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Abstract

Rabies is a fatal zoonotic viral disease affecting all warm-blooded mammals, with
approximately 99% of human cases resulting from bites by infected dogs. This study
assessed the factors influencing dog vaccination against rabies in South Mugirango,
Kisii County, Kenya, where the disease remains endemic and a major public health
concern. A quantitative descriptive cross-sectional survey was conducted, utilizing
structured questionnaires administered to 422 household heads. Additionally, 22 key
informant interviews were carried out with officials from relevant government depart-
ments to gain deeper insights. This was a mixed method study involving both a cross
sectional survey and qualitative data collection. Data were analyzed using appropri-
ate statistical techniques to identify patterns and determine associations between
socio-demographic factors and vaccination practices. Socio-demographic factors
significantly associated with rabies awareness included marital status (p=0.049),
occupation (p=0.029 for housewives), and the gender of the household breadwinner
(p=0.017 for males). Despite high awareness levels, 4.1% (17/422) of respondents
had not vaccinated their dogs in the past year, and only 15.9% (67/422) reported
recent vaccinations. Older individuals were 12% more likely to vaccinate their dogs
per year of age (OR=1.12, p=0.002). Higher education (OR=1.45, p=0.010),
income (OR=1.20, p=0.008), rabies awareness (OR=2.30, p<0.001), and access to
veterinary services (OR=1.75, p<0.001) significantly improved adherence. Despite
high awareness, dog vaccination rates in South Mugirango remain low, highlighting
the need for targeted interventions. Expanding access to veterinary services, subsi-
dizing vaccines, and prioritizing outreach to younger individuals, less-educated and
female-headed households can improve vaccination adherence and reduce rabies
transmission.
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Introduction

Rabies is a significant global health concern, disproportionately affecting low and mid-
dle income countries, with Africa and Asia accounting for over 95% of human rabies
deaths [1-3]. The disease, predominantly transmitted through dog bites, is almost
always fatal once clinical symptoms appear, emphasizing the urgency of prevention
efforts, including dog vaccination and public education [4—6]. In Kenya, rabies is
endemic, with the Rabies virus (RABV) identified as the dominant lyssavirus genotype,
and the country reports an estimated annual mortality of over 2,000 human cases,
despite vaccination campaigns and its classification as a notifiable disease [1,7].The
rise in rabies cases globally, exacerbated by socio-economic, ecological, and
pandemic-related factors, highlights the critical need for a One Health approach to
coordinate vaccination, stray dog management, and public health interventions [3,8].

The high fatality rate of rabies is largely attributed to inadequate access to timely
medical interventions, particularly in impoverished regions, where healthcare sys-
tems may be under-resourced or difficult to access [9]. Many affected individuals
may fail to seek care due to illness or die before receiving treatment [5]. Further-
more, rabies cases are often under-reported, which is compounded by misdiagnosis
and a lack of confirmatory testing[10,11]. The economic burden associated with
post-exposure prophylaxis (PEP) further exacerbates the issues faced by low-
income families [2,7].

Despite the initiation of vaccination campaigns in Kenya, coverage remains inade-
quate to effectively curb the threat of rabies [7]. Low vaccination rates are attributed
to insufficient knowledge about dog immunization levels during mass campaigns and
logistical challenges, particularly in rural and underserved areas[12]. The stark con-
trast between high rabies incidence and sub optimal vaccination coverage under-
scores the urgent need for targeted public health interventions. Mass vaccination of
domestic dogs, which has proven effective in significantly reducing rabies cases and
alleviating the financial strain of post-exposure prophylaxis (PEP), must be priori-
tized and supported by sustainable, community-specific strategies [13].

The World Health Organization’s 2015 goal to eliminate dog-transmitted rabies by
2030 aligns with Kenya'’s strategic plan to eradicate human rabies by the same time-
line[1,7,14]. Achieving this objective necessitates targeted efforts to bridge knowledge
gaps and enhance community awareness. Many communities remain uninformed about
the risks and preventive measures related to rabies, exacerbating the public health crisis.

Rabies remains a concern, particularly in regions where socio-economic dispar-
ities and limited access to healthcare hinder effective prevention and control efforts
[15,16]. Vaccination adherence is often influenced by socio-demographic factors
such as age, education, occupation, and household income [17,18,19]. Economic
barriers further restrict access to essential interventions like post-exposure prophy-
laxis (PEP), as observed in Uganda and Burkina Faso [20,21]. Strengthening rabies
control requires a multifaceted approach that addresses socio-economic inequalities,
enhances public education, and ensures adequate resource allocation [22,23]. These
measures are essential for improving vaccination coverage and reducing rabies-
related morbidity and mortality [24,25].
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This study evaluates factors influencing vaccination of dogs against rabies among South Mugirango residents, aiming
to identify gaps and address key factors that hinder dog vaccination and timely post-exposure care, thereby supporting
efforts to reduce fatalities and achieve global rabies elimination by 2030.

Materials and Methods
Ethics statement:

Ethical approval for this study was obtained from the University of Eastern Africa, Baraton (Ref. No.:

UEAB/09/01/2019) and the National Commission for Science, Technology, and Innovation (NACOSTI) (Ref. No.:
NACOSTI/P/19/86707/29063). Informed consent was obtained from all participants prior to data collection, and confiden-
tiality was strictly maintained. Village elders facilitated household access, and participants were assured of anonymity to
protect their privacy and ensure voluntary participation.

Study site

This study was conducted in South Mugirango Sub County, located in Kisii County, Kenya (latitude —0.833333 and longi-

tude 34.65). The area is divided into six administrative wards: Tabaka, Boikanga, Borabu/Chitago, Moticho, Getenga, and
Bogetenga Kenya National Bureau of Statistics (KNBS), [26]; Kisii County Government, [27]. South Mugirango borders Migori
to the south, Trans Mara to the north, Bomachoge Borabu and Chache to the east, and Bonchari to the west. It has an esti-
mated population of 196,768 according to the 2015 census. The region experiences an average annual rainfall of 1608 mm
and temperatures ranging from 19.9°C to 20.3°C. The altitude of the study area is approximately 1598 meters above sea level.

Study design

The study employed a mixed-methods approach to examine dog-mediated rabies management strategies at the household
level. Conducted between January 2019 and January 2020, the study combined quantitative and qualitative methods. The
quantitative component utilized a descriptive cross-sectional survey with structured questionnaires, collecting data from 422
household heads in South Mugirango Sub-County. The qualitative component involved 22 key informant interviews (KIIs)
with experts from the Ministry of Health and the Ministry of Agriculture, Livestock Development, and Marketing. These key
informants, including public health and veterinary officers, were actively engaged in rabies control efforts in the region.

