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  Abstract
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Introduction: Human Immunodeficiency Virus (HIV) awareness is critical to reducing transmission and achieving global health targets, yet
significant socio-demographic disparities persist in developing settings. This study aimed to investigate the individual- and community-level
determinants of HIV awareness among reproductive-age women in Somaliland.
Methods: A secondary analysis was performed using data from 6,259 women aged 15–49 years who participated in the 2020 Somaliland
Demographic and Health Survey (SLDHS). Multilevel multivariable logistic regression modeling was utilized to account for hierarchical
community-level clustering and to identify predictors associated with having ever heard of HIV/AIDS.
Results: The overall prevalence of basic HIV awareness was 73.7%. The null model revealed that community-level clustering accounted for
24.38% of the variance in awareness (ICC = 0.24). In the final multivariable model, older age (e.g., 35–39 years: Adjusted Odds Ratio [AOR]
= 3.03, 95% CI [2.43, 3.79]) and higher educational levels (e.g., higher education: AOR = 24.04, 95% CI [5.89, 98.16]) were strongly
associated with higher odds of awareness. Conversely, lack of radio exposure was associated with significantly lower odds of awareness
(AOR = 0.49, 95% CI [0.30, 0.82]). At the community level, rural (AOR = 0.65, 95% CI [0.51, 0.83]) and nomadic residence (AOR = 0.33, 95%
CI [0.24, 0.44]) were significantly associated with decreased odds of awareness compared to urban residence. Significant regional disparities
in awareness were also observed.
Conclusion and recommendations: HIV awareness in Somaliland is moderate but highly unequal. Public health interventions should prioritize
marginalized rural and nomadic communities, promote female literacy, and implement tailored adolescent-focused programs using radio and
local community channels to ensure equitable access to health information.
Keywords: HIV knowledge, Multilevel analysis, Somaliland, Nomadic populations, SLDHS 2020.

   

  Funding statement

 
The author(s) declare that no financial support was received for the research and/or publication of this article.

In review



   

  Ethics statements

  Studies involving animal subjects
Generated Statement: No animal studies are presented in this manuscript.

   
  Studies involving human subjects

Generated Statement: No human studies are presented in the manuscript.
   
  Inclusion of identifiable human data

Generated Statement: No potentially identifiable images or data are presented in this study.
   

  Data availability statement

Generated Statement: Publicly available datasets were analyzed in this study. This data can be found here: Data Availability Statement:
The datasets analyzed during the current study are available from the Somali National Bureau of Statistics (SNBS) / Directorate of
National Statistics repository (or through the official survey portal at https://www.nbs.gov.so) upon reasonable request and formal
registration, in accordance with national data sharing and access policies..

   

   

  Generative AI disclosure

  No Generative AI was used in the preparation of this manuscript.
 

In review



Multilevel Analysis of HIV Knowledge Among Reproductive-Age Women in Somaliland: 

Evidence from the Somaliland Demographic and Health Survey (SLDHS) 2020 

 

Author Names  
Abdifatah Ibrahim Mouse1*, Email: (abdifatahexcellent014@gmail.com) Nimcan Adam Filfil2, (Email: nimcanfilfil13@gmail.com) Abdifatah Mohamed Abdi3, (Email: abdifatah.mohamed.hn2024@gmail.com) 

Mohamed Ali Muhumed4, (Email: maxamed4662@gmail.com) Mustafe M. Ahmed5, (Email: mustafecilmi3@gmail.com) 

 

Author Affiliations 
1Faculty of Applied Statistics, School of Postgraduate Studies and Research (SPGSR),  
Amoud University, Hargeisa 25263, Somalia 2Medical Doctor; Comprehensive Emergency Obstetric and Newborn Care (CEmONC) Resident, Edna Adam Hospital, Hargeisa, Somaliland 3Department of Hematology and Clinical chemistry, Bubal Medical and Dental Center, Hargeisa, Somaliland 
4Food Inspector, Somaliland Quality Control Commission, Somaliland. 5Faculty of Health Sciences, Al-Huda University, Somaliland; Laboratory Technician, Hargeisa TB Hospital, Somaliland 

