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A B S T R A C T

Evidence suggests a rising incidence of dog bites in Sierra Leone despite ongoing efforts to prevent rabies. 
However, little is known about the factors influencing the decision to seek medical care following a dog bite. To 
address this gap, we developed a probabilistic model to examine factors associated with the likelihood of seeking 
traditional care in Sierra Leone. Among the 2558 respondents who completed the survey, 31 % (782/2558) 
indicated that they would seek traditional care after a dog bite. The posterior distributions of our model estimates 
indicated that the probability of seeking traditional care was higher among respondents with lower levels of 
education, those residing in rural areas, individuals lacking knowledge about rabies virus transmission and its 
hosts, and those who owned vaccinated dogs. Conversely, respondents living in locations with a livestock officer 
or veterinary establishment had lower odds of seeking traditional remedies compared with those uncertain about 
access. We observed a negative relationship between the percentage of health facilities and the probability of 
seeking traditional care, with higher percentages associated with a decreased likelihood of seeking traditional 
remedies. We also found regional variation in the probability of seeking traditional care. Respondents in the 
Eastern and Western Area were less likely to seek traditional remedies than those in the Northern and Southern 
Provinces. These findings highlight the need for targeted educational campaigns to raise awareness about rabies 
and the importance of timely medical care after exposure. Improving healthcare access in rural areas and 
fostering collaboration with traditional healers are also essential for reducing reliance on traditional care and 
strengthening rabies prevention and control efforts.

1. Introduction

Rabies remains a critical public health challenge, particularly in low- 
and middle-income countries (LMICs) where dog-mediated transmission 
accounts for nearly all human cases (Knobel et al., 2005; Hampson et al., 
2015). Globally, tens of thousands of human deaths occur annually, with 
the highest rabies burden concentrated in Africa and Asia (Knobel et al., 

2005; Hampson et al., 2015). Despite the near-universal fatality of the 
disease once clinical symptoms appear, rabies is entirely preventable 
through timely administration of post-exposure prophylaxis (PEP), 
which includes immediate wound washing, vaccination, and where 
indicated, rabies immune globulin (RIG) or monoclonal antibodies 
(World Health Organization, 2018). However, in many resource-limited 
settings, access to modern medical care is constrained by geographic and 
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financial barriers (Mshelbwala et al., 2024). Consequently, traditional 
medicine is frequently sought as an alternative which often involves 
spiritual rituals and/or application of herbal concoctions after dog bites 
(Audu et al., 2019; Mukasa et al., 2023). There are reports of human 
rabies deaths following the use of traditional remedies after a dog bite in 
Sierra Leone (Kumoji et al., 2018). The World Health Organization 
(WHO) defines traditional medicine as “the knowledge, skills, and 
practices based on the theories, beliefs, and experiences indigenous to 
different cultures used in the maintenance of health and in the preven
tion, diagnosis, improvement or treatment of physical and mental 
illness” (World Health Organization, 2019). A systematic review of the 
literature across multiple countries found no consistent traditional 
remedy, and no controlled trials demonstrating effectiveness against 
rabies (Beasley et al., 2022). This reliance on unproven remedies poses 
significant risks, particularly given the urgency of timely intervention 
following viral exposure. Understanding reasons why individuals choose 
traditional over allopathic care is essential for designing effective health 
education. The choice in seeking traditional or allopathic care is shaped 
by interplay of education, cultural beliefs, past experiences, and struc
tural constraints (Mshelbwala et al., 2025a). In Sierra Leone, rabies re
mains underreported and poorly controlled (Suluku et al., 2022a). Dog 
ownership is widespread, yet canine vaccination coverage is low, 
creating conditions for sustained viral transmission in the event of a dog 
bite (Mshelbwala et al., 2024, 2025b). Understanding the intended 
choice of seeking care after exposure is critical for rabies control efforts, 
especially around public education on the need to of seek allopathic care 
in the event of dog bite. While previous studies in the region have 
explored general awareness and vaccination uptake (Suluku et al., 
2022a; Hatch et al., 2004), they have largely overlooked the geographic 
and infrastructural dimensions of health-seeking behaviors. This study 
addresses that gap by examining both individual and contextual factors 
associated with the likelihood of seeking traditional medicine. We 
constructed random effect Bayesian regression model to examine the 
role of sociodemographic, socioeconomic, and infrastructural covariates 
on the probability of seeking traditional remedy across selected dog 
owning households in Sierra Leone. The insights generated from this 
analysis are intended to inform public health policy and guide targeted 
interventions to support rabies prevention and control efforts.