Inclusion criteria. For the quantitative survey, the study population comprised household heads who owned at least
one dog and consented to participate. The qualitative component focused on key informants selected for their expertise in
rabies prevention and control, particularly those directly involved in sub-county health and veterinary programs. Exclusion
criteria included household heads without dogs or those who declined participation, as well as personnel in administrative
or unrelated healthcare roles who were not directly engaged in rabies control.

Sample size

A sample size of 422 households was computed using Fisher’s equation fisher et, al [28] as shown below:

Z’pq
"=

Where; n=is the desired sample size (when the study target population is over 10,000)
Z - Is the standard normal deviate=1.96. (Corresponding to 95% Confidence Interval)
p - Proportion of the target population estimated to have the desired characteristics.

qg=1.0-p
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d = Degree of accuracy required usually set as 0.05
The proportion of HHs with dogs in South Mugirango Sub County is 29,300. In the absence of a reasonable estimate
Fisher et al., [28] recommends a p of 50% (0.50).

50
P=—o0r0.05
100

g=1-P=1-0.50=0.50

Hence, the desired sample size (n) was determined as follows.

_ Z’pq _ 1.96% x 0.50 x 0.50
o2 (0.05)*

n

. 0.9604
©0.0025

n = 384.16 which is approximately 384 HHs.
To account for non-responses and increase representation, 10% was added:

10 % of 384 = 38.4

Thus, the final sample size was:

384 + 38.4 = 422 households

For the qualitative component, 22 key informants were purposely sampled.

The selection of 22 key informants represents a complete census of public health officers and Ministry of Agriculture
and Livestock Development and Marketing officials directly involved in rabies prevention and control in South Mugirango.
This approach ensured that all relevant stakeholders with expertise in rabies management in the region were included,
providing comprehensive insights into the current state of rabies control efforts. By conducting a census rather than a
sample, the study aimed to capture all perspectives from those directly responsible for addressing rabies, ensuring that
the findings were based on the full range of expertise and experience available in the area.

Sampling procedure

Quantitative data were collected through structured questionnaires designed to gather information on socio-demographic
characteristics, rabies awareness, adherence to dog vaccination, and rabies control practices. The questionnaires were
pretested in Bobasi Sub-County using a sample of 40 households to ensure clarity, relevance, and cultural appropri-
ateness. Engaging experts from the Ministry of Health and public health officers in the study area, who provided critical
feedback on the tools to enhance reliability and precision, further ensured validity.

Qualitative data were obtained through a semi-structured interview guide, designed to explore themes related to
rabies prevention and control in greater depth. The interview questions were categorized into key areas: (1) community
perceptions of rabies and its risks, (2) cultural beliefs and practices influencing dog ownership and vaccination, (3) barri-
ers to accessing rabies vaccination services, (4) effectiveness of public health campaigns on rabies awareness, and (5)
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strategies for improving community participation in rabies control efforts. These themes were chosen to provide a compre-
hensive understanding of the social and contextual factors affecting rabies prevention.

The sampling process consisted of two stages. First, proportionate sampling was employed to allocate study subjects
across wards based on population distribution. Second, simple random sampling was used to select households randomly
within each ward, ensuring representational. For the qualitative component, key informants were purposely selected
based on their expertise and direct involvement in rabies control efforts, such as local veterinary officers, public health
officials, and community leaders. These individuals provided valuable insights into the challenges and opportunities in
implementing effective rabies control measures in the study area.

Data analysis and presentation. Quantitative data were analyzed using appropriate statistical techniques to provide a
robust interpretation of the findings. The data were first entered, cleaned, and analyzed using SPSS version 20 statistical
software. Descriptive statistics were employed to summarize socio-demographic characteristics, rabies awareness,
adherence to dog vaccination, and rabies control practices. Measures such as frequency distributions, means, and
standard deviations were calculated where appropriate, providing a clear understanding of the data. Logistic regression
analysis was conducted to identify associations between socio-demographic factors and rabies awareness, with statistical
significance set at p<0.05, indicating a confidence level of 95%. The regression models included both univariate and
multivariate analyses to control for potential confounders, ensuring the robustness and reliability of the findings. The
results were presented using tables and figures, which visually represented the data for easier interpretation.

The socio-demographic factors chosen for analysis were based on both prior research and the authors’ expertise in
the field of zoonotic diseases and vaccination. These factors—such as age, education, occupation, marital status, and
income—are commonly associated with health behaviors and were identified as potentially influencing rabies awareness
and vaccination adherence. These factors have been studied in previous research, offering a solid foundation for their
inclusion.In South Mugirango Sub-County, several Socio-demographic factors play a role in shaping the immunization
practices of Household Heads (HHs) concerning their dogs. These factors include gender, age, marital status, education
level, occupation, income level, household size, and the identity of the household breadwinner. Each of these demo-
graphic characteristics influences HHs’ decisions and ability to ensure their dogs are immunized against rabies. Under-
standing these factors is crucial for designing effective interventions aimed at improving vaccination rates and reducing
the incidence of rabies in the community.

The qualitative data were analyzed thematically using an inductive approach, following Braun and Clarke’s [29] frame-
work. Transcripts were reviewed for familiarity, coded manually and with software, and grouped into broader themes
through iterative refinement to capture key community insights on rabies control. This method, supported by Sutton and
Austin [30], ensured a rigorous, coherent analysis that complemented the quantitative findings for a comprehensive under-
standing of vaccination adherence and community practices.

The semi-structured interviews followed a flexible format, allowing for in-depth discussions while maintaining consis-
tency across respondents. Interviews were audio-recorded with participants’ consent and later transcribed verbatim for
analysis. Thematic analysis was conducted using Braun and Clarke’s six-phase framework: familiarization with data, gen-
erating initial codes, searching for themes, reviewing themes, defining and naming themes, and producing the final report.
Two researchers independently reviewed the transcripts and manually coded the data to identify recurring patterns. Codes
were then grouped into broader categories based on similarities in content and context. Discrepancies in coding were
resolved through discussion until consensus was reached.

Key terms

Adherence to rabies vaccination, according to the World Health Organization (WHO), refers to the consistent and correct
following of recommended vaccination protocols for both humans and animals to prevent the transmission of rabies. In
the context of animal vaccination, adherence involves ensuring that dogs, as the primary reservoir of rabies, receive the
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necessary vaccinations at recommended intervals to maintain immunity against the virus. WHO guidelines recommend
regular vaccination of dogs, particularly in rabies-endemic areas, to reduce the risk of rabies transmission to humans.

