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ABSTRACT

BACKGROUND: Pastoralist youth, whose mobile livelihoods often restrict access to consistent healthcare, 

face elevated risk of HIV acquisition yet limited engagement with conventional prevention services. Pre-exposure 

prophylaxis (PrEP) offers a promising biomedical prevention option; however, little is known about the factors 

influencing PrEP willingness in this marginalized population.

OBJECTIVES: This study aimed to: (i) examine whether HIV risk status, derived through latent class analysis 

(LCA), predicts willingness to use PrEP; (ii) assess whether perceived HIV risk mediates this association; and (iii) 

determine whether social support moderates the mediation pathway.

METHODS: A community-based cross-sectional survey was conducted among 638 randomly selected pastoralist 

youth aged 15–24 years in Southern Ethiopia (April–May 2024). HIV risk status (independent variable) was 

generated using LCA based on nine HIV risk indicators. Perceived HIV risk (mediator), social support (moderator), 

and willingness to use PrEP (dependent variable) were measured using interviewer-administered questionnaires. 

Hypothesized pathways were tested using Hayes’ PROCESS macro (Model 4 for mediation; Model 15 for moderated 

mediation) with 5,000 bootstrap samples.

RESULTS: Overall, 40.4% of participants reported definite willingness to use PrEP. High-risk youth showed 

significantly greater PrEP willingness than low-risk youth (direct effect, β = 0.92, p < 0.001). Perceived HIV risk 

partially mediated the association between high HIV risk and PrEP willingness (indirect effect, β = 0.20, 95% 

CI 0.10–0.35). Furthermore, social support significantly moderated the perceived-risk ⁵ PrEP willingness pathway 

among the high-risk group (index of moderated mediation = 0.21, 95% CI 0.03–0.43), with the mediated effect 

increasing from 0.12 to 0.35 as social support improved.

CONCLUSION: Our findings indicate that PrEP willingness is higher among pastoralist youth at higher 

objective HIV risk. This association is partly explained by their perceived HIV risk. Crucially, stronger social support 

enhances the likelihood that youth who perceive themselves at risk express willingness to use PrEP. These findings 

underscore the importance of integrating targeted risk communication with community-based support systems to 

enhance accurate risk perception and promote PrEP uptake among pastoralist youth.
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INTRODUCTION

The global fight against human immunodeficiency 
virus (HIV) has seen significant advancements, 
yet the epidemic continues, particularly among 
adolescents and young people (AYP). Youth aged 
15–24 years constitute 22% of the global population 
yet accounted for over 36% of all new HIV infections 
in 2022.¹–³ These challenges are particularly acute 
in sub-Saharan Africa (SSA).⁴,⁵ Ethiopia mirrors 
this pattern; youth aged 15–24 years comprise 75% 
of new infections.⁶ Progress lags for youth—since 
2010, new HIV infections declined just 36% (versus 
45% nationally), and AIDS-related deaths fell 50% 
(versus 82% in adults),⁶ underscoring the imperative 
for youth-specific prevention strategies.
Crucially, HIV risk is not uniformly distributed; 
marginalized subgroups frequently confront 
compounded HIV vulnerability due to structural 
and behavioral factors.⁶ Pastoralist youth in 
Ethiopia—who engage in livestock herding across 
remote lowland regions—are one such group. 
Although pastoralist communities inhabit the 
majority of Ethiopia’s landmass, they remain 
underserved by the national health system.⁷ 
Evidence consistently shows that pastoralist 
populations experience structural exclusion due to 
geographic remoteness, livelihood-related mobility, 
limited formal education, and systemic neglect.⁸ 
These barriers contribute to persistently low access 
to HIV services and poor intervention coverage. For 
instance, mobility and weak health infrastructure 
have contributed to stagnating antiretroviral 
therapy (ART) coverage in the pastoralist areas.⁹,¹⁰ 
Additionally, studies report disproportionately low 
HIV testing rates and limited comprehensive HIV 
knowledge among pastoralist youth, indicating 
reduced engagement in HIV prevention and 
awareness efforts.⁷,⁸
Against this backdrop, effective HIV prevention 
tools like pre-exposure prophylaxis (PrEP) are 
needed. PrEP—antiretroviral medication taken by 
HIV-negative individuals—has emerged as a highly 
effective biomedical intervention for populations 
at elevated risk.¹¹ Reflecting its effectiveness, the 