2. Materials and methods

2.1. Study area

Sierra Leone is a West African nation situated along the Atlantic 
Ocean, spanning approximately 72,000 km² between latitudes 6◦ 55’ 
and 10◦ 00’ N and longitudes 10◦ 16’ and 13◦ 18’ W. It borders the 
Republic of Guinea to the north and northeast, Liberia to the southeast, 
and the Atlantic Ocean to the south and southwest. The country is 
administratively divided into five provinces and 16 districts. There are 
149 Chiefdoms in Sierra Leone, which are subdivisions of the country, 
constituting hereditary tribal units of local governance (Reed and Rob
inson, 2013). As of July 2021, Sierra Leone had an estimated population 
of 8141,343 with an average annual growth rate of 2.0 % recorded 
between 1990 and 2010. Dog ownership is widespread in Sierra Leone 
and dogs are often exposed to zoonoses, including rabies (Suluku et al., 
2022a).

2.2. Sampling and data collection

We conducted a cross-sectional survey between July 2022 and 
December 2023 across the Eastern (1167 households), Southern (1180 
households), Northwestern (92 households), and Western Area (119 
households) provinces of Sierra Leone. (Supplementary File1). Rural 
and urban settlements were selected based on reported dog and cat bite 
cases. A multi-stage sampling method was used, beginning with the 
initial residences on both sides of selected streets and systematically 
selecting every tenth household for interviews with adult residents 
(Okoh, 1986). In areas where systematic sampling was impractical due 
to the absence of well-defined road networks, community members 
provided informal guidance to identify households with dogs 
(Mshelbwala et al., 2018). When the tenth household did not own dogs 
or declined to participate, we proceeded to the next household in 
sequence.

2.3. Sociodemographic, socioeconomic, and infrastructure variables

The methods of data collection were described in detail elsewhere 
(Mshelbwala et al., 2024). Briefly, we obtained information on the 
sociodemographic characteristics of dog owners, including age, gender, 

Fig. 1. Directed Acyclic Graph (DAG) informing regression models, illustrating postulated causal relationships between the outcome (care_seeking_dog_bite) 
and predictors.
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level of education (categorical), and occupation (categorical). Re
spondents were also asked about their access to veterinary care, spe
cifically whether a veterinary establishment existed in their location, 
with response options: "Yes," "No," or "I am not aware”. Dog vaccination 
status was assessed through a binary response and verified by requesting 
owners to produce a valid vaccination certificate. We also asked a series 
of questions that targeted respondents' knowledge about rabies. These 
included whether they were familiar with the term "rabies" (binary), the 
mode of rabies virus transmission (binary), and the types of hosts sus
ceptible to rabies virus (ordinal). Finally, respondents were asked about 
their preferred approach if a family member was bitten by a dog- 
choosing between traditional remedies or PEP. The survey can be 
assessed here.

We obtained additional information including: household co
ordinates (latitude and longitude), collected during the survey and 
geocoded into a spatial object using the World Geodetic System 
(WGS84) coordinate reference system (CRS); the road data network for 
Sierra Leone (obtained from DIVA-GIS)); the urban extent grid at 
0.00833 ◦ (30 arc seconds) resolution, indicating the proportion of rural 
and urban areas in Sierra Leone (obtained from the Global Rural-Urban 
Mapping Project (GRUMP v1)(CIESIN, 2011); and the percentage of live 
births (or stillbirths) in the two (or three/five) years preceding a 2019 
survey delivered at a health facility, as an indicator for the presence of a 
health facility (Health Facility) (obtained from the Demographic and 
Health Surveys (DHS) Program) (Burgert-Brucker et al., 2016). All sur
veyed households were geocoded and mapped onto raster datasets using 
the R programming language version 4.3.3 (Team, 2021). The raster 
package was used to extract the associated variables from the raster 
using the geographic coordinates of the households (Hijmans, 2018). 
Before statistical analysis, all continuous variables were standardized to 
unit variance to ensure comparability across regression coefficients. This 

standardization was performed using the scale function in R. All 
shapefiles were imported into R (Version 4.3.3) and mapped using R 
package sf (1.0.16) (Pebesma et al., 2021). All raster and shapefiles used 
for this analysis are available in Supplementary File 1.

2.4. Statistical analysis

2.4.1. Causal framework
We constructed a directed acyclic graph (DAG) to represent hy

pothesized relationships among factors associated with intended care- 
seeking choice in a hypothetical dog-bite scenario (care_
seeking_dog_bite) (Fig. 1).Previous research and expert opinions 
informed the DAG and was used as a conceptual tool to clarify assumed 
relationships among variables and to guide analysis, rather than to infer 
causality (Walwa et al.; Barbosa Costa et al., 2018; Mshelbwala et al., 
2023). We used the DAG to identify sufficient adjustment sets for each 
exposure-outcome relationship of interest, applying the do-calculus 
method with DAGitty software (Textor et al., 2011). Resident type 
(urban vs. rural) was specified as an upstream contextual variable 
associated with differences in education, occupation, 
infrastructure-related variables (ProximityRoad and Health
FacilityDensity), and access to services (VetAccess). Education was 

Table 1 
Distribution of treatment preferences (Traditional vs. Allopathic) by key de
mographic, socioeconomic, and awareness variables.