For human vaccination, adherence refers to following the prescribed vaccination schedule after exposure to rabies
(post-exposure prophylaxis) or for pre-exposure protection for those at high risk of exposure (e.g., veterinarians, animal
handlers). Adherence to vaccination protocols is crucial for the effective prevention and control of rabies globally.

Household heads in the study were defined as the primary decision-makers and managers of the household, typically
responsible for its economic and social affairs. These individuals were not necessarily identified through census data but
were selected based on their availability and willingness to participate in the survey. Household heads were approached
during the survey in South Mugirango, Kisii County, and were included if they met the inclusion criteria (owning at least
one dog and providing informed consent). The survey focused on those who could provide reliable information regarding
household dynamics and rabies-related practices.

Tertiary education in the context of this study refers to education beyond secondary school, including university
degrees, diplomas, and certificates from recognized higher education institutions. This was classified as a separate
category from primary and secondary education levels to assess its potential impact on awareness and health-related
practices.

Results and findings
Sociodemographic characteristic

The study examined various socio-demographic factors (Table 2 below) that may influence rabies awareness and vacci-
nation adherence among household heads (HHs) in South Mugirango Sub-County. Key socio-demographic characteris-
tics—such as gender, age, marital status, education level, occupation, income level, household size, and the identity of
the household breadwinner—were found to play a significant role in shaping HHs’ decisions regarding dog immunization
practices.

The majority of HHs were aged between 25 and 45 years, with a higher proportion of females 233/422(55.2%) com-
pared to males 189/422(44.8%). Most respondents were married 307/422(72.7%) and had attained at least a primary
education, while approximately a third had completed tertiary education. Employment data revealed that many HHs were
self-employed or formally employed, though a smaller percentage were housewives or farmers. In terms of income, the
largest group 122/422(28.9%) earned between Ksh 5,001 and 20,000 per month. Household size varied, with a quarter of
respondents reporting three children. All these findings are summarized in Table 1 below

Fathers were typically the primary breadwinners in most households, a factor that might influence financial priorities,
including decisions about dog vaccination. Understanding these socio-demographic factors is essential for designing tar-
geted interventions that address the barriers and opportunities related to rabies vaccination in the community.

Gender was not statistically significant (p=0.285) in influencing adherence, the higher non-adherence among females
(47.4%) compared to males (36.7%) could be tied to gendered roles within households. This aligns with the qualitative
observations that men, often the household breadwinners, exhibited greater rabies awareness due to their more active
involvement in decision-making and dog ownership responsibilities. However, despite potential awareness, female house-
hold members might face barriers to acting on this knowledge due to limited financial autonomy and decision-making
power.

The quantitative analysis identified age as significantly associated with adherence (p=0.039), with younger indi-
viduals under 25 showing the lowest adherence rates. This is attributed to their limited household responsibilities and
lack of awareness. The key informants suggested that age did not significantly influence rabies awareness, implying
that while younger individuals may be aware of rabies risks, this awareness does not necessarily translate into adher-
ence behaviour. This finding highlights a possible gap between knowledge and action, particularly among younger
respondents.
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Table 1. Sample size distribution per ward.

Ward Public health Officer/Ministry of Livestock officers Household heads
Tabaka 5 98

Bogetenga 3 87

Boikanga 3 71

Chitago Borabu 4 66

Moticho 4 58

Getenga 3 42

Totals 22 422

Source: Kisii County Government records (2024).

https://doi.org/10.1371/journal.pgph.0004194.t001

In terms of marital status, although the quantitative results did not show a significant association (p=0.789), trends indi-
cated that married individuals were more likely to adhere to dog immunization. This observation resonates with qualitative
insights that single household heads and housewives often demonstrate higher awareness, possibly due to their caregiv-
ing roles within the family. However, this awareness may not always lead to action, possibly due to economic constraints
and lower decision-making power compared to married individuals in dual-parent households.

Educational attainment emerged as a significant factor influencing adherence (p=0.049). Respondents with tertiary
education demonstrated better adherence, due to higher health literacy and awareness of rabies prevention. While the
qualitative interviews did not explicitly mention education, the broader implication is that higher education levels contrib-
ute to greater understanding and responsible ownership, reinforcing the importance of educational interventions in rabies
control.

Both the quantitative findings (x*=5.2, p=0.025) and qualitative insights emphasized the role of occupation. Quantita-
tive results highlighted that self-employed individuals showed higher adherence, likely due to greater financial autonomy.
This finding aligns with the interviews, which noted that occupation influenced awareness, particularly among housewives
and single household heads who often demonstrate higher awareness due to their household roles. However, economic
constraints may prevent them from acting on this awareness effectively.

Income was significantly associated with adherence (x>=12.5, p=0.005), with higher-income households more likely
to adhere to immunization. Although income was not directly addressed in the qualitative interviews, the observation that
men—often financial providers—show higher awareness indirectly supports the idea that financial capacity plays a crucial
role in adherence behaviour.

Contrasting findings emerged around household size. While the quantitative analysis showed a significant association
(x*=9.6, p=0.036), with adherence highest in households with two or five children, the qualitative interviews suggested
that household size did not significantly affect rabies awareness. This discrepancy could indicate that while awareness
is consistent across different household sizes, resource constraints in larger households might limit adherence despite
awareness.

The household breadwinner significantly influenced adherence (x*=5.4, p=0.029). Quantitative findings showed that
households where fathers were primary providers had higher adherence, consistent with qualitative insights that men,
often holding financial authority, demonstrated greater awareness. However, households led by mothers or supported by
adult children faced economic challenges that potentially limited adherence, even when awareness was present.

Social- demographic factors influencing vaccination of dogs

The logistic regression analysis in this study aimed to identify socio-demographic factors influencing adherence to dog
vaccination in South Mugirango and its findings are summarized in Table 2 below. The dependent variable in this analy-
sis was binary, indicating whether a household adhered to dog vaccination (coded as 1) or did not adhere (coded as 0).
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Logistic regression was employed because it is well-suited for predicting the probability of a binary outcome based on
one or more independent variables. Socio-demographic variables such as gender, age, marital status, education level,
occupation, monthly income, number of children, and household breadwinner status were examined to assess their
influence on vaccination adherence. The coefficients generated by the logistic regression model represent the log odds
of adherence associated with each factor. These coefficients are converted into odds ratios (ORs), where an OR greater
than 1 indicates an increased likelihood of adherence to dog vaccination, while an OR less than 1 suggests a decreased
likelihood.

The logistic regression analysis in Table 3 revealed several socio-demographic factors that significantly influence
adherence to dog vaccination in South Mugirango Sub-County. To validate and enrich these findings, key informant
interviews were conducted with local veterinary officers, community health workers, household heads, and govern-
ment officials. The qualitative data gathered provided valuable context, either reinforcing or explaining the statistical
outcomes.