World Health Organization (WHO) recommends 
offering PrEP to individuals at substantial risk 
of HIV acquisition.¹² This strategy is especially 
relevant for populations with limited autonomy 
over traditional prevention approaches.¹³,¹⁴ For 
pastoralist youth, PrEP offers a uniquely suitable 
option: an individually controlled prevention 
method that aligns with their mobility patterns and 
socio-cultural constraints. However, the success of 
PrEP relies on consistent adherence, which in turn 
depends on individuals’ willingness to initiate and 
maintain use.¹⁵ Studies across diverse high-risk 
populations report widely varying levels of PrEP 
willingness—from 22% to 90.4%—depending on 
context-specific barriers and facilitators.¹⁶–²⁵
Studies show that perceived HIV risk (an 
individual’s belief about their own risk) significantly 
influences PrEP willingness among youth but often 
diverges from objective HIV risk (actual HIV risk 
status measured based on epidemiological risk 
indicators placing someone at high likelihood of 
acquiring HIV). For instance, in Malawi, only 26% 
of adolescent girls and young women (AGYW) 
with high objective HIV risk perceived themselves 
at high risk, even though 68% expressed PrEP 
willingness/interest.²³ This mismatch between 
objective and perceived risk—well-documented in 
general youth populations¹⁸,²¹–²⁴—likely extends to 
pastoralist youth, who face elevated actual risks due 
to factors like mobility, limited healthcare access, 
and certain socio-cultural practices, yet frequently 
have low HIV knowledge and misconceptions.⁷,¹⁰ 
Among pastoralist communities, commonly held 
beliefs that HIV is an urban disease, coupled with 
poor comprehensive knowledge and entrenched 
misconceptions²⁵—such as fears of transmission 
through casual contact—might create a dangerous 
cognitive gap: individuals at high objective 
risk may still perceive low personal risk. This 
subjective underestimation, more than actual risk, 
likely diminishes their willingness to use PrEP. 
Therefore, assessing whether high-risk pastoralist 
youth perceive their HIV risk is vital; without that 
awareness, even accessible biomedical interventions 
may have limited impact.
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In influencing youth to perceive their HIV risk 
and engage in HIV prevention behaviors, social 
support—encompassing emotional, informational, 
tangible, and appraisal assistance from family, peers, 
and the community—plays a vital role.²⁶ Evidence 
demonstrates that social support is pivotal in 
strengthening individuals’ understanding of their 
own HIV risk and motivating protective action.²⁷ 
This function is especially crucial where formal 
healthcare access and information are limited, as 
supportive networks facilitate the timely exchange 
of accurate HIV-related information, enabling 
informed prevention decisions.²⁸ Given that social 
support is a malleable factor proven to strengthen 
networks and improve the uptake of other HIV 
interventions,²⁶,²⁹ we hypothesize it will act as a 
moderator on the pathway from objective HIV 
risk to PrEP willingness, primarily by enhancing 
accurate HIV risk perception. Understanding 
this moderating role holds significant importance 
for pastoralist youth, who face limited access 
to conventional prevention services,⁷,³⁰ and 
whose decisions are likely influenced by their 
collectivist social structures (e.g., clan networks, 
tribal hierarchies).³¹ Consequently, leveraging 
these existing social dynamics through culturally 
congruent strategies is essential for designing 
effective PrEP promotion in pastoral settings.
Taken together, the existing literature reveals three 