 These authors contributed equally to this work 

 

Correspondence 

Abdifatah Ibrahim Mouse1*, Email: (abdifatahexcellent014@gmail.com) 

 

Abstract 

Introduction: Human Immunodeficiency Virus (HIV) awareness is critical to reducing transmission and achieving global health targets, yet significant socio-demographic disparities persist in developing settings. This study aimed to investigate the individual- and community-level determinants of HIV awareness among reproductive-age women in Somaliland. 
Methods: A secondary analysis was performed using data from 6,259 women aged 15–49 years who participated in the 2020 Somaliland Demographic and Health Survey (SLDHS). Multilevel multivariable logistic regression modeling was utilized to account for hierarchical community-level clustering and to identify predictors associated with having ever heard of HIV/AIDS. 
Results: The overall prevalence of basic HIV awareness was 73.7%. The null model revealed that community-level clustering accounted for 24.38% of the variance in awareness (ICC = 0.24). In the final multivariable model, older age (e.g., 35–39 years: Adjusted Odds Ratio [AOR] = 3.03, 95% CI [2.43, 3.79]) and higher educational levels (e.g., higher education: AOR = 24.04, 95% CI [5.89, 98.16]) were strongly associated with higher odds of awareness. Conversely, lack of radio exposure was associated with significantly lower odds of awareness (AOR = 0.49, 95% CI [0.30, 0.82]). At the community level, rural (AOR = 0.65, 95% CI [0.51, 0.83]) and nomadic residence (AOR = 0.33, 95% CI [0.24, 0.44]) were significantly associated with decreased odds of awareness compared to urban residence. Significant regional disparities in awareness were also observed. 
Conclusion and recommendations: HIV awareness in Somaliland is moderate but highly unequal. Public health interventions should prioritize marginalized rural and nomadic 
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communities, promote female literacy, and implement tailored adolescent-focused programs using radio and local community channels to ensure equitable access to health information. 
Keywords: HIV knowledge, Multilevel analysis, Somaliland, Nomadic populations, SLDHS 2020. 
 

Introduction Human Immunodeficiency Virus (HIV) knowledge—comprising transmission pathways, prevention strategies, and risk comprehension—is key to reducing stigma and encouraging protective behaviors [1,2]. Under Sustainable Development Goal (SDG) 3, enhancing this knowledge is vital to ending the AIDS epidemic by 2030 [3,4], especially among reproductive-age women who bear a disproportionate burden of the disease [5]. Globally, sub-Saharan Africa faces the highest burden of HIV/AIDS [1]. Historically, early generalized awareness campaigns in East Africa struggled against deeply entrenched socio-economic inequalities, cultural stigmas, and restricted information access [6–8]. In the Horn of Africa, these challenges have been further compounded by conflict, displacement, and fragile health systems, which continue to limit awareness and elevate infection risks [9,10]. Factors influencing women's HIV knowledge are multi-layered. At the individual level, higher education and exposure to television and radio significantly improve awareness [11–14]. At the household level, wealthier status facilitates better access to resources [15], while community-level factors such as urban-rural divides determine localized access to health information [16]. Superimposed on these are structural inequalities, including restrictive gender norms, limited female autonomy, and HIV-associated stigma, which collectively constrain health-seeking behaviors [17,18]. Furthermore, regional conflict and unstable health infrastructures exacerbate these barriers, preventing effective public health interventions [9,19]. Dissecting these intersecting contexts requires a robust multilevel analytical framework. Despite these insights, critical contextual and methodological gaps persist. While a prior study identified demographic predictors of HIV knowledge among women in Somalia [14], its findings may not reflect the distinct socio-demographic realities of Somaliland, which features unique population dynamics, including a substantial nomadic sector. Methodologically, existing regional analyses predominantly rely on standard, single-level regression models. Because demographic survey data are collected using multi-stage cluster sampling, individual respondents are hierarchically nested within specific communities. Standard regression models ignore this clustering, which violates the assumption of independent observations, biases standard errors, and masks the distinct influence of community-level contexts. To date, no study in Somaliland has utilized a multilevel framework to concurrently disentangle the individual- and community-level determinants of HIV knowledge. This study addresses these gaps by conducting a multilevel analysis of HIV knowledge predictors among women aged 15–49 in Somaliland, utilizing data from the 2020 Somaliland Demographic and Health Survey (SLDHS). By adjusting for hierarchical clustering, this research aims to provide methodologically robust evidence to guide targeted, context-specific public health interventions. 
 