Gender was not found to be a significant predictor of vaccination adherence, as indicated by a p-value of 0.292. This
finding was supported by qualitative insights from key informants who noted that, in most households, the responsibility
of dog care is shared between men and women. This shared responsibility suggests that gender does not meaningfully
influence decisions regarding dog vaccination.

Age, on the other hand, showed a significant negative association with adherence (p=0.016). This result aligns with
observations from veterinary officers and community health workers, who noted that younger respondents were generally
more receptive to modern veterinary practices. Conversely, older individuals were often influenced by traditional beliefs,
viewing vaccination as unnecessary or relying on indigenous practices for disease prevention. This highlights a genera-
tional gap in the acceptance of modern veterinary interventions.

Marital status did not emerge as a significant factor influencing adherence, with a p-value of 0.441. Key informant inter-
views supported this finding, suggesting that vaccination decisions are more closely tied to household responsibilities and
economic factors rather than marital status.

Educational level was identified as a strong positive predictor of adherence (p<0.001). The qualitative data reinforced
this result, as informants noted that individuals with higher education levels demonstrated a greater understanding of
rabies prevention and were more likely to follow veterinary advice. This finding underscores the importance of educational
interventions, with informants recommending targeted awareness campaigns aimed at less-educated populations to pro-
mote responsible dog ownership and vaccination.

Occupation also significantly influenced adherence to vaccination (p<0.001). Key informants who observed that individ-
uals in formal employment or self-employment were more likely to vaccinate their dogs supported this finding. Employed
individuals often had better financial resources and greater access to information. Additionally, those in formal jobs were
more likely to engage with animal health campaigns through their workplaces or community-based initiatives, further
encouraging adherence.

Monthly income emerged as another significant predictor of adherence (p<0.001). Interviews with key informants
substantiated this finding, as they highlighted that low-income households often prioritized immediate financial needs over
preventive health measures such as vaccination. Veterinary officers emphasized that affordability remains a major barrier,
particularly in rural areas where financial constraints are more pronounced.

The number of children in a household did not show a significant association with vaccination adherence (p=0.274).
However, some informants suggested that larger households might experience competing financial priorities, though this
observation was not consistent across all interviews.

Breadwinner status showed a significant negative association with adherence (p=0.016), a result echoed by qualitative
data. Informants explained that individuals who were the primary breadwinners often faced financial pressures, leading to
a lower likelihood of prioritizing dog vaccination over other essential household needs.
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Table 2. Association of socio demographic factors with level of adherence to immunization of dogs(Chi -Square tests).

Variable Adherence to immunization of dogs
No Yes Chi-square P value
F (%) F (%)
Gender Male 155(36.7%%) 34(8.1%) 16.5 0.285
Female 200(47.4) 33(7.8%)
Age <25Yrs 46(10.9%) 3(0.7%)
25-35Yrs 118(28%) 23(5.5%) 33.9 0.039
36-45Yrs 108(25.6%) 24(5.7%)
>46 Yrs 83(19.7%) 17(4.0%)
Marital status Single 45(10.7%) 6(1.4%) 7.5 0.789
Married 255(60.4%) 52(12.3%)
Widowed 47(11.1%) 7(1.7%)
Separated 7(1.7%) 2(0.5%)
Divorced 1(0.2%) 0(0%)
Education level Primary 129(30.6%) 23(5.5%) 7.7 0.049
Secondary 112(26.5%) 17(4.0%)
Tertiary 113(26.8%) 27(6.4%)
No formal education 1(0.2%) 0(0%)
Occupation Housewife 35(8.3%) 9(2.1%) 5.2 0.025
Self employed 157(37.2%) 24(5.7%)
Farmers 5(1.2%) 0(0%)
Monthly income 5000 and below 114(27%) 17(4.0%) 12.5 0.005
5001-10000 111(26.3%) 20(4.7%)
10001-20000 122(28.9%) 22(5.2%)
20001-30000 1(0.2%) 2(0.5%)
30001 and above 5(1.2%) 3(0.7%)
NR 2(0.5%) 3(0.7%)
Number of children None 27(6.4%) 3(0.7%) 9.6 0.036
1 31(7.3%) 6(1.4%)
2 65(15.4%) 20(4.7%)
3 101(23.9%) 15(3.6%)
4 77(18.2%) 9(2.1%)
5 34(8.1%) 10(2.4%)
>or6 19(4.5%) 4(0.9%)
NR 1(0.2%) 0(0%)
Household breadwinner Father 265(62.8%%) 56(13.3%) 5.4 0.029
Mother 73(17.3%) 11(2.6%)
Children over 18 years 17(4.0%) 0(0%)

Variable: Lists the socio-demographic factors analysed about adherence to immunization of dogs against rabies. Adherence to immunization of dogs:
Indicates whether respondents reported adherence (“Yes”) or non-adherence (“No”) to immunizing their dogs against rabies. No (F%): Number and
percentage of respondents who reported not adhering to dog immunization within each category of the socio-demographic factor. Yes (F%): Number and
percentage of respondents who reported adhering to dog immunization within each category of the socio-demographic factor. Chi-square: Chi-square
value calculated to determine the association between adherence to dog immunization and each socio-demographic factor value: Significance level
(p-value) associated with the chi-square test, indicating the statistical significance of the association between adherence to dog immunization and each

socio-demographic factor.

https://doi.org/10.1371/journal.pgph.0004194.t002
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Table 3. Logistic regression analysis showing Socio-demographic factors influencing adherence to vaccination of dogs.

Variables in the equation
B S.E. Wald Df Sig. Exp(B)
Step 12 Respondent’s Gender .306 290 1.109 1 292 1.357

Age of the Respondent -.394 .163 5.820 1 .016 .674
Marital status 194 252 .593 1 441 1.214
Educational Level .859 195 19.467 1 .000 2.360
Occupation 1.674 .259 41.782 1 .000 5.331
Monthly Income .833 178 21.926 1 .000 2.300
Number of Children 104 .095 1.198 1 274 1.110
Breadwinner in the House -.671 277 5.854 1 .016 51
Constant =7.741 1.048 54.525 1 .000 .000

aVariable(s) entered on step 1: Respondent’s Gender, Age of the Respondent, Marital status, Educational Level, Occupation, Monthly Income, Number of
Children, Breadwinner In the House.

https://doi.org/10.1371/journal.pgph.0004194.t003

Knowledge on Dog Mediated Rabies Management Strategies at household level

The study assessed household-level knowledge on dog-mediated rabies management strategies in South Mugirango
Sub-County and the findings are presented in Table 4 below. A high level of awareness about rabies was evident,
with400/422(94.8%) of respondents indicating familiarity with the disease. Most participants 350/422(82.9%) recognized
bites from infected animals as the primary mode of rabies transmission, while some also identified scratches65/422 (15.4%)
and contact with infected saliva 7/422(1.7%) as potential transmission routes. However, gaps remained in fully understand-
ing transmission mechanisms, as indicated by the small percentage of respondents unaware of these other modes.

