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ABSTRACT ARTICLE INFO

Rabies is an acute and fatal viral zoonotic disease transmitted to humans Article history:

primarily through the bites of infected animals. Globally, approximately Received: Septembery, 2025
60,000 human deaths occur annually, and the mortality rate in humans Revised: November 20, 2025
approaches 100% once clinical symptoms appear. In Afghanistan, rabies- Accepted: February 24, 2026
related morbidity and mortality remain significant. A cross-sectional study Published: March 31, 2026

was conducted from 2020 to 2024 to assess rabies prevalence in Kandahar

City and surrounding areas. During this period, 524 human dog-bite cases

suspected of rabies exposure were recorded in Kandahar Province, with

16.7% from urban areas and 83.3% from rural communities. Males

accounted for over 71% of cases, and 75.1% were individuals aged 5 or

older, while 24.2% were children under 5. All exposures were from dog Keywords:
bites; no cases involved other animals. Key risk factors identified included
limited knowledge (20% unaware of rabies), difficulty accessing
vaccination services, presence of unvaccinated dogs and cats, and limited
healthcare availability in rural areas. Rural communities and young
children were at the highest risk. These findings underscore the urgent
need for enhanced public education, expanded animal vaccination
programs, and improved healthcare access, particularly in underserved
regions. Targeted interventions to address knowledge gaps, promote
preventive practices, and improve healthcare availability are critical to
reducing rabies incidence in Kandahar Province.
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INTRODUCTION

Rabies is one of the oldest and deadliest zoonotic diseases, transmitted primarily through the
bites of an infected animal (Bilal, 2021). The disease is caused by Lyssavirus type 1, a member
of the Rhabdoviridae family, characterized as a bullet-shaped RNA virus (Adedeji et al., 2010).
Human infection most often occurs following contact with rabid dogs, which account for
nearly 99% of global transmission (World Health Organization [WHO], 2023; Gongal &
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Wright, 2011). In addition to bites, the virus can enter the body when saliva from an infected
animal comes into contact with broken skin or mucous membranes, such as the eyes or
mouth (WHO, 2023). Once clinical signs appear, rabies is almost fatal (Takayama, 2008). The
incubation period of rabies typically ranges from 1 to 3 months. However, it can range from
as short as 1 week to over 1 year, depending on factors such as viral load, the bite site, and its
proximity to the central nervous system (Chen et al., 2025). Early nonspecific symptoms,
including fever, headache, malaise, itching or tingling at the wound site, are followed by
progressive neurological manifestations, including encephalitis, paralysis, hydrophobia,
photophobia, aerophobia, hallucinations, and muscle spasms, ultimately leading to death
(Rupprecht & Dietzschold, 2017; Gautam et al., 2024).

Rabies is present on all continents except Antarctica, with more than 95% of human
deaths reported from Asia and Africa (WHO, 2023). Each year, the disease claims an
estimated 60,000 lives worldwide, the majority in South Asia, where countries such as India,
Pakistan, Afghanistan, Nepal, and Bangladesh bear the highest burden (Acharya et al., 2021).
India alone accounts for nearly 20,000 deaths annually, largely due to its large stray dog
population (Gill et al., 2012). Children under 15 years are particularly vulnerable, representing
nearly half of global fatalities (WHO, 2022).

The susceptibility of animals to rabies varies by species. Dogs and cats serve as the
primary reservoirs of the virus in many settings, acting as the main source of human
infections. At the same time, wild animals such as foxes, raccoons, skunks, coyotes, and bats
function as important vectors, contributing to the transmission of rabies in other regions
(Rocha et al., 2017). By contrast, rabies is rarely documented in rodents, ferrets, and small
pigs, and animals such as birds, reptiles, amphibians, fish, and insects are not susceptible at
all (Oertli, 2019; Hareza et al., 2023).

Despite its fatality, rabies is entirely preventable through timely vaccination in both
humans and animals (Abela, 2015). In high-income countries, mass dog vaccination
campaigns, population control of free-roaming dogs, and strict movement restrictions have
dramatically reduced the disease burden (Dahourou et al., 2021). Veterinarians, animal
handlers, and laboratory staff are considered high-risk occupations; therefore, pre-exposure
prophylaxis, including vaccination, is strongly recommended (Mamoudou et al., 2020). In
cases of exposure, thorough wound washing for at least 15 minutes with running water and
antiseptics or soap, combined with prompt administration of rabies vaccine, remains the
most effective post-exposure intervention (Verdoes et al., 2021).