Material and Methods 

Study Design and Data Source This study was based on a secondary analysis of data obtained from the 2020 Somaliland Demographic and Health Survey (SLDHS), a nationally representative cross-sectional household survey. The SLDHS was designed to provide comprehensive information on demographic, socioeconomic, and health indicators across Somaliland. In the present study, the survey data 
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were analyzed to investigate the multilevel determinants of HIV knowledge among women of reproductive age. 
 

Sampling Procedure and Study Population The SLDHS employed a stratified multistage cluster sampling design. The six administrative regions of Somaliland constituted the primary strata and were further stratified by place of residence (urban, rural, and nomadic). In urban and rural areas, enumeration areas (EAs) were selected using probability proportional to size (PPS) based on a sampling frame developed through Geographic Information System (GIS) mapping. Household listings were subsequently conducted within the selected EAs, and households were chosen through systematic random sampling. For nomadic populations, temporary nomadic settlements (TNS) were used to establish the sampling frame, and clusters and households were selected using the same probability-based procedures. All women aged 15–49 years who were usual residents or who had stayed in the selected households the night before the survey were eligible for interview. Overall, 6,259 women were successfully interviewed. After data cleaning and assessment of missing values, all 6,259 respondents were included in the final analysis. 
 

Study Variables The outcome variable was HIV knowledge, measured using respondents’ answers to the survey question on whether they had ever heard of HIV/AIDS. The variable was coded as a binary outcome (Yes = 1; No = 0). Individual-level explanatory variables included respondents’ age, educational attainment, household wealth quintile, exposure to radio, and exposure to television. Community-level variables comprised place of residence (urban, rural, or nomadic) and administrative region. 
Data Management and Statistical Analysis Data management and multilevel statistical analyses were performed using Stata version 14.0. Descriptive statistics were summarized using frequencies, and percentages. To identify factors associated with HIV knowledge while accounting for the hierarchical structure of the survey data, multilevel multivariable logistic regression models were fitted. Four sequential models were estimated: Model I (empty model without explanatory variables), Model II (individual-level variables only), Model III (community-level variables only), and Model IV (combined individual- and community-level variables). Random-effect parameters, including the intra-cluster correlation coefficient (ICC), were estimated to quantify between-cluster variation. Sampling weights were applied throughout the analyses to account for the complex survey design and to obtain nationally representative estimates. Results were reported as adjusted odds ratios (AORs) with 95% confidence intervals (CIs), and statistical significance was determined using a two-sided p-value < 0.05. 
 