Regarding the recognition of symptoms, 269/422(63.8%) of respondents were aware that rabies could manifest through
symptoms like barking behavior similar to a dog. Fewer respondents identified hydrophobia 15/422(3.6%) as a symptom,
and a small percentage 21/422(5%) could not identify any symptoms. Other symptoms mentioned included biting behavior
59/422(14%) and flu-like symptoms such as fever, muscle weakness, and tickling sensations 57/422(13.5%).

In terms of treatment-seeking behavior, the majority 360/422(85.78%) reported taking bite victims to health facilities.
However, a notable portion 44/422(12.09%) sought care from traditional healers, and a few 5/422(1.2%) resorted to
self-medication with painkillers.

The thematic analysis of 22 key informant interviews revealed four major themes. First, there was a strong general
awareness of rabies transmission, with 16/22(72.7%) of respondents recognizing dog bites as the primary mode of trans-
mission, while some also acknowledged scratches and saliva exposure.

Second, challenges in dog vaccination were prominent, with 14/22 (63.6%) citing barriers such as negligence, limited
awareness of vaccination benefits, high costs, and logistical difficulties in accessing vaccination centers.

The third theme focused on treatment-seeking behavior, where formal healthcare services were preferred after poten-
tial rabies exposure, yet cultural beliefs and healthcare accessibility issues led some to rely on traditional healers.

Lastly, socio-demographic factors significantly influenced vaccination adherence, as 11/22(50%) of respondents noted
the impact of education, economic status, and proximity to veterinary services on vaccination practices.

Discussion

The study demonstrates a commendable level of rabies awareness among household heads, with 96.3% reporting famil-
iarity with the disease. This high awareness is promising, as it indicates that residents are generally knowledgeable about
rabies, which is crucial for effective disease management and intervention. Such awareness can facilitate early recog-
nition of symptoms and prompt medical action, which are essential for reducing morbidity and mortality associated with
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Table 4. Showing knowledge of rabies within households and vaccination status of dogs in households.

Variable Responses
Frequency Percentage
Awareness of HH Yes 400/422 94.90%
If HH heard of rabies No 22/422 5.21%
Modes of rabies spread Bite 350/422 82.23%
Scratch 58/422 14.37%
Saliva 7/422 1.70%
Others 7/422 1.70%
Causative agent of rabies Dogs 335/422 79.38%
Cats & Dogs 86/422 15.40%
Others 1/422 0.24%
Vaccinated dogs in the last 12months | Yes 355/422 84.10%
No 67/422 15.90%
Frequency of vaccination Once a year 52/422 12.30%
Twice a year 12/422 2.80%
Don’t remember when they last vaccinated 298/422 70.60%
N/R 60/422 14.22%

https://doi.org/10.1371/journal.pgph.0004194.t004

rabies. This finding aligns with studies conducted in various regions. For instance, research in Mbale District, Uganda,
highlighted low overall knowledge and limited good practices regarding rabies among health professionals, indicating

a need for regular refresher training to improve practices and attitudes towards rabies management [22]. Similarly, in
Wuhan, China, only 56.85% of respondents knew that rabies is an infectious disease, with significant gaps in vaccination
practices and post-exposure prophylaxis [23]. In contrast, a study in Bharatpur, Nepal, reported a relatively higher level of
rabies knowledge among the local population, with 81.50% understanding that rabies is zoonotic and 73.10% identifying
susceptible animals, although only 42.06% demonstrated satisfactory knowledge overall [31]. These studies highlight the
importance of targeted educational interventions to improve community knowledge and practices related to rabies preven-
tion. Additionally, findings from a study in rural eastern Kenya underscored the need to improve the availability of rabies
post-exposure prophylaxis (PEP) and enhance healthcare workers’ knowledge of rabies management. In this study, only
12% of healthcare facilities had rabies PEP vaccines in stock, and none had rabies immunoglobulins available. The low
level of awareness regarding proper bite wound categorization and the sub-optimal use of PEP in bite cases revealed
significant gaps in both the healthcare system’s preparedness and healthcare workers’ knowledge [32]This aligns with
the need for continuous education and better resource allocation to support rabies elimination efforts in regions with high
rabies risks.

The study identifies several socio-demographic factors that significantly influence adherence to dog vaccination. Age
emerged as a significant factor influencing vaccination adherence, with younger individuals (under 25 years) demon-
strating lower rates of vaccination compared to older age groups. This trend suggests that age-related factors, such as
differences in health literacy and prioritization of preventive health measures, play a critical role in vaccination practices.
Younger individuals may have less awareness of the importance of rabies vaccination or may not prioritize it as highly as
older adults, who often have greater health awareness and experience with health-related risks. Older individuals might
be more inclined to ensure vaccination due to a heightened awareness of health risks and the importance of preventive
measures for both their dogs and themselves. Similar observations have been documented in other studies. For instance,
Doherty et al. [33]found that older individuals were generally more proactive about health interventions, including vaccina-
tion, compared to their younger counterparts. This discrepancy may be attributed to greater exposure to health education
and personal experiences with disease prevention among older adults. Additionally, older dog owners were more likely to
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vaccinate their dogs compared to younger owners [17]. This trend suggests that age-related factors, such as increased
health awareness and prioritization of preventive measures among older individuals, play a crucial role in vaccination
adherence. Younger individuals might exhibit lower vaccination rates due to less engagement in preventive health prac-
tices or differing health priorities. Therefore, addressing age-related differences in health literacy and priorities is crucial
for improving vaccination rates.

Education level significantly impacts vaccination adherence among dog owners. Respondents with higher educational
attainment, particularly those with tertiary education, demonstrated higher adherence rates to rabies vaccination. This
correlation reflects a better understanding of health-related information and increased awareness of rabies prevention
measures among those with higher education levels. Educated individuals are more likely to follow vaccination schedules,
partly due to better access to information and resources [34]. This finding is consistent with observations from various
regions where higher education levels are associated with improved health practices and greater adherence to preventive
measures [18,35]. A study by Beyene et al. [17] found that, contrary to expectations, dog owners with higher educational
levels showed less intention to vaccinate compared to those with lower educational levels. This counterintuitive result may
reflect varying attitudes towards vaccination or other underlying factors such as perceived vaccine costs or accessibility
issues.