Characteristics Traditional, n ¼ 782 (%) Allopathic, 
n ¼ 1776 (%)

Gender
​ Male 462 (59) 1029 (58)
​ Female 320 (41) 733 (42)
Occupation
​ Students 103 (13.2) 294 (16.6)
​ Civil Servant 111 (14.2) 392 (22.1)
​ Private/NGOs 254 (32.5) 567 (31.9)
​ Artisan 314 (40.2) 523 (29.4)
Level of Education
​ None 315 (40.3) 511(28.8)
​ Primary 145 (18.5) 247 (13.9)
​ Secondary 213 (27.2) 614 (34.6)
​ Tertiary 109 (13.9) 404 (22.7)
Is there any livestock officer or veterinary establishment in your location?
​ Yes 119 (15.2) 385 (21.7)
​ No 472 (60.4) 1031 (58.1)
​ I don’t know 191 (24.4) 360 (20.3)
To your knowledge, have you or any members of your household been bitten by 

a dog in the last two years?
​ Yes 38 (4.9) 86 (4.8)
​ No 609 (77.9) 1461 (82.3)
​ I don’t know 135 (17.3) 229 (12.9)
Have you heard of Rabies before?
​ Yes 396 (50.6) 635 (35.8)
​ No 386 (49.4) 1141 (64.2)
Bites from an infected animal cannot spread Rabies to other animals.
​ True 177 (22.6) 303 (17.1)
​ False 605 (77.4) 1473 (82.9)
Can Rabies infect the following?
​ Only Humans 11 (1.4) 57 (3.2)
​ Only Animals 80 (10.2) 116 (6.5)
​ Humans and Animals 481 (61.5) 1444 (81.3)
​ I don’t know 210 (26.9) 159 (9.0)

NGO- non-governmental organization;

Table 2 
Posterior estimates from Bayesian logistic regression for predicting the likeli
hood of seeking traditional medicine.

Variable Posterior mean (95 % CrI) Odds ratio (95 % 
CrI)

Gender ​ ​ ​ ​
Male Reference Reference Reference Reference
Female -0.11 -0.30 0.07 0.9 (0.74–1.07)
Education ​ ​ ​ ​
None Reference Reference Reference Reference
Primary -0.17 -0.39 0.06 0.84 (0.68–1.06)
Secondary -0.61 -0.82 -0.41 0.54 (0.44–0.66)
Tertiary -0.90 -1.14 0.22 0.41 (0.32–0.52)
Occupation ​ ​ ​ ​
Civil Servant Reference Reference Reference ​
Students -0.35 -0.70 0.01 0.7 (0.5–1.01)
Private/NGOs -0.06 -0.37 0.26 0.94 (0.69–1.3)
Artisan -0.10 -0.41 0.22 0.9 (0.66–1.25)
Bites from an infected animal cannot spread Rabies to other animals.
False Reference Reference Reference Reference
True -0.41 -0.66 -0.16 ​
Have you heard of Rabies before?
Yes Reference Reference Reference ​
No -0.05 -0.27 0.17 0.95 (0.76–1.19)
Can Rabies infect the following?
Both humans and 

animals
Reference Reference Reference ​

Only humans and 
animals

0.24 -0.07 0.54 1.27 (0.93–1.72)

I Don't know 1.17 0.88 1.46 3.22 (2.41–4.31)
To your knowledge, have you or any members of your household been bitten by 

a dog in the last two years?
Yes Reference Reference Reference Reference
No -0.24 -0.67 0.19 0.79 (0.51–1.21)

Don't know 0.01 -0.49 0.50 1 (0.61–1.65)
Is your dog vaccinated against rabies
Yes Reference Reference Reference Reference
No 0.62 0.29 0.97 1.86 (1.34–2.64)
Is there any livestock officer or Veterinary establishment in your location?
I do not know Reference Reference Reference ​
No -0.44 -0.64 -0.23 0.64 (0.53–0.79)