Nonetheless, rabies continues to pose a major public health challenge in many low-
resource settings. In Ethiopia, for example, 261 cases were recorded at the Gondar Health
Center between 2011 and 2013, with the majority reported among rural residents and
children under 15 (Yibrah & Damtie, 2015). In Pakistan, an estimated 2,000-5,000 rabies
deaths occur each year (Mughal et al., 2018), while the WHO recorded nearly 97,000 dog-bite
cases in 2010 alone (WHO, 2018). In Afghanistan, official records indicate 33,089 reported
dog bites between 2022 and 2023, with 18 confirmed human deaths (Sangary et al., 2023).
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However, the prevalence and risk factors of rabies in Kandahar Province are poorly
understood. This study aims to fill this gap by assessing reported cases, community
awareness, vaccination coverage, and dog-related practices.

e To identify the occurrence of rabies cases and examine the associated risk factors in
Kandahar Province.

e To assess the level of knowledge and awareness about rabies among the general
population and livestock owners.

e Toevaluate the epidemiological status of rabies in Kandahar Province.

e Toanalyze the distribution of rabies cases according to different age groups.

METHODS AND MATERIALS

A retrospective cross-sectional study was conducted to investigate the prevalence,
geographic distribution, and community awareness of rabies in Kandahar Province. The
study utilized two sources of data:

e Quantitative data from health facility records (2020—2024).
e Primary data collected through structured household questionnaires.

Study area

Data were collected from nine public health facilities located in Kandahar City and the
districts of Dand, Daman, Arghandab, Shah Wali Kot, Khakrez, Zherai, Spin Boldak, and
Arghastan. These facilities, under the supervision of the Kandahar Provincial Public Health
Directorate, provide rabies-related services, including post-exposure prophylaxis (PEP), to
residents of both urban and rural areas. Kandahar Province has an estimated population of
approximately 1.38 million people, of whom about 612,000 reside in Kandahar City
(Afghanistan Statistical Yearbook, 2025). Free-roaming and owned dogs are commonly
observed in both urban and rural settings, and livestock rearing—particularly sheep, goats,
and cattle—is widespread, suggesting these factors may influence rabies transmission
dynamics (Naeemi et al., 2025).

Study Period
This study was carried out in Kandahar Province, Afghanistan, from April 2020 to December
2024.

Study Population

The study population included Individuals of all ages and both sexes who reported dog bites
and sought treatment at public health facilities.

Household residents from selected districts were interviewed to assess knowledge, attitudes,
and practices related to rabies, as well as potential risk factors for exposure.
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Sampling Procedure

A multistage random sampling method was used for the household survey: Districts were
randomly selected. Households within each district were randomly selected.

One eligible respondent per household was interviewed. Health centers from Kandahar City
and nine surrounding districts—Arghandab, Daman, Dand, Panjwayi, Maiwand, Zherai,
Khakrez, Spin Boldak, and Arghaistan—were included in the survey. For the clinical record
review, all documented dog-bite cases reported from 2020 to 2024 were analyzed.

Sample Size

The sample size for the questionnaire survey was determined using Cochran’s formula

(Cochran, 1977):
2 p (1-
E2

n = required sample size

Z =Z-score (1.96 for 95% confidence)

p = estimated prevalence (0.5 used due to lack of exact data)

E = margin of error (0.05).
Atotal of 400 participants were included in the study, with 40 respondents selected from each
of the nine surrounding districts and the city center.

Data Collection

Data were collected using a structured questionnaire designed to capture demographic and
epidemiological variables relevant to the study objectives. Data were collected using a
structured questionnaire developed specifically for this study with input from academic
supervisors and refined through multiple review rounds. While informed by previous studies,
including Karshima et al. (2013), the tool was not directly adopted. The questionnaire
comprised two sections: Clinic Information, extracted from health facilities in Kandahar City
and nine surrounding districts, included clinic name and location, reporting staff, patient
demographics, dog bite exposures, treatment received, vaccination status, and clinical
symptoms in humans and animals; and Rabies Knowledge, Attitudes, and Practices (KAP),
collected from household residents, assessed awareness, disease recognition, preventive
measures, vaccination practices, and treatment-seeking behavior. The KAP section included
18 items (knowledge: 6; attitudes: 2; practices: 10), including vaccine availability and cost.
Suspected rabies cases were diagnosed clinically, as laboratory confirmation was not
available in the province. Content validity, pilot testing, and internal consistency (Cronbach’s
alpha = 0.82, indicating good reliability) ensured the tool’s quality before administration
following informed consent.