Occupation significantly influences vaccination adherence, with individuals in self-employment and formal employment
showing higher vaccination rates compared to those in less stable occupations. This trend can be attributed to the greater
economic stability and access to resources associated with formal employment, which facilitates better access to health-
care services, including vaccinations. This finding is supported by research indicating that economic stability enhances
health-related behaviours, including vaccination uptake [36]. Similarly, studies from Nigeria [19] Ethiopia [17], and Tanza-
nia [18] highlight that stable employment and higher socio-economic status are correlated with better vaccination prac-
tices, emphasizing the role of economic factors in influencing health decisions.

Household income plays a crucial role in dog vaccination adherence, with higher income levels facilitating better
adherence due to increased affordability of vaccination services and related expenses. Studies reveal that individuals with
higher incomes are more likely to maintain vaccination schedules, whereas lower-income households face financial bar-
riers that hinder adherence. For instance, in Uganda, Wallace et al. [20] found that economic factors such as poverty sig-
nificantly impact dog ownership and vaccination coverage, indicating that financial constraints can limit access to essential
health services. Similarly, in Burkina Faso, Savadogo et al. [21] observed that socio-economic factors, including income
and education level, influenced vaccination rates, with wealthier and more educated dog owners being more likely to vac-
cinate their dogs. This aligns with findings from Tanzania, where higher household income was associated with increased
likelihood of dog ownership and, indirectly, better vaccination coverage [37] These studies collectively highlight the critical
role of financial stability in health interventions, reflecting a broader trend where economic barriers impede adherence to
health recommendations [15].

In the study by Iddi et al. [18], marital status and the number of children in a household did not show significant asso-
ciations with vaccination adherence. The chi-square test demonstrated no substantial link between marital status and
vaccination practices, suggesting that marital status alone is not a strong predictor of adherence. Similarly, the presence
of children did not significantly influence vaccination rates, indicating that other socio-economic factors, such as education
level and occupation, play a more critical role in determining vaccination behavior. These findings highlight the importance
of focusing on broader socio-economic determinants, such as education and income, which were shown to significantly
impact vaccination practices, rather than demographic factors like marital status and household size [18].

The study highlights that while a significant majority of household heads (79.3%) sought medical attention promptly following
dog bites, which is critical for effective rabies prevention through post-exposure prophylaxis (PEP), a concerning 13.6% received
only first aid, underscoring a need for enhanced education on comprehensive medical care. Surendran et al. [16] observed that
although most individuals took initial steps such as wound washing and visiting health facilities, gaps remain in completing the
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full PEP regimen. This issue is compounded by findings from Changalucha et al. [24], who identified cost and access barriers as
major reasons why 25% of rabies exposure victims did not seek care and 15% did not complete PEP despite initiating it. Ahmad
et al. [25] suggested that more cost-effective PEP regimens, such as intradermal vaccinations, could alleviate some of these
financial constraints but are not universally available. Shantavasinkul and Wilde [38] further emphasized that while economic and
logistical improvements in PEP administration are crucial, continuous public education on the importance of complete and timely
medical treatment is essential for effective rabies control. These findings collectively point to the urgent need for comprehensive
health education and improved access to affordable PEP to bridge gaps in rabies prevention efforts. Limitations

This study had two limitations. First, self-reported data from household heads were subject to recall and social
desirability biases, which affected the accuracy of reported vaccination history and awareness levels. Second, logistical
challenges in accessing remote households led to the under-representation of certain groups, potentially limiting the gen-
eralizability of the findings.

Conclusion

This study highlights a significant gap between rabies awareness and actual vaccination practices among dog owners in
South Mugirango. While high awareness levels exist, adherence to dog vaccination remains low, influenced by socio-
demographic factors such as age, education, income, and access to veterinary services. Economic constraints and logisti-
cal barriers further hinder vaccination efforts, emphasizing the need for targeted interventions. Strengthening public health
strategies through mobile vaccination clinics, subsidized vaccines, and educational campaigns can enhance adherence.
Addressing these challenges will be crucial in improving vaccination coverage and advancing rabies control efforts in
alignment with global elimination goals.

Author contributions

Conceptualization: Fanice Kerubo Obara, Eric Omori Omwenga, Japheth Nzioki Mativo.

Data curation: Fanice Kerubo Obara, Lameck Ondieki Agasa.

Formal analysis: Fanice Kerubo Obara, Lameck Ondieki Agasa.

Investigation: Fanice Kerubo Obara, Eric Omori Omwenga, Japheth Nzioki Mativo.

Methodology: Fanice Kerubo Obara, Eric Omori Omwenga, Japheth Nzioki Mativo, Lameck Ondieki Agasa.
Supervision: Fanice Kerubo Obara, Eric Omori Omwenga, Japheth Nzioki Mativo.

Validation: Fanice Kerubo Obara, Lameck Ondieki Agasa.

Visualization: Fanice Kerubo Obara.

Writing — original draft: Fanice Kerubo Obara, Eric Omori Omwenga, Japheth Nzioki Mativo, Lameck Ondieki Agasa.

Writing — review & editing: Fanice Kerubo Obara, Eric Omori Omwenga.

References

1. Ministry of Health, Ministry of Agriculture, Livestock and Fisheries. Strategic Plan for the Elimination of Human Rabies in Kenya. Zoonotic Disease
Unit; 2014.

2. Hampson K, Coudeville L, Lembo T, Sambo M, Kieffer A, Attlan M, et al. Assessment of knowledge, attitude, and practice of dog owners to
rabies disease in Kahama town council, Shinyanga region, Tanzania. PLoS Negl Trop Dis. 2023;17(9):e0011580. https://doi.org/10.1371/journal.
pntd.0011580

3. Pattnaik P, Mahal A, Mishra S, Alkhouri A, Mohapatra RK, Kandi V. Alarming rise in global rabies cases calls for urgent attention: current vaccination
status and suggested key countermeasures. Cureus. 2023;15(12):e50424. https://doi.org/10.7759/cureus.50424 PMID: 38222131

4. Yousaf MZ, Qasim M, Zia S, Khan R, Ashfag UA. Rabies molecular virology, diagnosis, prevention and treatment. Virol J. 2012;9(1):50. https://doi.
org/10.1186/1743-422X-9-50

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004194 May 9, 2025 13/15



https://doi.org/10.1371/journal.pntd.0011580
https://doi.org/10.1371/journal.pntd.0011580
https://doi.org/10.7759/cureus.50424
http://www.ncbi.nlm.nih.gov/pubmed/38222131
https://doi.org/10.1186/1743-422X-9-50
https://doi.org/10.1186/1743-422X-9-50

! Global Public
PLON' Health

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.
30.

31.

