IL (optn) (i) Wogzee(-"57) @

Finding the posterior distribution from Eq.4 is highly complex. Therefore, we use the Gibbs sampler technique within the
Markov Chain Monte Carlo (MCMC) simulation to approximate the posterior distribution. After running the MCMC
simulation with 10000 iterations and a burn-in of 5,000 samples, the final result is 15,000 iterations with the first 5,000
samples being discarded. All statistical analyses were conducted in R (version 4.4), with MCMC output generated using
the rjags package. There are a variety of statistical techniques used to evaluate the truthfulness of MCMC posterior
estimates, but in this study, we will use Geweke diagnostic test and Markov Chain Monte Carlo standard error as
convergence measures of MCMC result. Geweke proposed this diagnostic test for monitoring the convergence of the
posterior mean of each parameter by using Z-test to compare the posterior means of sub-samples of MCMC output and
concludes that this convergence measure is achieved when |Z| statistics of all posterior means variables is less than
two.>”?® Additionally, the MCMC standard error of the posterior mean was used as a convergence diagnostic. If the
MCMC standard error is less than 5% of its posterior standard deviation, then the posterior distribution has converged to
its target distribution. To ensure accurate posterior estimates, the simulation should continue until this condition is met.?®

Results
Table 1 presents the sociodemographic characteristics of participants. Regarding misconceptions about HIV transmission,
67.18% of women reported misconceptions (95% CI: 66.16-68.20%), while 32.82% demonstrated no misconceptions
(95% CI: 31.80-33.84%). Regarding age distribution, most respondents were aged 15—19 years (27%), while the smallest
group was 4549 years (4%). In terms of regional representation, Banadir had the highest proportion (15.3%), whereas
Bay (2.3%) and Bakool (1.9%) had the least. With respect to residence, the majority lived in urban areas (58.9%),
followed by rural (26%) and nomadic (15.1%) settings. Regarding marital status and education, most participants were
married (59.9%) and had no formal education (63.9%). In terms of media exposure, 84.6% did not listen to the radio
weekly, and 77.2% did not watch TV weekly. Additionally, 27.9% had used the internet, while 72.1% had never accessed
it. Lastly, concerning wealth distribution, 31.6% were in the highest quintile, compared to 13.1% in the lowest.

Table 2 presents the frequentist and Bayesian logistic regression analyses of factors associated with misconceptions
about HIV transmission among Somali women aged 15-49 years. Since the frequentist and Bayesian results are very
close, only Bayesian adjusted odds ratios (BAOR) are interpreted. A variable is considered significant if the value 1 is not

Table 2 Frequentist and Bayesian Logistic Regression of the Factors Associated with Misconceptions
About HIV Transmission Among Somali Women Aged |5—49 years

Variables Levels FAOR (95% CI) BAOR (95%HPDI)
Intercept 2.95%5 (2,02, 4.32) | 2.08%(1.92-2.24)

Age 15-19(RC)
20-24 0.96 (0.82, 1.13) 0.99(0.96-1.02)
25-29 0.83* (0.69, 0.99) | 0.96%(0.93-1.00)
30-34 0.75% (0.62, 0.92) | 0.94%(0.9-0.98)
35-39 0.73% (0.59, 0.89) | 0.94%(0.9-0.98)
4044 0.71% (0.56, 0.91) | 0.93%(0.89-0.98)
45-49 0.87 (0.65, 1.17) 0.97(0.91-1.03)

(Continued)
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Table 2 (Continued).