Results 

Sociodemographic Characteristics of Respondents 

A total of 6,259 women of reproductive age were included in this study (Table 1). The highest 

proportion of participants belonged to the youngest age group of 15–19 years (26.76%), followed 

by 20–24 years (18.38%) and 25–29 years (16.99%). Nearly two-thirds of the respondents 

(65.67%) had no formal education, whereas 17.49%, 12.14%, and 4.71% had attained primary, 

secondary, and higher education levels, respectively. Regarding economic distribution, 42.47% 

of the households fell within the highest wealth quintile, while 17.06% belonged to the lowest 
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quintile. Exposure to mass media was notably low among the respondents; the vast majority 

reported not listening to the radio (89.92%) and not watching television (67.50%) at all. Only 

8.08% listened to the radio and 27.13% watched television at least once a week. Geographically, more than a third of the study population resided in the Marodijeh region (34.39%), followed by Togdheer (28.32%) and Sanaag (13.61%). Most participants were urban residents (62.06%), while rural and nomadic residents accounted for 20.64% and 17.29% of the sample, respectively.  
 

Table 1. Characteristics of Study Participants (N = 6,259) 

Variables Categories Frequency Percentage (%) 

Age Group (years) 15–19 1,675 26.76  
20–24 1,150 18.38  
25–29 1,063 16.99  
30–34 869 13.88  
35–39 724 11.57  
40–44 459 7.33  
45–49 318 5.08 

Educational Level No education 4,110 65.67  
Primary 1,095 17.49  
Secondary 760 12.14  
Higher 295 4.71 

Wealth Status Lowest 1,068 17.06  
Second 636 10.16  
Middle 663 10.59  
Fourth 1,234 19.72  
Highest 2,658 42.47 

Exposure to Radio At least once a week 506 8.08 

 Less than once a week 125 2.00 

 Not at all 5,628 89.92 

Exposure to Television At least once a week 1,698 27.13 

 Less than once a week 336 5.37 

 Not at all 4,224 67.50 

Region Awdal 544 8.69  
Marodijeh 2,152 34.39  
Sahil 304 4.86  
Togdheer 1,773 28.32  
Sool 634 10.13  
Sanaag 852 13.61 

Place of Residence Urban 3,884 62.06  
Rural 1,292 20.64  
Nomadic 1,082 17.29 

 

Prevalence of HIV Awareness among Women in Somaliland 

The overall prevalence of basic HIV awareness (defined as having ever heard of HIV/AIDS) among 

reproductive-age women in Somaliland was 73.7%. Conversely, more than a quarter of the study 

participants (26.3%) reported that they had never heard of HIV/AIDS (Figure 1). 
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Figure 1. Level of HIV Knowledge Among Reproductive-Age Women in Somaliland, SLDHS 
2020. 
 

Random Effects and Model Fitness Analysis 

The random effects and model fitness indicators are summarized in Table 2. In the null model 

(Model 0), the intra-cluster correlation coefficient (ICC) was 0.2438, indicating that 

approximately 24.38% of the total variation in HIV/AIDS awareness among women was 

attributable to differences between communities (clusters). This significant clustering effect 

justified the utilization of a multilevel analysis.  Upon adjusting for individual-level factors in Model 1, the ICC fell to 7.02%. When community-level factors were added in Model 2, the ICC was 2.57%. In the final combined model (Model 3), which adjusted for both individual- and community-level characteristics, the ICC fell further to 2.33%, indicating that the included covariates accounted for a substantial portion of the cluster-level variance. Based on model fit diagnostics, Model 3 was selected as the optimal model as it demonstrated the lowest Akaike’s Information Criterion (AIC = 6,196.58) and Bayesian Information Criterion (BIC = 6,371.82) values. 
 

Table 2. Random Effects and Model Fitness Analysis 

  Model 0 Model 1 Model 2 Model 3 

AIC 6741.15 6330.23 6496.02 6196.58 

BIC 6754.63 6458.28 6556.68 6371.82 

LLR -3368.58 -3146.1 -3239 -3072.3 

Deviance         

ICC 0.243832 0.0702 0.02571 0.02331 AIC = Akaike’s information criterion; BIC = Bayesian information criterion ICC = intra-class correlation coefficient   LLR = Log Likelihood Ratio 

 