Yes -0.34 -0.59 -0.09 0.71 (0.55–0.91)
Location ​ ​ ​ ​
Rural Reference Reference Reference Reference
Urban -0.73 -1.19 -0.25 0.48 (0.3–0.78)
Mean distance to 

road
-10.67 -19.42 -1.77 < 0.01 

(<0.01–0.17)
Health facility -1.14 -2.42 0.10 0.32 (0.09–1.11

CrI- credible interval; NGOs- non-governmental organization
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assumed to be associated with the outcome both directly and indirectly 
through rabies-related knowledge variables, including ‘heard about 
rabies’ (Heardabout_rabies) and knowledge of transmission host of 
rabies virus (KnowledgeTransmission). Rabies-related knowledge vari
ables (Heardabout_rabies, KnowledgeTransmission) were treated as 
proximal factors associated with respondents stated treatment choice. 
Previous exposure to dog bite (PrevDogBite) was included to capture 
prior experience with dog bites and was assumed to be associated with 
both knowledge acquisition and intended care-seeking. Dog vaccination 
(DogVaccinated) was treated as an indicator of preventive orientation 
and perceived rabies risk and was assumed to be associated with 
knowledge, veterinary access (VetAccess), and intended care choice. 
Access-related variables were assumed to reflect perceived feasibility of 
seeking allopathic care. Proximity to road (ProximityRoad) was 
assumed to be associated with physical accessibility, while density of 
health facilities (HealthFacilityDensity) reflects availability of health 
services. VetAccess was assumed to be associated with DogVaccinated 
and preventive practices. Gender was treated as a baseline characteristic 
associated with multiple upstream variables, including education, 
occupation, and rabies-related knowledge, but not influenced by other 
variables in the framework. Because all variables were measured at a 
single point in time, the temporal ordering implied by the DAG reflects 
theoretical assumptions rather than observed sequencing.

2.5. Model definition

We developed two Bayesian regression models using the brms 

package in R (version 4.3.3), which interfaces with Stan (version 
2.21.0), to perform full Bayesian inference (Bürkner, 2017; Team, 
2021). The models investigated factors influencing whether dog owners 
in Sierra Leone would seek traditional medicine or allopathic care (i.e., 
PEP) in the event of a dog bite a dog bite. The primary outcome was 
respondents’ intended care-seeking choice following a hypothetical 
dog-bite scenario, coded as “1” for traditional remedies and “0” for 
post-exposure prophylaxis (PEP). We coded the outcome as “1” if they 
would seek traditional remedies and “0” if they would seek PEP. The first 
model was constructed, assuming the observed vector of intended care 
seeking choice was drawn from a Bernoulli distribution with unknown 
parameters p (the unknown probability of seeking traditional care). We 
modelled p using a logit link function and a linear predictor to estimate 
the additive effects of covariates on the probability of care seeking 
choice including gender, education level, occupation, and response to 
questions about rabies, such as whether they were familiar with the term 
"rabies", the mode of rabies virus transmission, and the types of hosts 
susceptible to rabies virus, rural versus urban residence, access to vet
erinary care, mean distance to the nearest road, the percentage of health 
facilities, and elevation. Sierra Leone is home to more than 18 ethnic 
groups, reflecting substantial cultural diversity (Bash-Taqi and Craw
ford, 2021) and a previous study has shown that patterns of care seeking 
choice following a dog bite vary across regions (Mshelbwala et al., 
2025a). To account for unobserved contextual factors such as ethnicity, 
religion, and other sociocultural influences that may affect care-seeking 
decisions, we extended the first model by including a random intercept 
for province in the second model. This hierarchical structure captures 

Fig. 2. Modelled conditional effect of education level on the predicted probability of seeking traditional care after a dog bite(care_seeking_dog_bite), with all other 
covariates held constant at their average values. The results indicate a clear decrease in the predicted probability of seeking traditional care as education level rises, 
with the highest probability observed among individuals with no education.
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unmeasured province-level variation in baseline care-seeking choice in 
the event of a dog bite.

2.6. Prior specification

We specified informative priors for selected covariates based on local 
expert knowledge and existing literature, particularly for education 
level and availability of veterinary services, both modelled as categori
cal predictors. Individuals with no formal education served as the 
reference category (Barbosa Costa et al., 2018). Education effects were 
assigned normal priors reflecting progressively stronger negative asso
ciations with the probability of seeking traditional care; primary edu
cation (μ = − 0.5,σ = 0.2); secondary education (μ = − 1.0,σ = 0.2); 
and tertiary education (μ = − 1.5,σ = 0.2). These priors encoded the 
belief that higher educational attainment was associated with reduced 
reliance on traditional remedies in the event of a dog bite. Informative 
priors were also specified for the availability of veterinary services. 
Areas where veterinary services were reported as unavailable were 
assigned a normal prior with mean μ = − 0.3 and standard deviation σ 
= 0.2, indicating a slightly lower probability of seeking traditional 
medicine compared with respondents who were uncertain about service 
availability. In contrast, in areas where such facilities were available, we 
assigned a stronger negative prior (μ = − 0.7, σ = 0.2), reflecting the 
expectation that access to veterinary services substantially reduces the 
likelihood of seeking traditional care.