key gaps. First, pastoralist youth remain largely 
absent from HIV prevention research: little is 
known about their HIV risk status, perceptions, 
or intervention access, despite their clear 
vulnerabilities. Second, even for general youth 
populations, the misalignment of objective versus 
perceived HIV risk is a critical problem, which 
is particularly unaddressed among Ethiopian 
pastoralists. Finally, the hypothesized influence of 
social support on the pathway from objective HIV 
risk to perceived risk and then to PrEP willingness, 
though critically important, is poorly understood. 
To fill these gaps, we conducted this study among 
pastoralist youth in Southern Ethiopia. The overall 
aim was to understand the interplay of objective 
HIV risk, risk perception, and social support in 
shaping PrEP willingness. Specifically, this study 
aimed to (i) determine if HIV risk status, as derived 
from latent class analysis, predicts PrEP willingness; 
(ii) assess whether perceived HIV risk mediates the 
relationship between HIV risk status and PrEP 
willingness; and (iii) evaluate if social support 
moderates the mediation pathway.
Overall, Figure 1 depicts the hypothesized pathways. 
By clarifying these psychosocial mechanisms in 
this hard-to-reach population, our purpose is to 
inform culturally tailored strategies addressing both 
individual cognition and social context, thereby 
enhancing PrEP uptake among pastoralist youth.

Figure 1: The hypothesized relationships of the study variables and paths (Hayes' PROCESS model 15).
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Materials and Methods
Study Design and Period
This study was conducted using a community-based 
cross-sectional survey between April 1, 2024, and 
May 28, 2024. This timeframe was chosen because 
pastoralist communities in the study area tend to 
be less mobile during this period, making data 
collection more feasible.

Study Setting and Population
The research took place in the Hammer district, a 
pastoralist setting in Southern Ethiopia. Pastoralist 
communities here face unique challenges due 
to their seasonal movements with livestock. The 
district includes a mix of livelihoods—pastoral, semi-
pastoral, and agrarian—which made it a suitable 
location for capturing diversity within the broader 
pastoralist context. From a young age, youth in 
these areas are involved in herding cattle, sheep, 
and goats across extensive semi-arid lands, which 
frequently impacts their ability to access healthcare 
services.³²
Our study population comprised pastoralist 
youth residing in selected kebeles (the smallest 
administrative units) within the Hammer district. 
To be included, participants had to: (1) be 15 to 24 
years old; (2) identify as part of a Hammer pastoralist 
community; (3) have lived in a selected kebele for at 
least the past six months; and (4) provide informed 
consent (if 18 or older) or assent with parental 
consent (if under 18). We excluded individuals who 
were too ill to participate or were not considered 
members of the pastoralist community.

Sample Size Calculation
The overall target sample size of 641 participants 
was calculated using the Statulator sample size 
calculator.³³ This calculation took into account 
several key parameters to ensure the statistical 
validity and reliability of our findings. We aimed 
for a 95% confidence level. We set a margin of error 
of ±5%, balancing the desire for precision with the 
practical constraints of data collection. Given the 
absence of prior studies on similar topics in this 

specific setting, we assumed a 50% prevalence 
for our outcome variable, as this maximizes the 
required sample size for a given level of precision. 
A design effect of 1.5 was incorporated into the 
calculation to account for the potential clustering 
effect inherent in our multi-stage sampling design. 
Finally, we included a 10% adjustment for potential 
non-response, anticipating that some selected 
individuals might refuse to participate or be 
unavailable for the study.

Sampling Method and Procedure
To ensure a representative sample of pastoralist 
youth in the Hammer district, we employed a multi-
stage stratified sampling design. The Hammer 
district is comprised of 35 kebeles (administrative 
units). These kebeles were stratified into three 
distinct groups based on their primary livelihood 
type: nomadic, semi-nomadic, and agrarian. This 
stratification was a critical step, as it allowed us to 
create homogeneous subgroups within the larger 
population. We categorized 20 kebeles as nomadic, 
10 as semi-nomadic, and 5 as agrarian based on the 
information we got from the district municipality. 
Nomadic kebeles are characterized by the constant 
movement of people and their livestock in search 
of pasture and water resources. Semi-nomadic 
kebeles involve seasonal movement, with partial 
settlement during certain periods of the year, often 
dictated by agricultural cycles or access to resources. 
Agrarian kebeles, in contrast, primarily focus on 
crop cultivation, with limited reliance on livestock 
herding.³⁴ Within each of these livelihood strata, we 
employed a simple random sampling method, using 
a lottery technique, to select the specific kebeles to 
be included in our study.
Then, the overall sample size was proportionally 
allocated to each of the 13 selected kebeles based on 
their respective youth population sizes. To identify 
eligible youth within the selected kebeles, we utilized 
the existing family folders. These folders represent 
a comprehensive household registry maintained 
by the local health system and provide detailed 
demographic information about households in the 
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area. These family folders served as our sampling 
frame, providing a list of households within each 
selected kebele. From the list of eligible households 
(those containing youth aged 15–24), we employed 
simple random sampling to select households 
with eligible youth. In situations where multiple 
eligible youth resided within a single household, 
a lottery method was used to randomly select one 
participant, ensuring that each eligible individual 
had an equal chance of being included in the study.