Kessels JA, Recuenco S, Navarro-Vela AM, Deray R, Vigilato M, Ertl H, et al. Pre-exposure rabies prophylaxis: a systematic review. Bull World
Health Organ. 2017;95:210-9. https://doi.org/10.2471/BLT.16.173039

Ling JMY, Halim AFNA, Ahmad D, Ramly N, Hassan MR, Syed Abdul Rahim SS, et al. Rabies in Southeast Asia: a systematic review of its inci-
dence, risk factors and mortality. BMJ Open. 2023;13(5):e066587. https://doi.org/10.1136/bmjopen-2022-066587 PMID: 37164462

World Health Organization. Human rabies: 2016 updates and call for data. Wkly Epidemiol Rec. 2017; 7:77-88.

Akinsulie OC, Adebowale OO, Adesola RO, Banwo OG, Idris I, Ogunleye SC, et al. Holistic application of the one health approach in the preven-
tion and control of rabies: plausible steps towards achieving the 2030 vision in Africa. One Health Outlook. 2024;6:22. https://doi.org/10.1186/
s42522-024-00108-6

Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al. High-quality health systems in the Sustainable Development Goals
era: time for a revolution. Lancet Glob Health. 2018;6(11):e1196—e1252. https://doi.org/10.1016/S2214-109X(18)30386-3 PMID: 30196093

Ashwini MA, Pattanaik A, Mani RS. Recent updates on laboratory diagnosis of rabies. Indian J Med Res. 2024;159(1):48-61. https://doi.
org/10.4103/ijmr.ijmr_131_23 PMID: 38376376

Mani RS, Madhusudana SN. Laboratory diagnosis of human rabies: recent advances. Sci. World J. 2013;2013:569712. https://doi.
org/10.1155/2013/569712 PMID: 24348170

Mwima CO. An analytical cross-sectional study on rabies prevention practices among dog owners in Mumias sub-County, Kakamega County
Kenya. PAMJ One Health. 2024;15:14. https://doi.org/10.11604/pamj-oh.2024.15.14.42836

Kaare M, Lembo T, Hampson K, Ernest E, Estes A, Mentzel C, et al. Rabies control in rural Africa: evaluating strategies for effective domestic dog
vaccination. Vaccine. 2009;27(1):152—160. https://doi.org/10.1016/j.vaccine.2008.09.054 PMID: 18848595

World Health Organization. Rabies: Epidemiology and Burden of Disease. WHO; 2021.
World Health Organization. WHO Expert Consultation on Rabies. Second report. World Health Organ Tech Rep Ser. 2013;982:1-139.

Surendran J, Hs R, Kumari N, Prasanth RM, Fotedar N. A prospective study on health seeking behaviour and post exposure prophylaxis received
by animal bite victims at the anti-rabies clinic in a tertiary care centre of urban Bangalore. F1000Res. 2024;13:175. https://doi.org/10.12688/
f1000research.145673.1 PMID: 39015143

Beyene TJ, Mindaye B, Leta S, Cernicchiaro N. Understanding factors influencing dog owners’ intention to vaccinate against rabies evaluated
using health belief model constructs. Front Vet Sci. 2018;5:159. https://doi.org/10.3389/fvets.2018.00159 PMID: 30050912

Iddi S, Mlenga F, Hamasaki K, Mwita S, Konje E. Assessment of knowledge, attitude, and practice of dog owners to rabies disease in Kahama
town council, Shinyanga region, Tanzania. PLoS Negl Trop Dis. 2023;17(9):e0011580. https://doi.org/10.1371/journal.pntd.0011580 PMID:
37672544

Mshelbwala PP, Weese JS, Sanni-Adeniyi OA, Chakma S, Okeme SS, Mamun AA, et al. Rabies epidemiology, prevention and control in Nigeria:
Scoping progress towards elimination. PLoS Negl Trop Dis. 2021;15(8):e0009617. https://doi.org/10.1371/journal.pntd.0009617 PMID: 34398902
Wallace RM, Mehal J, Nakazawa Y. The impact of poverty on dog ownership and access to canine rabies vaccination: results from a knowledge,
attitudes and practices survey, Uganda 2013. Infect Dis Poverty. 2017:6:97. https://doi.org/10.1186/s40249-017-0306-2 PMID: 28569185
Savadogo M, Tialla D, Ouattara B, Dahourou LD, Ossebi W, llboudo SG, et al. Factors associated with owned-dogs’ vaccination against rabies: A
household survey in Bobo Dioulasso, Burkina Faso. Vet Med Sci. 2021;7(4):1096—1106. https://doi.org/10.1002/vms3.468 PMID: 33694291
Monje F, Erume J, Mwiine FN, Kazoora H, Okech SG. Knowledge, attitude and practices about rabies management among human and animal
health professionals in Mbale District, Uganda. One Health Outlook. 2020;2:24. https://doi.org/10.1186/s42522-020-00031-6 PMID: 33829139

Li D, Liu Q, Chen F, Jiang Q, Wang T, Yin X, et al. Knowledge, attitudes and practices regarding rabies and its prevention and control among bite
victims by suspected rabid animals in China. One Health. 2021;13:100264. https://doi.org/10.1016/j.onehlt.2021.100264 PMID: 34036144
Changalucha J, Steenson R, Grieve E, Cleaveland S, Lembo T, Lushasi K, et al. The need to improve access to rabies post-exposure vaccines:
Lessons from Tanzania. Vaccine. 2019;37 Suppl 1:A45-53. https://doi.org/10.1016/j.vaccine.2018.08.086 PMID: 30309746

Ahmad N, Nawi AM, Jamhari MN, Nurumal SR, Mansor J, Zamzuri MIA IA, et al. Post-Exposure Prophylactic Vaccination against Rabies: A Sys-
tematic Review. Iran J Public Health. 2022;51(5):967-977. https://doi.org/10.18502/ijph.v51i5.9412 PMID: 36407746

Kenya National Bureau of Statistics. The 2009 Kenya Population and Housing Census: Population Distribution by Age, Sex and Administrative
Units. Vol. IC. Nairobi: KNBS; 2010.