Data Analysis

Data were entered and analyzed using IBM SPSS Statistics version 26. Descriptive statistics—
including frequencies and percentages were calculated to summarize participants’
demographic characteristics, dog bite exposures, and knowledge, attitudes, and practices
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(KAP) responses. The results are presented in tables and graphs, to facilitate clear
visualization and interpretation, with all figures and tables included in dedicated sections of
the manuscript.

FINDINGS

A total of 524 dog bite cases were reported in Kandahar Province from 2020 to 2024. The
annual distribution showed 111 cases in 2020 (21.2%), 102 cases in 2021 (19.5%), 119 cases in
2022 (22.7%), 116 cases in 2023 (22.1%), and 76 cases in 2024 (14.5%) (Table 1). The trend
indicates a generally high burden of dog bite exposures over the five years, with a peak in
2022 and a decline in 2024. Geographic distribution: The majority of cases (436, 83.2%) were
reported from rural areas, whereas 88 cases (16.8%) occurred in urban areas (Figure 1). Sex
distribution: Male individuals accounted for 373 cases (71.2%), while females comprised 151
cases (28.8%) (Figure 2). Age distribution: Of the total cases, 130 (24.8%) were in children
under 5 years, and 394 (75.2%) occurred in individuals aged 5 years and older. It should be
noted that the “>5 years” category includes both children and adults, as no further age
stratification was available (Figure 3). Mortality and transmission: During the study period, 3
deaths were attributed to rabies (Figure 1).

The number of individuals bitten by rabid dogs in Kandahar Province over five years is presented

Table 1. Distribution of Reported Rabies Dog Bite Cases by Year, Area, Gender, Age, and Mortality in Kandahar
Province, 2020-2024

Year Total Cases Urban Rural Male Female Age>5years Age <5 years Deaths (M/F)

2020 111 16 95 85 26 93 18 2/0
2021 102 18 84 70 32 59 43 o/o
2022 119 19 100 98 21 99 19 1/o0
2023 116 19 97 76 40 94 22 o/o
2024 76 16 60 45 31 45 31 ofo
Total 524 88 436 374 150 390 133 3/0
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Figure 1. Epidemiological Distribution of Cases: Geography, Sex, Age, and Mortalit
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Among the 400 respondents, 80% reported being aware of rabies, whereas 20% had no
prior knowledge of the disease. Regarding infection outcomes, none reported death, 70%
indicated that infected individuals could recover, and 30% were uncertain. Dog bites were
identified as the primary route of rabies transmission (88.8%), followed by contact with
wounds (5%), bites from wild animals (5%), and contact with saliva (1.3%). Knowledge of
rabies prevention was very limited: only 2.5% reported adequate understanding, 5% had
partial knowledge, and 92.5% had no knowledge. Awareness of the rabies vaccine was
extremely low: 0.5% reported full knowledge, 1.3% partial knowledge, and 98.3% had no
knowledge. Regarding vaccination availability, 30% reported the vaccine was free, 55%
reported it was paid, and 15% were unsure. Recognition of clinical symptoms in infected
individuals was minimal: neurological signs were reported by 5%, photophobia and
hydrophobia by 2.5%, and refusal of food and water by 5%, while 87.5% did not recognize any
symptoms. In animals, behavioral changes were observed in 37.5%, neurological symptoms
in 35%, drooling and hydrophobia in 12.5%, and 15% reported no apparent signs. These
findings indicate substantial gaps in knowledge regarding rabies transmission, preventive
measures, vaccination, and recognition of clinical signs in both humans and animals,
highlighting the urgent need for targeted community education and awareness programs

(Table 2).
Table 2. Knowledge of Rabies Among the Community (N = 400)

Variables Response Frequency Percentage (%) Cumulative %
Awareness of rabies Yes 320 80.0 80.0
No 8o 20.0 100.0
Outcome of infected individuals ~ Death o) 0.0 0.0
Recovered/Healthy 280 70.0 70.0
Don't know 120 30.0 100.0
Mode of infection Dog bite 355 88.8 88.8
Contact with wound 20 5.0 93.8
Contact with saliva 5 1.3 95.0
Bite from wild animals 20 5.0 100.0
Understanding of rabies
prevention ves 0 25 25
A little 20 5.0 7.5
No knowledge 370 92.5 100.0
Knowledge about the rabies
vaccine Yes 2 0.5 0.5
A little 5 1.3 1.8
No knowledge 393 98.3 100.0
Vaccination availability Free 120 30.0 30.0
Paid 220 55.0 85.0
Don't know 60 15.0 100.0
Symptoms in infected persons Neurological signs 20 5.0 5.0
Fear of light and water 10 2.5 7.5