For all other fixed effects, we used weakly informative Normal (0, 2) 
priors, allowing the data to primarily drive posterior estimates while 

providing regularization against extreme values. We assigned a student-t 
(3, 0, 5) prior to the standard deviation of the province-level random 
intercepts to allow for moderate to strong regional variation in baseline 
care-seeking intentions while maintaining robustness to outliers: 

logit
(

pij

)
= log

(
pij

1 − pij

)

where log
(

pij
1− pij

)

= β0 + β1* Genderi + β2* Level of Education 

+ β3*Occupationi + β4*Rabies Hosti + β5*Awarenessi + β6* Residencei 
+ β7*Veterinary Carei + β8* Mean Distance to Roadi + β9*Percentage 
of health facilitiesi+ β10*Previous exposure to dog bite i

Where pij is the probability that an individual i in region j seeks 
traditional care, β0 the intercept of the model, β1, β1,…, β10 the fixed 
effects of each covariate.

2.7. Model fitting and convergence diagnostics

Model fitting was conducted using the Hamiltonian Monte Carlo 
method, a form of Markov chain Monte Carlo, with four independent 
chains of 10,000 iterations, each implemented via Stan. The first 500 
iterations of each chain were discarded as a warmup. The remaining 
9500 iterations were retained for posterior sampling. We visually 
examined diagnostic trace plots to assess the stability of the simulation 
results and ensure model convergence. We also obtained summaries of 
the posterior draws, including group-level effects.

Fig. 3. The modeled conditional effect of understanding which hosts rabies virus infects shows that, holding all other covariates at their mean values, those re
spondents affects had a higher predicted probability of seeking traditional care after a dog bite compared with those who knew that rabies affects both humans 
and animals.
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2.8. Posterior predictive checks and model selection

To evaluate the ability of the model to capture the pattern and 
variability in the observed data, we conducted posterior predictive 
checks. Finally, we compared the performance of our models using the 
leave-one-out cross-validation, which computes model weights via 
stacking (Vehtari et al., 2017). This method provided a weighted com
bination of models, giving more weight to models demonstrating better 
predictive accuracy for out-of-sample data. We compared models using 
log predictive density (ELPD), with the model exhibiting the lower ELPD 
or higher model weight deemed a better out-of-sample predictive per
formance. Posterior distributions were summarised using posterior 
means and 95 % CrI for all parameters. We classify regression co
efficients as ‘significant’ if their 95 % posterior credible intervals did not 
include 0. We generated conditional plots using conditional effects () in 
brms, estimating posterior probabilities of seeking traditional care as 
each focal covariate varies while holding all other predictors constant at 
their posterior means and averaging over posterior draws.

2.9. Ethics statement

Research permission and ethical clearance were obtained from the 
Directorate of Livestock and Veterinary Services within the Ministry of 
Agriculture & Food Security, Sierra Leone, and the University of Abuja 
Ethics Committee (UAECAU/2023/004). All procedures were conducted 
in accordance with the Helsinki Declaration (World Medical Associa
tion, 2001). All survey participants gave verbally informed consent, 
were informed of the study’s purpose, procedures, risks, and benefits, 

and were aware that their participation was voluntary. Participants were 
also made aware that they could withdraw from the study at any time 
without any consequence.

3. Results

Table 1 shows respondents' preferences for allopathic versus tradi
tional intervention in the event of a dog bite by demographic, socio
economic, and awareness factors. Most respondents who reported a 
preference for either traditional or allopathic care indicated that they 
did not have access to livestock officers or veterinary establishments in 
their locations, and neither they nor their household members had 
experienced a dog bite in the preceding two years. Similarly, a higher 
proportion of these participants believed that bites from an infected 
animal cannot transmit rabies virus to other animals but admitted that 
rabies virus can infect humans and animals. While most respondents 
(61.5 %) reported having heard of rabies, a larger proportion indicated 
limited awareness of biomedical management following dog bites.