ResearchGate. Map showing administrative divisions of Kisii County: Research area. 2018. Available from: https://www.researchgate.net/figure/
Map-Showing-Administrative-Divisions-of-Kisii-county-Research-Area_fig1_384188649

Fisher RA. Statistical Methods for Research Workers. 14th ed. Oxford: Oxford University Press; 1998.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77—101. https://doi.org/10.1191/1478088706qp0630a

Sutton J, Austin Z. Qualitative research: Data collection, analysis, and management. Can J Hosp Pharm. 2015;68(3):226-31. https://doi.
org/10.4212/cjhp.v68i3.1456 PMID: 26157184

Subedi S, Adhikari K, Regmi D, Sharma HK, Bolakhe N, Kandel M, et al. Assessment of community knowledge and practices towards rabies pre-
vention: A cross-sectional survey in Bharatpur, Chitwan, Nepal. Zoonotic Dis. 2023;3(3):203—14. https://doi.org/10.3390/zoonoticdis3030017

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004194  May 9, 2025 14 /15



https://doi.org/10.2471/BLT.16.173039
https://doi.org/10.1136/bmjopen-2022-066587
http://www.ncbi.nlm.nih.gov/pubmed/37164462
https://doi.org/10.1186/s42522-024-00108-6
https://doi.org/10.1186/s42522-024-00108-6
https://doi.org/10.1016/S2214-109X(18)30386-3
http://www.ncbi.nlm.nih.gov/pubmed/30196093
https://doi.org/10.4103/ijmr.ijmr_131_23
https://doi.org/10.4103/ijmr.ijmr_131_23
http://www.ncbi.nlm.nih.gov/pubmed/38376376
https://doi.org/10.1155/2013/569712
https://doi.org/10.1155/2013/569712
http://www.ncbi.nlm.nih.gov/pubmed/24348170
https://doi.org/10.11604/pamj-oh.2024.15.14.42836
https://doi.org/10.1016/j.vaccine.2008.09.054
http://www.ncbi.nlm.nih.gov/pubmed/18848595
https://doi.org/10.12688/f1000research.145673.1
https://doi.org/10.12688/f1000research.145673.1
http://www.ncbi.nlm.nih.gov/pubmed/39015143
https://doi.org/10.3389/fvets.2018.00159
http://www.ncbi.nlm.nih.gov/pubmed/30050912
https://doi.org/10.1371/journal.pntd.0011580
http://www.ncbi.nlm.nih.gov/pubmed/37672544
https://doi.org/10.1371/journal.pntd.0009617
http://www.ncbi.nlm.nih.gov/pubmed/34398902
https://doi.org/10.1186/s40249-017-0306-2
http://www.ncbi.nlm.nih.gov/pubmed/28569185
https://doi.org/10.1002/vms3.468
http://www.ncbi.nlm.nih.gov/pubmed/33694291
https://doi.org/10.1186/s42522-020-00031-6
http://www.ncbi.nlm.nih.gov/pubmed/33829139
https://doi.org/10.1016/j.onehlt.2021.100264
http://www.ncbi.nlm.nih.gov/pubmed/34036144
https://doi.org/10.1016/j.vaccine.2018.08.086
http://www.ncbi.nlm.nih.gov/pubmed/30309746
https://doi.org/10.18502/ijph.v51i5.9412
http://www.ncbi.nlm.nih.gov/pubmed/36407746
https://www.researchgate.net/figure/Map-Showing-Administrative-Divisions-of-Kisii-county-Research-Area_fig1_384188649
https://www.researchgate.net/figure/Map-Showing-Administrative-Divisions-of-Kisii-county-Research-Area_fig1_384188649
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.4212/cjhp.v68i3.1456
https://doi.org/10.4212/cjhp.v68i3.1456
http://www.ncbi.nlm.nih.gov/pubmed/26157184
https://doi.org/10.3390/zoonoticdis3030017

! Global Public
PLO?%' Health

32.

33.

34.

35.

36.

37.

38.

Chuchu VM, Kitala PM, Bichanga P, Ksee D, Muturi M, Mwatondo A, et al. Rabies elimination in rural Kenya: Need for improved availability of
human vaccines, awareness and knowledge on rabies and its management among healthcare workers. Front Public Health. 2022;10:769898.
https://doi.org/10.3389/fpubh.2022.769898 PMID: 35356016

Smith J, McElhinney L, Parsons G, Brink N, Doherty T, Agranoff D, et al. Case report: rapid ante-mortem diagnosis of a human case of rabies
imported into the UK from the Philippines. J Med Virol. 2003;69(1):150-5. https://doi.org/10.1002/jmv.10253 PMID: 12436491

Premashthira S, Suwanpakdee S, Thanapongtharm W, Sagarasaeranee O, Thichumpa W, Sararat C, et al. The impact of socioeconomic factors
on knowledge, attitudes, and practices of dog owners on dog rabies control in Thailand. Front Vet Sci. 2021;8:699352. https://doi.org/10.3389/
fvets.2021.699352 PMID: 34490393

Awuni B, Tarkang E, Manu E, Amu H, Ayanore MA, Aku FY, et al. Dog Owners’ Knowledge about Rabies and Other Factors That Influence Canine
Anti-Rabies Vaccination in the Upper East Region of Ghana. Trop Med Infect Dis. 2019;4(3):115. https://doi.org/10.3390/tropicalmed4030115
Kabeta T, Deresa B, Tigre W, Ward MP, Mor SM. Knowledge, attitudes and practices of animal bite victims attending an anti-rabies health center.
PLoS Negl Trop Dis. 2015;9(6):e0003867. https://doi.org/10.1371/journal.pntd.0003867 PMID: 26114573

Knobel DL, Laurenson MK, Kazwala RR, Boden LA, Cleaveland S. A cross-sectional study of factors associated with dog ownership in Tanzania.
BMC Vet Res. 2008;4:5. https://doi.org/10.1186/1746-6148-4-5 PMID: 18230137

Shantavasinkul P, Wilde H. Postexposure prophylaxis for rabies in resource-limited/poor countries. Adv Virus Res. 2011;79:291-307. https://doi.
org/10.1016/B978-0-12-387040-7.00013-5 PMID: 21601051

PLOS Global Public Health | https://doi.org/10.137 1/journal.pgph.0004194 May 9, 2025 15715



https://doi.org/10.3389/fpubh.2022.769898
http://www.ncbi.nlm.nih.gov/pubmed/35356016
https://doi.org/10.1002/jmv.10253
http://www.ncbi.nlm.nih.gov/pubmed/12436491
https://doi.org/10.3389/fvets.2021.699352
https://doi.org/10.3389/fvets.2021.699352
http://www.ncbi.nlm.nih.gov/pubmed/34490393
https://doi.org/10.3390/tropicalmed4030115
https://doi.org/10.1371/journal.pntd.0003867
http://www.ncbi.nlm.nih.gov/pubmed/26114573
https://doi.org/10.1186/1746-6148-4-5
http://www.ncbi.nlm.nih.gov/pubmed/18230137
https://doi.org/10.1016/B978-0-12-387040-7.00013-5
https://doi.org/10.1016/B978-0-12-387040-7.00013-5
http://www.ncbi.nlm.nih.gov/pubmed/21601051
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