Variables Levels FAOR (95% CI) BAOR (95%HPDI)
Region Awdal (RC) - -
Woqooyi Galbeed 0.78* (0.61, 0.99) 0.95%(0.9—1.00)
Togdheer 1.13 (0.87, 1.46) 1.02(0.97-1.08)
Sool 0.89 (0.67, 1.17) 0.98(0.92-1.03)
Sanaag 0.68 **(0.52, 0.88) | 0.92*%(0.87-0.97)
Bari 0.67** (0.49, 0.90) | 0.92*%(0.86—0.97)
Nugaal 0.55%%% (0.41, 0.73) | 0.87*+%(0.82-0.93)
Mudug 0.60 (0.45, 0.78) 0.89(084-0.95)
Galgaduud 1.00* (0.72, 1.38) 1.00%(0.94-1.07)
Hiraan 1.38 (1.02, 1.87) 1.06(1.00-1.12)
Middle Shabelle 1.04 (0.73, 1.49) 1.00(0.93-1.08)
Banadir 1.00 (0.78, 1.27) 1.00(0.95-1.05)
Bay 1.30 (0.87, 1.96) 1.05(0.98-1.14)
Bakool 1.58 (1.01, 2.52) 1.08(0.99-1.18)
Gedo 0.73 *¥(0.51, 1.05) | 0.94*¥(0.87-1.01)
Lower Juba 0.66 *(0.49, 0.87) 0.91%*(0.86-0.97)
Residence Urban (RC) - -
Rural 1.15 (1.01, 1.31) 1.03(1.00-1.06)
Nomadic 1.05 (0.83, 1.32) 1.01(0.97-1.06)
Marital status Never Married (RC) - -
Married 1.03 (0.88, 1.21) 1.01(0.97-1.04)
Divorced 0.88 (0.71, 1.11) 0.97(0.93-1.02)
Widowed 0.85 (0.62, 1.18) 0.96(0.9-1.03)
Education No education (RC) - -
Primary 0.91 (0.80, 1.05) 0.98(0.95-1.02)
Secondary 0.69 **¥(0.58, 0.82) | 0.92*+*(0.88-0.95)
Higher 0.48 **¥(0.37, 0.60) | 0.84***(0.79-0.88)
Frequency of listening to radio At least once a week (RC) | - -
Less than once a week 1.08 (0.83, 1.40) 1.02(0.96-1.08)
Not at all 1.13 (0.96, 1.33) 1.03(0.99-1.06)

Frequency of watching television

At least once a week (RC)

Less than once a week

0.94 (0.75, 1.20)

0.99(0.94-1.04)

Not at all

1.04 (0.89, 1.20)

1.01(0.98-1.04)

(Continued)

Infection and Drug Resistance 2025:18

https:

2935



Mohamud et al

Table 2 (Continued).

Variables Levels FAOR (95% CI) BAOR (95%HPDI)
Wealth Lowest (RC)
Second 0.85 (0.68, 1.06) 0.97(0.93-1.01)
Middle 0.78 (0.61, 1.00) 0.96(0.92-1.01)
Fourth 0.73* (0.57, 0.93) 0.95%(0.9-0.99)
Highest 0.60 ***(0.46, 0.76) | 0.9%*(0.86—0.95)
Ever use internet Yes (RC)
No 1.28 #¥(1.12, 1.47) | 1.06%(1.03—1.09)

Notes: The significance levels are denoted as follows: “***’= (p < 0.001), “**” = (p < 0.01), and “*” = (p < 0.05).
Abbreviations: FAOR, Frequentist Adjusted Odds Ratio; BAOR, Bayesian Adjusted Odds Ratio; Cl, Confidence Interval; HPDI,
Highest Posterior Density Interval; RC, Reference Category.

included within the 95% highest posterior density interval (HPDI). The results indicate that age, region, education,
wealth, and internet usage have significant associations with misconceptions about HIV transmission.

Women aged 30-34 (BAOR = 0.94, 95% HPDI: 0.90-0.98), 35-39 (BAOR = 0.94, 95% HPDI: 0.90-0.98), and
40—44 (BAOR = 0.93, 95% HPDI: 0.89-0.98) exhibited lower odds of having misconceptions about HIV transmission by
6%, 6%, and 7%, respectively, compared to women aged 15-19 years. Regarding region, significant associations were
found in several arcas. Women in Sanaag (BAOR = 0.92, 95% HPDI: 0.87-0.97) had 8% lower odds of having
misconceptions about HIV transmission compared to those in Awdal. Similarly, women in Bari (BAOR = 0.92, 95%
HPDI: 0.86-0.97), Nugaal (BAOR = 0.87, 95% HPDI: 0.82-0.93), and Gedo (BAOR = 0.94, 95% HPDI: 0.87-1.01)
exhibited lower odds of having misconceptions about HIV transmission by 8%, 13%, and 6%, respectively, compared to
women in Awdal.

Regarding education, women with secondary education (BAOR = 0.92, 95% HPDI: 0.88-0.95) had 8% lower odds of
having misconceptions about HIV transmission compared to those with no education. Similarly, women with higher
education (BAOR = 0.84, 95% HPDI: 0.79-0.88) exhibited 16% lower odds of having misconceptions about HIV
transmission compared to those with no education. Thus, the more educated women are, the fewer misconceptions they
have about HIV transmission, and vice versa.