3.1. Model selection

Regarding the relative fits of the models to our observed data, the 
model with the spatial random effect had a good mixing of chains for 
most of the parameters (Supplementary file1). Convergence diagnostics 
indicated high effective sample sizes (bulk ESS ≈ 8000–26,000) and R̂
values consistently near 1. Also, the result of the posterior predictive 
check revealed that the model with the spatial random effect adequately 
reflected the variability in the observed data, suggesting a good model 

Fig. 4. Modelled conditional effects plot shows that, holding other covariates at their mean values, dog owners with unvaccinated dogs have a higher predicted 
probability of seeking traditional care after a dog bite than those with vaccinated dogs.
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fit (Supplementary File 1). The spatial random effect model received a 
stacking weight of 0.98, indicating that it accounted for approximately 
98 % of the predictive weight. In contrast, the fixed effect model 
contributed only 1.5 % of the weight. Also, the model with the spatial 
random effect did not show a significant reduction in predictive accu
racy, as indicated by the expected log predictive density (elpd_diff = 0). 
In contrast, the fixed-effect model exhibited a significant loss in fit 

(elpd_diff = − 22.7), suggesting that including the spatial random effect 
significantly improved the model’s fit to the data. This suggests that the 
spatial random effect model demonstrated superior predictive accuracy, 
making it the better-fitting model. Therefore, we used the model with 
the spatial random effect for inference and subsequent analyses.

3.2. Factors associated with the probability of seeking traditional care in 
the event of a dog bite

Table 2 presents the posterior estimates for predictors of the proba
bility of seeking traditional remedies after a dog bite. The posterior 
distributions of the estimated effects (on the logit scale) indicate that 
respondents with secondary education had lower odds of reporting an 
intention to seek traditional remedies in a hypothetical dog-bite scenario 
compared with those with no formal education (odds ratio[OR] = 0.54; 
95 % CrI: 0.44–0.66), as did those with tertiary education (OR = 0.41; 
95 % CrI: 0.32–0.52). Respondents who did not correctly identify both 
humans and animals as susceptible to rabies virus infection had higher 
odds of reporting a preference for traditional remedies compared with 
those who correctly identified both humans and animals as susceptible 
(OR = 3.22; 95 % CrI: 2.41–4.31). Urban residence was associated with 
lower odds of reporting an intention to rely on traditional remedies 
compared with rural residence (OR = 0.48; 95 % CrI: 0.30–0.78). 
Similarly, respondents who reported that their dogs were unvaccinated 
against rabies had higher odds of seeking traditional remedies than 
those with vaccinated dogs (OR = 1.86; 95 % CrI: 1.34–2.64). Re
spondents living in locations without a livestock officer or veterinary 
establishment had lower odds of seeking traditional remedies compared 
with those who were uncertain about access (OR = 0.64; 95 % CrI: 
0.53–0.79), as did those who reported having access to such services (OR 
= 0.71; 95 % CrI: 0.55–0.91). Finally, a greater distance to the nearest 
road was associated with lower odds of reporting an intention to seek 
traditional remedies (OR < 0.01; 95 % CrI: < 0.01–0.17). Spatial 

Fig. 5. The modeled conditional effects plot shows the predicted probability of seeking traditional care (care_seeking_dog_bite) after a dog bite, in both rural and 
urban areas, with all other covariates held constant at their average values, revealing a higher predicted probability of seeking traditional care for dog owners in rural 
areas compared to urban areas.

Fig. 6. Geographical distribution of estimated random effects for the likelihood 
of using traditional medicine across provinces in Sierra Leone. Respondents in 
the Eastern Western Area were less likely to seek traditional treatment 
compared to those in Northern and Southern Provinces.
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distribution of estimated random effects for the likelihood of using 
traditional remedies suggested that respondents in the Eastern and 
Western Area were less likely to report a preference for traditional ap
proaches than those in the Northern and Southern Provinces (Fig. 3). 
The conditional plots of our model estimates, holding other variables 
constant, suggest that the predicted probability of seeking traditional 
care decreases with higher education, with the highest probability 
observed among individuals with no education (Fig. 2). Respondents 
who did not know which hosts rabies virus infects had a higher predicted 
probability of seeking traditional care compared with those aware that 
rabies affects both humans and animals (Fig. 3). Dog owners with un
vaccinated dogs were more likely to seek traditional care than those 
with vaccinated dogs (Fig. 4). The predicted probability of seeking 
traditional care was higher for dog owners in rural areas compared with 
those in urban areas (Fig. 5). We also found regional variation in the 
probability of seeking traditional care. Respondents in the Eastern and 
Western Area were less likely to seek traditional remedies than those in 
the Northern and Southern Provinces(Fig. 6). Finally, an increase in the 
percentage of available health facilities was associated with a decrease 
in the predicted probability of seeking traditional care, although the 
effect estimates were less precise, as indicated by the wide uncertainty 
intervals (Fig. 7).