Data Collection Methods and Procedures
Data were collected by thirteen trained enumerators 
and three supervisors, all fluent in the local Hamar 
language. Prior to fieldwork, they completed a two-
day training on the questionnaire, ethical conduct, 
cultural sensitivity, and handling sensitive topics 
neutrally. We gathered data using structured 
questionnaires administered through face-to-face 
interviews. The questionnaire was initially developed 
in English, translated into the local language, and 
then back-translated by an independent expert 
to check for consistency. The final interviews 
were conducted using the local language version. 
Interviews were scheduled at times and places 
convenient for the participants to foster comfort 
and open dialogue. To maximize participation, data 
collectors often visited early in the morning before 
youth left for herding and in the evening upon their 
return. Up to three follow-up visits were made for 
initially unavailable respondents.

Variables and Measurements
Independent Variable: HIV Risk
To identify the participant’s objective HIV risk 
status, we developed a composite measure using 
latent class analysis (LCA). LCA is a statistical 
technique that identifies hidden subgroups within 
a population based on their responses to risk 
indicators.³⁵ This approach captured the complex, 
interrelated nature of HIV risk beyond single HIV 
risk indicators. Using LCA, we identified three 
subgroups of HIV risk based on nine HIV risk 
indicators informed by literature and expert input. 
The risk indicators included marital status, school 

enrollment, mobility, HIV knowledge, healthcare 
access, livelihood type, gender norms (GEM Scale, 
α = 0.84), monthly income, and living arrangement. 
Based on these, participants were categorized into 
three HIV risk groups—high, precarious, and low.

Dependent Variable: Willingness to Use PrEP
We measured willingness to use PrEP by presenting 
a hypothetical scenario where PrEP was available. 
Participants were then asked: “If PrEP were available 
to you, how likely would you be willing to use it?” 
Response options were straightforward: “definitely 
willing to use” or “definitely not willing to use.”²⁴

Mediator Variable: Perceived HIV Risk
Perceived HIV risk was measured by asking 
participants to rate their lifetime chance of getting 
HIV: “high chance,” “small chance,” or “no 
chance.”²³

Moderator Variable: Social Support
We measured social support using the 
Multidimensional Scale of Perceived Social Support 
(MSPSS), a widely used and validated instrument 
in studies involving youth, sexual health, and HIV 
risk.³⁶–³⁸ The MSPSS includes 12 items rated on 
a 5-point Likert scale (1 = strongly disagree to 5 = 
strongly agree). It assesses perceived support from 
three sources: family (e.g., “My family is willing 
to help me make decisions”), friends (e.g., “I can 
talk about my problems with my friends”), and 
community/significant others (e.g., “There is a 
community group that makes me feel valued”). We 
calculated an overall mean score, with higher scores 
indicating higher perceived social support. The 
reliability (Cronbach’s alpha) for the MSPSS in our 
sample was excellent at 0.88.