Furthermore, women in the fourth wealth quintile (BAOR = 0.95, 95% HPDI: 0.90-0.99) exhibited 5% lower odds of
having misconceptions about HIV transmission compared to those in the lowest wealth quintile. Additionally, women in
the highest wealth quintile (BAOR = 0.90, 95% HPDI: 0.86-0.95) showed 10% lower odds of having misconceptions
compared to those in the lowest wealth quintile. Thus, the wealthier women are, the fewer misconceptions they have
about HIV transmission, and vice versa.

Additionally, women who have never used the internet (BAOR = 1.06, 95% HPDI: 1.03—1.09) had 6% higher odds of
having misconceptions about HIV transmission compared to those who have ever used the internet. Thus, the more
women use the internet, the fewer misconceptions they have about HIV transmission, and vice versa.

It is important to check for convergence and representative sampling from the posterior distribution before using
Bayesian logistic regression, we use MCMC Convergence Diagnostics. Table 3 shows MCMC errors for each covariate
are less than 5% of their posterior standard deviation, indicating precise and converged posterior estimates. Additionally,
the Geweke test results confirm convergence to stationary distributions, as all posterior mean |Z| statistics of predictors
are below two.

Infection and Drug Resistance 2025:18
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Table 3 Diagnostics of MCMC Results

Variables Levels GS ES PSD MCMCSE
Intercept —1.69 | |.0E+04 | 2.0E-03 | 2.01E-05
Age 20-24 —0.47 | |.0E+04 | 8.6E-04 | 8.42E-06
25-29 —0.1'1 | I.0E+04 | 9.4E-04 | 9.43E-06
30-34 —0.85 | [.0E+04 | I.IE-03 | |.05E-05
35-39 0.45 9.7E+03 | I.1E-03 | I.IE-05
4044 —0.50 | I.0E+04 | 1.2E-03 | |.25E-05
4549 —0.81 | I.0E+04 | I.5E-03 | I.51E-05
Region Woqooyi Galbeed 0.69 |.0E+04 | 1.3E-03 | 1.32E-05
Togdheer 1.00 | 9.7E+03 | 1.3E-03 | |.37E-05
Sool 0.90 |.0E+04 | 1.5E-03 | |.46E-05
Sanaag —0.16 | 1.0E+04 | 1.4E-03 | 1.38E-05
Bari —0.65 | |.0E+04 | 1.6E-03 | 1.64E-05
Nugaal —0.38 | |.0E+04 | I.6E-03 | 1.62E-05
Mudug 0.71 9.5E+03 | I.5E-03 | I.5E-05
Galgaduud 0.87 I.0OE+04 | 1.7E-03 | 1.67E-05
Hiraan 0.49 1.0E+04 | 1.5E-03 | [.54E-05
Middle Shabelle 0.26 1.0E+04 | 1.8E-03 | 1.84E-05
Banadir 0.99 1.0E+04 | 1.3E-03 | I.31E-05
Bay 0.55 9.5E+03 | 2.0E-03 | 2.08E-05
Bakool 1.06 | 9.9E+03 | 2.2E-03 | 2.2E-05
Gedo 1.51 I.1E+04 | 1.9E-03 | 1.79E-05
Lower Juba 0.87 | 9.8E+03 | I.5E-03 | 1.55E-05
Residence Rural 1.40 | 9.6E+03 | 7.2E-04 | 7.32E-06
Nomadic 1.53 1.0E+04 | 1.2E-03 | I|.I17E-05
Marital status Married 0.8l I.0E+04 | 8.2E-04 | 8.23E-06
Divorced 1.87 9.6E+03 | 1.2E-03 | 1.23E-05
Widowed .75 | 9.3E+03 | 1.7E-03 | |.8IE-05
Education Primary 0.82 I.0E+04 | 7.3E-04 | 7.32E-06
Secondary —0.95 | |.0E+04 | 9.8E-04 | 9.78E-06
Higher .16 | 9.9E+03 | 1.4E-03 | |.38E-05
Frequency of listening to radio Less than once a week | 0.62 I.0E+04 | 1.5E-03 | 1.46E-05
Not at all —0.63 | |.0E+04 | 8.8E-04 | 8.84E-06
(Continued)
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Table 3 (Continued).

Variables Levels GS ES PSD MCMCSE
Frequency of watching Less than once a week | 0.54 I.0E+04 | 1.3E-03 | 1.29E-05
television Not at all 105 | 1.0E+04 | 82E-04 | 8.22E-06
Wealth Second 0.31 I.1IE+04 | 1.1E-03 | 1.04E-05
Middle I.16 I.0E+04 | 1.2E-03 | 1.22E-05
Fourth 1.35 I.0E+04 | 1.2E-03 | 1.23E-05
Highest 1.88 |.0E+04 | 1.3E-03 | |.26E-05
Ever use internet No 1.45 1.0E+04 | 7.7E-04 | 7.7E-06

Abbreviations: GS, Geweke Statistic; ES, Effect Size; PSD, posterior Standard Deviation and MCMCSE, Markov chain Monte
Carlo standard error.