Fixed Effects Analysis 
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The fixed effects of the individual- and community-level variables on HIV/AIDS awareness are 

presented in Table 3. In the final model (Model 3), age, education, radio exposure, region, and 

place of residence remained significantly associated with having ever heard of HIV/AIDS. Among individual-level characteristics, older age groups demonstrated progressively higher odds of HIV/AIDS awareness compared to adolescents aged 15–19 years. The odds of having ever heard of HIV/AIDS were highest among women aged 35–39 years (Adjusted Odds Ratio [AOR] = 3.03; 95% Confidence Interval [CI]: 2.43, 3.79, p < .001) and those aged 45–49 years (AOR = 3.01; 95% CI: 2.18, 4.16, p < .001).  Educational attainment showed a strong, graded positive relationship with awareness. Relative to women with no formal education, those with primary education had twice the odds of awareness (AOR = 2.14; 95% CI: 1.75, 2.63, p < .001), those with secondary education had more than five times the odds (AOR = 5.32; 95% CI: 3.60, 7.88, p < .001), and those with higher education had twenty-four times higher odds of having ever heard of HIV/AIDS (AOR = 24.04; 95% CI: 5.89, 98.16, p < .001).  In terms of mass media, women who had no radio exposure at all had 51% lower odds of having ever heard of HIV/AIDS compared to those who listened to the radio at least once a week (AOR = 0.49; 95% CI: 0.30, 0.82, p < .05). Wealth status was significantly associated with higher awareness in the individual-only model (Model 1), but its significance did not persist in the final model (Model 3) after controlling for community-level factors. Among community-level factors, both region and place of residence were strong predictors of HIV/AIDS awareness. Compared to women in the Awdal region, women in Marodijeh (AOR = 2.35; 95% CI: 1.74, 3.17, p < .001), Sahil (AOR = 2.39; 95% CI: 1.78, 3.21, p < .001), and Sanaag (AOR = 1.33; 95% CI: 1.03, 1.70, p < .05) had significantly higher odds of awareness. Furthermore, place of residence was a strong predictor; compared to urban residents, women living in rural areas (AOR = 0.65; 95% CI: 0.51, 0.83, p < .05) and nomadic communities (AOR = 0.33; 95% CI: 0.24, 0.44, p < .001) had significantly lower odds of having ever heard of HIV/AIDS. 
 

Table 3. Multilevel Logistic Regression Analysis of Factors Associated with Ever Having 
Heard of HIV Among Reproductive-Age Women in Somaliland, SLDHS 2020. 

Variables Categories Model 1  Model 2 Model 3 

Individual-level Factors 

Age Group 15–19 1   1 

  20–24 1.80 (1.48, 2.18)**   1.80 (1.49, 2.19)** 

  25–29 2.49 (2.05, 3.02)**   2.50 (2.06, 3.04)** 

  30–34 2.72 (2.21, 3.35)**   2.69 (2.18, 3.32)** 

  35–39 3.10 (2.49, 3.86)**   3.03 (2.43, 3.79)** 

  40–44 3.06 (2.47, 3.95)**   2.91 (2.25, 3.77)** 

  45–49 3.17 (2.30, 4.37)**   3.01 (2.18, 4.16)** 

Education No education 1   1 

  Primary 2.11 (1.73, 2.58)**   2.14 (1.75, 2.63)** 

  Secondary 5.56 (3.76, 8.22)**   5.32 (3.60, 7.88)** 

  Higher 
24.44 (5.98, 99.85)** 

  
24.04 (5.89, 98.16)** 

Wealth 
Status 

Lowest 1   1 

  Second 1.16 (0.96, 1.41)   1.05 (0.86, 1.27) 
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  Middle 1.37 (1.08, 1.74)*   0.92 (0.70, 1.20) 

  Fourth 2.14 (1.69, 2.73)**   1.19 (0.90, 1.58) 

  Highest 2.35 (1.80, 3.06)**   1.20 (0.89, 1.64) 

Radio At least once a week 1   1 

  
Less than once a week 

0.57 (0.26, 1.24)   0.68 (0.31, 1.49) 