4. Discussion

This study examined factors associated with stated care-seeking 
preferences among dog owners, 2558, in Sierra Leone in response to a 

hypothetical dog-bite scenario. Approximately 30 % of respondents 
indicated that they would seek traditional care after a dog bite. This 
proportion is higher than that reported in a recent study from Nigeria, 
where approximately 27 % of respondents reported they would seek 
traditional care (Mshelbwala et al., 2025a) Limited access to formal 
healthcare services, particularly in rural areas of Sierra Leone, may be 
associated with these stated preferences, as awareness of the importance 
of timely seeking appropriate allopathic care is often shaped by prior 
interaction with the health system. Limited access to conventional 
healthcare services remains a key driver of reliance on traditional and 
complementary medicine, particularly in underserved areas (World 
Health Organization, 2019). Our results show that respondents residing 
in urban areas and in locations with more health facilities were less 
likely to report an intention to rely on traditional care, consistent with 
greater exposure to biomedical services. These findings are consistent 
with studies from other LMICs. For example, one study found that in
dividuals in rural Nigeria were significantly more likely to use tradi
tional remedies after dog bites, particularly in areas lacking veterinary 
services (Mshelbwala et al., 2025a). Strengthening primary healthcare 
infrastructure and ensuring consistent availability of PEP, particularly in 
rural and underserved areas, is critical to reducing reliance on tradi
tional care.

Furthermore, our results indicated that respondents with lower 
levels of education and those who were unaware that rabies affect all 
warm-blooded animals were more likely to seek traditional remedies 
after a dog bite. This observation aligns with findings from studies in 
Uganda and Ethiopia (Bonaparte et al., 2021; Rago et al., 2024). 

Fig. 7. Modelled conditional effect of the percentage of available health facilities on the predicted probability of seeking traditional care for a dog bite, based on a 
BRMS model, with all other covariates held constant at their average values. The results indicate a negative relationship, where an increase in the percentage of 
available health facilities is associated with a decrease in the probability of seeking traditional care. The shaded area around the blue line represents uncertainty in 
the estimate. The wide shaded area suggests a higher degree of uncertainty, meaning the predicted effect of health facility availability is less precise.
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Respondents with lower education levels and those without a good 
understanding of the rabies virus transmission pathway might be un
aware of its fatal nature. As a result, they might be more inclined to 
express a preference for lower-cost or familiar alternatives, rather than 
prioritizing allopathic care in a hypothetical exposure scenario This is of 
great public health concern considering that rabies is invariably fatal 
once clinical symptoms appear. Delays in receiving PEP significantly 
increase the risk of death. These findings highlight the urgent need for 
targeted awareness campaigns and community education programs to 
improve knowledge about rabies virus transmission and the importance 
of timely medical intervention. Moreover, there is the need for inno
vative, inclusive communication strategies, such as engaging trusted 
local leaders, using local languages, and incorporating visual or 
culturally relevant tools to effectively reach and educate respondents 
with lower education and low knowledge about rabies (Prevention; 
CDC, 2024; Pardhan et al., 2025).

Our results suggest that the association between dog vaccination 
status and stated care preferences likely reflects prior engagement with 
veterinary or public health systems, including exposure to risk 
communication and service delivery, rather than a causal influence of 
vaccination itself on post-bite decision-making. This finding may reflect 
prior experience with contemporary veterinary or medical services 
among owners who vaccinate their dogs. Such experience may have 
reinforced their understanding of the importance of timely, evidence- 
based care and increased their confidence in formal health systems, 
thereby reducing reliance on traditional remedies following a bite 
incident (Alyafei and Easton-Carr, 2024).

Our study also found a counterintuitive association between greater 
distance to the nearest road and reported reliance on traditional care 
following a dog bite. In many LMICs, living in remote areas is often 
associated with increased use of traditional medicine due to limited 
access to formal healthcare. However, our findings suggest that this 
relationship may be more complex in the present context. Distance to 
the nearest road may not accurately reflect healthcare accessibility, as 
previous research indicated that traditional healers and informal pro
viders often operate in market-oriented, high-visibility locations influ
enced by population movement, economic activity, and privatized 
service delivery (Pfeiffer and Nichter, 2008; Onwujekwe et al., 2011). 
Importantly, this estimate was characterized by substantial uncertainty, 
as shown by a wide credible interval, indicating limited precision in the 
magnitude of the effect. Therefore, this finding should be interpreted 
with caution and highlights the need for further investigation into fac
tors shaping health-seeking behaviour.

Lastly, we observed variation at the province level in the probability 
of seeking care after a dog bite, consistent with a report from Nigeria 
(Mshelbwala et al., 2025a). Respondents in the Eastern and Western 
Area were less likely to use traditional approaches than those in the 
Northern and Southern Provinces. The Eastern Province is known for 
gold mining, while the capital, Freetown, is in the Western Area 
(Thomas, 2021). Given that both areas are relatively resource-rich, more 
health facilities may be available, which could explain the lower use of 
traditional remedies in these regions. Alternatively, the Northern re
gions are known for their strong cultural ties to traditional rituals, which 
may explain why respondents in those areas were more likely to seek 
traditional approaches to healthcare (Nicol et al., 2025). The presence of 
ethnic groups, such as the Limba, Kuranko, Susu, and Yalunka, who 
maintain practices like the Poro society (especially for men) and com
plex initiation ceremonies, reflects a deep cultural heritage (Nicol et al., 
2025).