Discussion

This study investigates the relationship between misconceptions about HIV transmission and sociodemographic factors
among Somali women aged 1549 years. The analysis highlights age, education, region, internet usage, and wealth as
significant predictors of misconceptions about HIV transmission.

This study found that 67.18% of women reported misconceptions about HIV transmission, while only 32.82% of
women demonstrated an accurate knowledge. These findings highlight a significant public health concern, as misconcep-
tions about HIV transmission can delay effective prevention strategies.

When compared with findings from other countries, the proportion of women harboring misconceptions in this study
is markedly higher than that reported in Ethiopia (27%)*° and South Africa (48%),%’ but slightly lower than the figure
from Bangladesh (71.7%).*® These discrepancies may reflect differences in public health education campaigns, cultural
contexts, access to accurate information, and the general literacy level across populations. For instance, South Africa and
Ethiopia have implemented extensive national HIV education programs over the past decade, which may have con-
tributed to better public knowledge. In contrast, Bangladesh’s high rate of misconception might be attributed to limited
health education, lack of media access, poverty, illiteracy, and low education that strongly linked to poor HIV knowledge
and persistent myths. In contrast, Somalia faces challenges such as limited healthcare infrastructure, lower literacy rates,
and restricted access to health education due to sociopolitical instability and cultural beliefs.

The results of this study reveal several important associations between sociodemographic factors and misconceptions
about HIV transmission: Women aged 30-34, 35-39, and 40-44 exhibited lower odds of having misconceptions about
HIV transmission by 6%, 6%, and 7%, respectively, compared to women aged 15-19 years. This finding demonstrates an
inverse relationship between age and misconceptions about HIV transmission. Older women are less likely to harbor
misconceptions than younger women. This aligns with studies conducted in in sub-Saharan Africa,>’ Uganda,*
Gambia,** and Nigeria,>* which similarly found that older women tend to have a better knowledge of HIV compared
to younger women. The observed disparity may be attributed to several factors. First, older women have had more
cumulative exposure to HIV-related information through life experiences, including repeated interactions with healthcare
systems, antenatal care visits, or community health campaigns. Second, they may have greater access to social networks
and peer discussions that reinforce accurate HIV knowledge. Third, older women are more likely to have encountered
HIV education programs, which have been implemented over the years, whereas younger women may not yet have had
the same level of exposure. Additionally, older women’s maturity and decision-making autonomy may enable them to
seek out and retain health information more effectively than adolescents. These findings imply that policymakers and
health practitioners should consider age-specific variations when designing interventions to address misconceptions about

HIV transmission among reproductive-age women in Somalia. Tailored strategies targeting younger women—such as
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school-based health education, youth-friendly HIV awareness campaigns, and digital outreach through social media—
may help bridge knowledge gaps and promote accurate understanding of HIV transmission.

This study also found that women with secondary and higher education were 8% and 16% less likely, respectively, to
have misconceptions about HIV transmission compared to those with no formal education. This demonstrates a negative
relationship between education level and misconceptions about HIV transmission—the more educated women are, the

13 and

less likely they are to harbor misconceptions. Similar findings have been reported in Botswana,”> Malawi
Ethiopia,'® where higher educational attainment was consistently associated with improved HIV knowledge. Beyond
mere access to information, education enhances critical health literacy, enabling women to evaluate and interpret HIV-
related messages more effectively. Formal schooling often teach basic health education, which provides structured
learning about disease transmission and prevention. Educated individuals also tend to use healthcare services more,
seek out credible sources of information through medical professionals and literature. (i.e., medical professionals,
scientific literature), and resist harmful myths spread in their communities. Higher education levels also correlate
with greater exposure to workplace or media-based health campaigns, reinforcing accurate HIV knowledge over time.
Therefore, strategies targeting individuals without formal education must be tailored appropriately, as a “one-size-fits-all”
approach to HIV education is unlikely to effectively address misconceptions about transmission and prevention.