Data Analysis
All statistical analyses were conducted using IBM 
SPSS version 28.0 (IBM, Armonk, New York, USA). 
We began with descriptive statistics (proportions 
for categorical data, means and standard deviations 
[SD] for continuous data) and bivariate correlations. 
Pearson’s correlation was used for relationships 
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between continuous variables, while Spearman’s 
rho was used when categorical variables were 
involved.
Subsequently, we performed mediation and 
moderated mediation analyses using the PROCESS 
macro (v4.2) for SPSS, a powerful tool developed 
by Andrew Hayes for testing complex models.³⁵ 
Specifically, we utilized PROCESS Model 4 to test 
the mediating role of perceived HIV risk and Model 
15 to test the moderated mediation hypothesis 
involving social support. The moderated mediation 
analysis examined whether social support influenced 
the path from perceived risk to PrEP willingness. 
To illustrate the moderation effect, we examined 
the relationship at three levels of social support: 
low (1 SD below the mean), average (mean), and 
high (1 SD above the mean). We also visualized 
the interaction effects to show how the influence 
of HIV risk and perceived risk on PrEP willingness 
changed across different levels of social support.
To ensure the robustness of our findings, especially 
for the indirect effects, we employed bootstrapping 
with 5,000 resamples. This technique provides more 
reliable confidence intervals (CIs) for mediation 
and moderated mediation effects. We considered 
effects statistically significant if their 95% bootstrap 
CIs did not include zero.

Results
Descriptive results
Our final analysis included 638 pastoralist youth 
who provided complete data, achieving a high 
response rate of 99.5% (638/641). The participants' 
average age was approximately 19 years (Mean = 
18.75, SD = 2.9), with a majority (61%) falling in 
the 15-19 age bracket. The gender distribution was 
fairly balanced, with 51.7% male and 48.3% female 
participants. Regarding perceived social support 
(from family, friends, and community), the average 
score was 3.25 (SD = 0.62). While 48.6% reported 
low social support, 47.2% high support, and the 
remaining 4.2% moderate support.
Strikingly, although latent class analysis classified 
nearly 40% of pastoralist youth as high HIV risk, 
only 3.1% perceived themselves to be at high 

chance of HIV acquisition—revealing a profound 
disconnect between objective HIV risk status and 
personal risk awareness. Interestingly, even with this 
low perceived HIV risk, a substantial proportion 
(40.4%) stated they would be definitely willing to 
use PrEP if it were available. (See Table 1)

Bivariate correlations of main variables
Our analysis of correlations revealed significant 
positive associations. Willingness to use PrEP was 
positively correlated with both HIV risk status 
(r = 0.18, p < .01) and perceived HIV risk (r = 
0.21, p < .01). Furthermore, HIV risk status was 
positively correlated with perceived HIV risk (r = 
0.20, p < .01), suggesting some alignment, albeit 
imperfect, between actual risk status and personal 
risk perception. Conversely, social support showed 
significant negative correlations with both perceived 
HIV risk (r = -0.10, p < .01) and HIV risk status 
(r = -0.11, p < .01). This indicates that youth with 
higher social support tended to have both lower 
risk status and lower perceived risk. Notably, there 
was no significant direct correlation between social 
support and willingness to use PrEP (r = 0.02, p = 
.63). (See Table 2)

Table 1 Frequency distribution of participant characteristics 

(n=638).

__________________________________________________
Variable Frequency (%) or Mean (SD)
__________________________________________________
Age in years (Mean (SD) 18.75 (2.91)
15-19  389 (61.0)
20-24  249 (39.0)

Gender  
Male   330 (51.7)
Female  308 (48.3)
Social support mean score (SD) 3.25 (0.62)
Low social support 310 (48.6)
Medium social support 27 (4.2)
High social support 301 (47.2)

HIV risk perception  
High chance 20(3.13)
Small chance 132(20.69)
No chance 486(76.18)

Willingness to use PrEP 
Definitely willing 258 (40.4)
Definitely not willing 380 (59.6)

HIV risk status 
High-risk 253 (39.7)
Precarious-risk 268 (42.0)
Low-risk 117 (18.3)
________________________________________________
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Table 2 Bivariate correlations

Table 3: Mediation Model Estimates (Hayes' PROCESS Model 4) (n = 638).