While this study provides important insights for rabies control and 
program planning, several limitations should be acknowledged. First, 
the cross-sectional design limits the ability to establish causality. In 
addition, the sample was restricted to dog-owning households, which 
may minimize the generalizability of the findings to the wider popula
tion. Moreover, the primary outcome was respondents’ intended care- 
seeking choice following a hypothetical dog-bite scenario, rather than 

actual behavior, which may not fully reflect real-world responses. 
Another limitation is the combination of systematic sampling (every 
tenth household) and informal selection by community members in 
areas without road networks may introduce selection bias. Furthermore, 
the absence of qualitative data limits deeper insight into cultural prac
tices and personal experiences. Incorporating interviews with in
dividuals or families affected by dog bites could provide richer context 
by revealing underlying beliefs and motivations influencing care- 
seeking behaviours. Although this study adopted the WHO definition 
of traditional medicine, the available data did not contain enough detail 
to classify specific subtypes such as herbal remedies, spiritual or faith- 
based interventions, or manual practices. As a result, it was not 
possible to quantitatively examine how each subtype influenced care 
seeking behavior following dog bites. Future studies should collect 
subtype-specific information to allow a more detailed assessment of the 
role of traditional medicine in post–dog bite care seeking behaviour. 
Finally, self-reported data are subject to social desirability bias, which 
may have caused respondents to underreport reliance on traditional 
remedies or overstate their engagement with formal healthcare services. 
Importantly, all findings should be interpreted as reflecting intentions 
and stated preferences, which may differ from actual behaviour during 
real exposure events Despite these limitations, the findings offer valu
able evidence to guide rabies prevention and control programs in Sierra 
Leone

5. Conclusions

Our study revealed that 31 % of respondents in Sierra Leone indi
cated they would seek traditional care after a dog bite. The likelihood of 
relying on traditional remedies was higher among individuals with 
lower education levels, those living in rural areas, respondents lacking 
knowledge about rabies virus transmission and its hosts, and dog owners 
with vaccinated pets. Conversely, respondents with access to livestock 
officers or veterinary establishments, as well as those living near health 
facilities, were less likely to seek traditional care. Regional differences 
were observed, with respondents in the Eastern and Western Area less 
likely to rely on traditional remedies compared to those in the Northern 
and Southern Provinces. These findings highlight the influence of edu
cation, awareness, healthcare access, and geographic factors on health- 
seeking behaviour.

6. Recommendations

Based on our findings, the following targeted strategies are recom
mended to reduce reliance on traditional medicine and strengthen rabies 
control efforts in Sierra Leone: 

1. Develop and deliver culturally appropriate education campaigns in 
local languages to improve public understanding of rabies virus 
transmission, the risks of traditional treatment, and the importance 
of prompt medical care after dog bites. These campaigns should 
especially target populations with lower formal education and 
limited rabies knowledge.

2. Strengthen healthcare infrastructure and services in rural and un
derserved regions, particularly in the Northern and Southern Prov
inces, where reliance on traditional medicine is higher. This includes 
increasing the availability of modern PEP and trained healthcare 
personnel.

3. Foster collaboration with traditional healers by integrating them into 
rabies control strategies. Training programs should equip traditional 
healers with basic rabies knowledge and encourage timely referrals 
of bite victims to medical facilities.

4. Trust traditional healers as critical first points of contact in under
served communities. Excluding them from rabies control strategies 
may delay PEP and weaken surveillance. A system oriented One 
Health approach recognizes traditional healers as critical community 
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actors, emphasizing strategic engagement through training to iden
tify rabies risk, discourage harmful practices, and promptly refer 
victims to health facilities, consistent with WHO guidance on 
culturally appropriate community engagement.

5. Design province-specific interventions that reflect local cultural be
liefs, healthcare access, and infrastructure. For example, strategies in 
the Western and Eastern Provinces may focus more on sustaining 
awareness, while those in the Northern and Southern Provinces 
should prioritize access and education.

6. Increase public awareness of the link between dog vaccination and 
reduced rabies risk.

7. Encourage responsible dog ownership through community outreach 
and subsidized vaccination programs, particularly targeting house
holds with unvaccinated dogs.

8. Develop targeted messaging that considers gender and education 
level, as women and individuals with higher education were less 
likely to seek traditional treatment. These groups can also serve as 
community advocates for rabies prevention.

9. Involve communities through their community hierarchy/leadership 
to participate in the planning, organization of vaccination programs.
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