Furthermore, Women in the fourth wealth quintile and those in the highest wealth quintile were 5% and 10% less
likely, respectively, to have misconceptions compared to women in the lowest wealth quintile. This indicates that
wealthier women are less likely to hold misconceptions about HIV transmission. Studies in Malawi,'? Ethiopia® and
Ghana?' have similarly observed that economic status influences health literacy, with wealthier individuals more likely to
access healthcare services, resources, and educational opportunities, all of which can promote accurate understanding of
HIV transmission. The association between wealth and reduced misconceptions may be explained by several mechan-
isms. First, higher economic status often grants women better access to formal education, which enhances their ability to
critically assess health information. Second, wealthier households are more likely to afford healthcare services, including
HIV counselling and testing, which provide accurate information on transmission modes. Additionally, financial stability
may increase exposure to media and public health campaigns that disseminate evidence-based HIV knowledge.
Conversely, women in lower wealth quintiles may face structural barriers—such as limited schooling, reliance on
informal health information sources, or competing survival priorities—that perpetuate misconceptions. Addressing
these disparities requires targeted interventions, such as community-based health education and subsidized healthcare
access, to ensure equitable HIV knowledge across socioeconomic groups.

Additionally, Women who had never used the internet had 6% higher odds of having misconceptions about HIV
transmission compared to those who had used the internet. This demonstrates that internet usage is inversely related to
misconceptions about HIV transmission—the more women use the internet, the fewer misconceptions they have. This is
consistent with findings from Ethiopia,'® Nigeria36 and Gambia®’, where internet access has been linked to improved
HIV knowledge and reduced stigma. Internet access has a substantial role in seeking and providing health information for
various population groups including women, participate in online awareness campaigns, and engage with educational
content.>” This finding highlights the importance of using social media and internet platforms to disseminate accurate
HIV-related health information and address misconceptions effectively.

However, it is important to acknowledge the limitations of internet accessibility, particularly in rural areas of
Somalia, where infrastructure challenges, low literacy rates, and socioeconomic barriers restrict widespread internet
use. In these regions, women may have limited or no access to digital devices, reliable electricity, or affordable data
services, which hinders their ability to benefit from online health information. Consequently, relying solely on internet-
based interventions may exclude vulnerable populations who are already at higher risk of HIV misinformation. To
address this gap, complementary strategies—such as community-based education, radio broadcasts, and mobile health
outreach programs—should be implemented alongside digital campaigns to ensure equitable access to accurate HIV
knowledge across all demographics.

This study has both strengths and limitations. A key strength is its use of nationally representative data from the
SDHS 2018-19, providing valuable insights into misconceptions about HIV among reproductive-aged women in
Somalia. However, several limitations should be considered when interpreting the findings. First, the exclusion of the
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Lower Shabelle, Middle Juba regions, and two strata of the Bay region due to security concerns may limit the
generalizability of the results, as these areas may have distinct sociodemographic or HIV-related knowledge patterns
that differ from the included regions. Second, reliance on self-reported data introduces potential biases, such as social
desirability or recall bias, which may affect the accuracy of responses regarding HIV knowledge and misconceptions.
Additionally, the absence of HIV status data prevents an assessment of how misconceptions relate to actual HIV
prevalence. Finally, as a cross-sectional study, causality cannot be established for the observed associations. Despite
these limitations, the study is pioneering in exploring the impact of various sociodemographic factors on misconceptions
about HIV among reproductive-aged women in Somalia. The use of national SDHS data and a substantial sample size
enhances the reliability of the findings. However, future research could further deepen understanding by: (1) investigating
the underlying cultural and educational drivers of these misconceptions, (2) examining the role of media and community
engagement in shaping HIV knowledge, and (3) assessing the effectiveness of targeted interventions in correcting
misinformation. Such studies would help translate these findings into actionable public health strategies.

Conclusion

The Bayesian logistic regression analysis identified key factors influencing HIV transmission misconceptions among
Somali women aged 15-49 years. Younger women, those with lower education levels, and individuals from low-income
backgrounds exhibited higher misconceptions. Regional disparities were evident, with women in Sanaag, Bari, Nugaal,
and Gedo having lower odds of misconceptions compared to those in Awdal.

To strengthen HIV prevention efforts, policies should focus on health education for young and less-educated women,
region-specific awareness programs, and expanding digital literacy and internet access—especially in rural areas.
Integrating HIV education into national curricula can further reduce stigma and misconceptions. Future research should
explore barriers to HIV awareness, including digital health campaigns and socio-cultural influences on misinformation.

Data Sharing Statement
The study utilizes secondary data from the SDHS 2018-19, a publicly available dataset that can be requested from the
Somali National Bureau of Statistics (SNBS) at this link (https://microdata.nbs.gov.so/index.php/catalog/50).
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