  Not at all 0.43 (0.27, 0.71)*   0.49 (0.30, 0.82)* 

TV At least once a week 1   1 

  
Less than once a week 

0.96 (0.57, 1.60)   1.01 (0.60, 1.70) 

  Not at all 0.64 (0.48, 0.85)*   0.78 (0.58, 1.04) 

Community-level Factors 

Region Awdal   1 1 

  Marodijeh   2.22 (1.65, 2.97)** 2.35 (1.74, 3.17)** 

  Sahil   2.12 (1.58, 2.82)** 2.39 (1.78, 3.21)** 

  Togdheer   0.96 (0.75, 1.22) 1.17 (0.92, 1.50) 

  Sool   0.71 (0.56, 0.89)* 0.83 (0.66, 1.05) 

  Sanaag   1.15 (0.90, 1.47) 1.33 (1.03, 1.70)* 

Residence Urban   1 1 

  Rural   0.57 (0.45, 0.71)** 0.65 (0.51, 0.83)* 

  Nomadic   0.19 (0.16, 0.23)** 0.33 (0.24, 0.44)** 

 

 

 

Discussion This study investigated the multilevel determinants of HIV knowledge (measured as basic awareness) among reproductive-age women in Somaliland using nationally representative data from the 2020 Somaliland Demographic and Health Survey (SLDHS). The overall prevalence of basic HIV awareness among women in Somaliland was 73.7%, meaning that over a quarter (26.3%) of reproductive-age women had never heard of HIV/AIDS. This prevalence is lower than the near-universal basic awareness reported in other sub-Saharan African contexts [11,15], yet it is higher than the comprehensive HIV knowledge levels documented across the region [12,15].  
 Our findings are consistent with prior research in the Horn of Africa, which highlights that while basic awareness of the epidemic exists, systemic barriers continue to hinder universal access to information [9,10,14]. Crucially, the random effects analysis indicated that community-level factors accounted for approximately 24.38% of the total variation in HIV awareness (Model 0), highlighting that individual knowledge is heavily shaped by broader environmental and structural contexts. 
 Consistent with previous literature, older age was significantly associated with higher odds of HIV awareness [12,15,17]. Compared to young adolescents aged 15–19 years, women in all older age brackets exhibited higher odds of awareness, peaking among those aged 35–39 and 45–49. This pattern is consistent with study in Ethiopia [12]. Adolescents often face substantial cultural and social barriers to accessing reproductive health information, as discussion of sexually transmitted infections is highly stigmatized in traditional societies [7,10,17]. Furthermore, older women have 
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accumulated more life experience, had more frequent interactions with maternal healthcare services, and experienced prolonged exposure to public health messages, thereby increasing their likelihood of hearing about the virus. 
 Educational attainment emerged as the strongest individual-level predictor of HIV awareness, showing a powerful and graded positive relationship. Women with higher education had twenty-four times higher odds of having heard of HIV compared to those with no formal education. This finding is highly consistent with studies conducted in East Africa and sub-Saharan Africa at large [6,12,15]. Education enhances cognitive development, reading literacy, and information-seeking behaviors, enabling women to comprehend and retain complex health messages [11]. In Somaliland, where nearly two-thirds (65.67%) of reproductive-age women have no formal education, this structural deficit represents a key barrier to public health communication, underscoring the vital role of education as a social determinant of health. Regarding media exposure, women with no radio exposure at all had significantly lower odds of HIV awareness compared to those who listened to the radio at least once a week. This aligns with extensive evidence across sub-Saharan Africa demonstrating that mass media remains a primary tool for disseminating health information [12,13,15]. In resource-limited and low-literacy settings, radio campaigns serve as an accessible and cost-effective channel for reaching marginalized populations [10]. Interestingly, while wealth status was significantly associated with higher awareness in the individual-level model (Model 1), this significance disappeared in the final combined model (Model 3) once community-level factors were controlled. This suggests that in Somaliland, the geographic distribution of health resources, infrastructure, and information campaigns overrides individual economic status; a wealthy woman living in an isolated nomadic cluster may still lack basic access to health communication due to structural community-level disadvantages [9,15,16]. At the community level, geographic region and place of residence were prominent predictors of HIV awareness. Women residing in the Marodijeh, Sahil, and Sanaag regions had significantly higher odds of awareness compared to those in the Awdal region. This regional variation is consistent with research in Somalia [14] and reflects uneven regional development, differing health facility densities, and localized variations in non-governmental organization outreach programs [9,19].  Furthermore, place of residence was a critical predictor. Rural and nomadic women had 35% and 67% lower odds of HIV awareness, respectively, compared to their urban counterparts. This finding is highly consistent with studies across sub-Saharan Africa [12,15] and localized research among semi-nomadic populations in Somaliland [10]. Urban areas benefit from concentrated health infrastructure, better telecom network coverage, higher literacy rates, and frequent public health campaigns [16]. Conversely, rural and nomadic women experience extreme geographic isolation, limited exposure to health-promoting media, and severe barriers to accessing health facilities, leaving them largely excluded from traditional public health interventions [9,10]. 
 