_____________________________________________________________________________________________________
  1 2 3 4
_____________________________________________________________________________________________________
1) Willingness to use PrEP  -   
2) HIV risk 0.18** -  
3) HIV risk perception 0.21** 0.20** - 
4) Social Support 0.02 -0.11** -0.10** -
_____________________________________________________________________________________________________
Note: *p < .05; **p < .01; aCorrelations between PrEP interest and risk subgroup membership with other variables were conducted using 
Spearman’s rho. Correlations between all other variables were conducted using Pearson’s r.

_____________________________________________________________________________________________________

HIV risk a (HIV risk→ b (HIV risk perception → c’ (HIV risk→  Mediated effect
  HIV risk perception)  PrEP willingness) PrEPwillingness) 

  Estimate Estimate Estimate Estimate (95% CI)
Precarious risk 0. 30 *** 0.85 *** 0.33 0.23 (0.13, 0.35)
High risk 0.26 *** 0.81 *** 0.92 *** 0.20 (0.10, 0.35)
_____________________________________________________________________________________________________
Note: CI, 95% confidence interval; result controlled for age and sex; *p < 0.05, **p < 0.01, ***p<0.001.

Mediation effect analysis
We tested a mediation model (Hayes' PROCESS 
model 4) where perceived HIV risk potentially 
explains the relationship between HIV risk status 
and willingness to use PrEP. The results (Table 
3) show that being in a higher HIV risk group 
significantly predicted higher perceived HIV risk. 
This was true for both the high-risk group ( = 0.26, 
p < 0.001) and the precarious-risk group (= 0.30, p 
< 0.001), compared to the low-risk group. In turn, 
higher perceived HIV risk significantly predicted 
greater willingness to use PrEP, again for both 
the high-risk group (β = 0.81, p < 0.001) and the 
precarious-risk group (β = 0.85, p < 0.001).
Examining the direct effect, we found that being 
in the high-risk group had a significant direct 
positive effect on willingness to use PrEP (direct 
effect = 0.92, p < 0.001), even after accounting for 

perceived risk. However, the direct effect of being in 
the precarious-risk group on PrEP willingness was 
not statistically significant (direct effect = 0.33, p = 
0.20).
Crucially, the indirect effect of HIV risk on 
PrEP willingness through perceived HIV risk was 
significant for both the high-risk group (indirect 
effect = 0.20, 95% CI: 0.10, 0.35) and the precarious-
risk group (indirect effect = 0.23, 95% CI: 0.13, 0.35). 
These results confirm that perceived HIV risk acts as 
a mediator. For high-risk individuals, their elevated 
risk influences PrEP willingness both directly and 
indirectly through increased risk perception. For 
those in the precarious-risk group, the link to PrEP 
willingness operates primarily indirectly – their 
HIV risk status increases their perceived risk, which 
then increases their willingness to use PrEP.
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Table 4: Moderated Mediation Model Estimates (Hayes' PROCESS Model 15) (n = 638)

_____________________________________________________________________________________________________
                          Willingness to use PrEP 
  Precarious risk group High-risk group
_____________________________________________________________________________________________________

Conditional direct effects  Effect Effect
Low social support 1.16**        1.63***       
Medium social support 0.47 1.12***       
High social support -0.22        0.61       
Conditional indirect effects  Effect (95% CI (Boot)) Effect (95% CI (Boot))
Low social support 0.14 (0.01, 0.28) 0.12 (0.01, 0.27)
Medium social support 0.27 (0.015, 0.42) 0.23 (0.11, 0.40)
High social support 0.40 (0.22, 0.65) 0.35 (0.16, 0.62)
Index of moderated mediation Index (95% CI (Boot)) Index (95% CI(Boot))
Social support 0.21 (0.03, 0.43) 0.18 (0.03, 0.40)
_____________________________________________________________________________________________________
Note: Medium social support is indicated by the mean, while low social support is one standard deviation below the mean, and high social 
support is the maximum value 1; CI, 95% confidence interval; Boot, Bootstrap sample size = 5,000; Results controlled for age and sex; *p < 
0.05, **p < 0.01, ***p<0.001.

Moderated mediation effect analysis
We then tested a moderated mediation model 
(Hayes' PROCESS model 15) to see if social 
support influenced the relationships found 
above, specifically the link between perceived risk 
and PrEP willingness (path b) and the direct link 
between objective risk and PrEP willingness (path 
c’). The analysis revealed a significant interaction 
effect: social support moderated the impact of 
perceived HIV risk on PrEP willingness (interaction 
= 0.70, p = 0.01). Social support also moderated the 
direct effect of being in the high-risk group on PrEP 
willingness (interaction = 1.12, p < 0.01).
The moderated mediation results (Table 4) further 
clarified this. Using the index of moderated 
mediation, we quantified the extent to which the 
size of the indirect effect (mediation) depends on 
the level of a moderator variable. The overall index 
of moderated mediation was significant for both 
the high-risk group (index = 0.21, 95% Boot CI: 
0.03 to 0.43) and the precarious-risk group (index = 

0.18, 95% Boot CI: 0.03 to 0.40). Since zero is not 
included in these confidence intervals, it confirms 
that social support significantly alters the strength 
of the indirect effect (mediation) of perceived HIV 
risk.
Looking at the conditional indirect effects provides 
more detail. For the high-risk group, the mediating 
effect of perceived risk was strongest among those 
with high social support (1 SD above mean; effect 
= 0.40, 95% Boot CI = 0.22, 0.65) and weaker, 
though still significant, among those with low social 
support (1 SD below mean; effect = 0.14, 95% Boot 
CI = 0.01, 0.28). A similar pattern emerged for 
the precarious-risk group: the positive influence of 
perceived risk on PrEP willingness was amplified 
at higher levels of social support. Figure 3 visually 
confirms these patterns, illustrating that as social 
support increases, the pathway from HIV risk status 
through perceived risk to PrEP willingness becomes 
stronger for both high-risk and precarious-risk 
youth.
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Discussion
This research assessed the factors influencing PrEP 
willingness among pastoralist youth in Southern 
Ethiopia, focusing on perceived HIV risk and 
social support. Our key findings indicate that a 
considerable portion (40.4%) of these young people 
expressed willingness to use PrEP. Those objectively 
classified as having higher HIV risk were indeed 
more inclined to consider PrEP, and this link was 
partly channeled through their personal perception 
of risk. Importantly, social support emerged 
as a crucial amplifier: higher levels of support 
strengthened the connection between perceived 
risk and the willingness to use PrEP. Youth with 
strong social networks were better able to translate 
their sense of risk into a readiness for prevention.
The finding that 40.4% of pastoralist youth are 
willing to use PrEP is significant, especially given 
the known difficulties in connecting marginalized 
groups like pastoralists with formal health services.⁷ 
This level of willingness surpasses reports from youth 
studies in Kisumu, Kenya (30%)⁴⁰ and among Black 
and Latino youth in the US (22%).²² However, it 
falls short of willingness levels seen in other African 
contexts, such as Uganda (86.4%)²⁴, South Africa 