Strengths and Limitations A major strength of this study is its use of a large, nationally representative sample from the 2020 SLDHS, which provides highly generalizable findings for Somaliland. Additionally, this study utilized multilevel modeling to account for the hierarchical structure of the survey data, thereby correcting for cluster-level correlation and avoiding the biased standard errors associated with traditional single-level regression analyses [20]. This study also uniquely highlights the 
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vulnerabilities of nomadic populations, a demographically significant group that is frequently underrepresented in standard public health research. Despite these strengths, several limitations must be acknowledged. First, the cross-sectional nature of the survey prevents any assertions of temporal order or causal relationships between the studied predictors and HIV awareness. Second, the outcome variable—whether a participant had "ever heard of HIV/AIDS"—only captures basic awareness. It does not measure comprehensive HIV knowledge, such as an understanding of transmission routes, prevention methods, or the rejection of common misconceptions, which are crucial for behavioral change [15]. Finally, because the survey relies on self-reported data, there is a potential for social desirability and recall biases, particularly given the highly sensitive and stigmatized nature of discussing HIV/AIDS in Somaliland. 
 

Conclusion and Recommendations In conclusion, basic HIV awareness among reproductive-age women in Somaliland is moderate (73.7%) but remains significantly constrained by individual and community-level inequalities. The study demonstrates that older age, higher educational attainment, regular radio exposure, urban residence, and residing in specific administrative regions are strong predictors of HIV awareness. Methodologically, the high community-level clustering (ICC of 24.38% in the null model) confirms that intervention strategies must look beyond individual-level factors and directly address geographic and structural disparities. 
 Based on these findings, the following policy, practice, and research recommendations are proposed: 

1. Public health policymakers should design culturally sensitive, adolescent-friendly 

reproductive health education programs tailored for young women aged 15–19 years, 

incorporating these modules into school curricula and community-youth networks.  

2. Given the massive impact of education, integrating basic health and HIV/AIDS education 

into adult literacy and informal educational initiatives is highly recommended to reach 

uneducated women. 

3. Public health authorities and non-governmental organizations should deploy mobile 

outreach strategies and targeted health communication campaigns for rural and nomadic 

communities. These campaigns should leverage radio broadcasting and collaborate with 

respected community leaders and traditional elders to address the low awareness in 

these hard-to-reach populations. 

4. Future studies should focus on conducting longitudinal analyses to monitor trends in 

comprehensive HIV knowledge over time. Qualitative research is also strongly 

recommended to explore the socio-cultural, religious, and systemic barriers that hinder 

information uptake, particularly among nomadic pastoralists. 
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