(49%)⁴¹, and Nigeria (50.2%).²¹ These variations 
likely stem from differences in study populations 
and settings; many comparison studies occurred 
in urban areas. The unique challenges faced by 
Southern Ethiopian pastoralists, including limited 
healthcare access and information flow, must be 
considered. Despite these hurdles and the fact that 
very few (3.1%) participants perceived themselves 
as high risk, the expressed willingness suggests a 
latent demand for PrEP. With tailored information, 
culturally attuned messaging, and improved service 
access, PrEP uptake could potentially increase 
significantly among this population.
Our study revealed that being in the high HIV 
risk group directly boosted PrEP willingness, but 
this direct link wasn't seen for the precarious-risk 
group. This distinction underscores how different 
levels of objective risk translate into prevention 
interest. High-risk individuals seem more directly 
receptive, possibly because existing (though limited) 
interventions might already target them, raising 
awareness about risk and prevention options like 
PrEP, thus directly influencing willingness.²³ Those 
in the precarious-risk category, however, might 
not feel the same urgency or awareness. Reaching 
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them likely requires different strategies, focusing 
on enhancing their understanding of personal risk 
and PrEP's benefits. Personalized or community-
anchored approaches could prove particularly 
effective for this group.⁴²
We identified perceived HIV risk as a key mediator 
connecting objective risk status to PrEP willingness. 
This means that being at higher objective risk 
influences PrEP willingness partly because it 
increases an individual's feeling of being at risk. 
This aligns well with findings from other studies 
highlighting the critical role of risk perception 
in driving HIV prevention behaviors.²⁴,²⁵,⁴³–⁴⁵ 
Research by Hill et al. (2019) similarly found 
perceived risk partially mediated the link between 
objective risk and PrEP interest. The fact that 
this mediation occurred for both high-risk and 
precarious-risk youth suggests it's a fundamental 
psychological pathway. Interventions aimed at 
improving accurate risk perception could therefore 
be valuable in motivating PrEP consideration across 
different risk levels.²³,⁴⁵
A crucial finding was the moderating role of 
social support. The positive relationship between 
perceived risk and PrEP willingness was significantly 
stronger for youth reporting higher social support. 
Essentially, having supportive family, friends, or 
community members helped youth convert their 
awareness of risk into a concrete willingness to 
adopt PrEP. This resonates with the Stress-Buffering 
Hypothesis,⁴⁶ which suggests social connections 
can cushion the negative effects of stressors (like 
perceived health threats) on well-being and behavior. 
Social support might alleviate the anxiety linked to 
acknowledging HIV risk, empowering individuals 
to take proactive preventive steps.⁴⁷ Given the strong 
community bonds in pastoralist societies, leveraging 
these existing social networks seems a promising 
strategy. Interventions that engage community 
leaders, peers, and families to endorse and support 
PrEP use could effectively enhance willingness by 
bolstering accurate risk perception and providing 
encouragement.
While offering valuable insights, this study has 

limitations that require cautious interpretation. 
First, PrEP was not available in the study area during 
data collection, and awareness was low. Responses 
about willingness were therefore hypothetical and 
might underestimate actual uptake if PrEP were 
readily accessible. We believe this lack of real-
world experience likely made participants more 
conservative in their responses. Although we 
provided standardized PrEP explanations to mitigate 
misinterpretation, the lack of direct experience 
limits the generalizability of our findings to settings 
where PrEP is accessible. Second, self-reported 
PrEP willingness and risk perception could be 
subject to social desirability bias, where participants 
give answers they deem more acceptable. We 
stressed confidentiality and the absence of "right" or 
"wrong" answers to minimize this, but it cannot be 
entirely eliminated. Third, we measured perceived 
HIV risk with a single-item question, which, 
while straightforward, may insufficiently capture 
the multidimensional nature of risk perception. 
This may have influenced our mediation results, 
potentially underestimating or oversimplifying the 
psychological processes linking HIV risk status and 
PrEP willingness. Future research should employ 
multi-item, validated scales to more fully characterize 
perceived risk. Finally, the cross-sectional design 
allows us to identify associations but not establish 
causality. We can see relationships between risk, 
perception, support, and willingness, but we cannot 
definitively say which causes which.

Conclusions and Recommendations
Our findings demonstrate that HIV risk status 
significantly predicts PrEP willingness, and that this 
effect is partially mediated by perceived HIV risk—
youth who recognize their HIV risk show greater 
willingness to use PrEP. Moreover, strong social 
support further amplifies this pathway, enabling 
risk-aware youth to act on their willingness to use 
PrEP.
Based on these findings, we recommend a two-
pronged HIV prevention approach for pastoralist 
youth that addresses both individual risk perception 
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and social context. First, targeted education should 
provide clear, culturally relevant information on HIV 
transmission and PrEP, linking specific behaviors 
to risk to support accurate self-assessment. Second, 
programs should strengthen existing social support 
systems by engaging community figures—such as 
elders, peer educators, and family members—to 
foster environments that promote PrEP uptake. 
Future research should use longitudinal designs to 
track PrEP initiation and adherence.
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