Refusal of water and

food 20 5.0 12.5

213



Journal of Natural Science Review, 4(1), 208-220

Variables Response Frequency Percentage (%) Cumulative %
None of the above 350 87.5 100.0
Clinical signs in animals Behavioral changes 150 37.5 37.5
Neurological symptoms 140 35.0 72.5
Drooling and
hydrophobia 50 25 85.0
No apparent signs 60 15.0 100.0

Community attitudes and practices regarding rabies prevention revealed substantial
gaps. Only 2.5% of respondents reported that they could afford the rabies vaccine if it were
not free, whereas 97.5% could not. Exposure to dog or cat bites was reported by 30% of
participants, 45% had not experienced such incidents, and 25% were uncertain. Access to
healthcare facilities was generally favorable: 70% reported a clinic nearby, 15% indicated
limited access, and 15% were unsure of clinic availability. However, only 1.3% of respondents
were aware that their local clinic provided rabies vaccines, 78.8% had limited knowledge, and
20% were uncertain. Regarding pet ownership, 42.5% of respondents kept dogs or cats, but
only 2.5% had vaccinated their pets, while 97.5% had not. Following a bite from a potentially
rabid animal, 37.5% of participants would take the person to a clinic, 12.5% would call a
doctor, 40% would dress the wound at home, and 10% were unsure of the appropriate
response. These results indicate that although general access to clinics exists, significant
economic, educational, and behavioral barriers to effective rabies prevention persist,
underscoring the need for public health interventions targeting both human and animal
populations (Table 3).

Table 3. Attitudes and Practices Regarding Rabies (N = 400)

Variables Response Frequency  Percentage (%) Cumulative %

If the rabies vaccine cost money, could

Yes 10 2. 2.
you afford it? > >
No 390 97.5 100.0
Have you or a family member ever been
. Yes 120 30.0 30.0
bitten by a dog or cat?
No 180 45.0 75.0
Don't know 100 25.0 100.0
Is there a clinic near your area? Yes 280 70.0 70.0
Limited access 60 15.0 85.0
Don't know 60 15.0 100.0
Does the local clinic provide rabies
. Yes 5 1.3 1.3
vaccines?
Limited
315 78.8 80.1
knowledge
Don't know 80 20.0 100.0
Pet ownership Yes 170 42.5 42.5
No 230 57.5 100.0
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Variables Response Frequency  Percentage (%) Cumulative %
Pet vaccination Yes 10 2.5 2.5
No 390 97.5 100.0
Took the person
Response after a bite by a rabid animal p i 150 37.5 37.5
to a clinic
Called a doctor 50 12.5 50.0
Dressed the
160 40.0 90.0

wound at home

Did not know

o) 10.0 100.0
what to do 4

The majority of respondents (81.3%) reported that social media was their primary source
of information about rabies. Radio was cited by 9.8%, television by 2.5%, and professional
personnel by 1.3%. An additional 5.3% of participants obtained information from other or
unspecified sources. These findings highlight the predominance of digital platforms in
disseminating rabies information, suggesting that health education campaigns could
effectively leverage social media to reach a wide audience (Table 4).

Table 4. Supplementary Table. Sources of Rabies Information (N = 400)

Source Frequency Percentage (%) Cumulative %
Social media 325 81.3 81.3
Radio 39 9.8 91.1
Television 10 2.5 93.6
Professional personnel 5 1.3 94.9
Other [ Not specified 21 5.3 100.0
DISCUSSION

The present study investigated rabies in Kandahar province, focusing on its occurrence and
associated risk factors. The results indicate that rabies is a significant public health concern,
particularly in rural areas, where 83.2% of cases were reported, compared with 16.7% in urban
areas. Children aged 5 or older accounted for 75.1% of cases, while those under 5 accounted
for 24.2%. Males were disproportionately affected (71.1%) compared to females (28.8%). All
reported cases were caused by dog bites, highlighting domestic dogs as the main reservoir
and vector. Only 2.5% of participants had received rabies vaccination for themselves or their
animals, and most relied on informal sources for information.

The high incidence in rural areas likely reflects limited access to healthcare, insufficient
vaccination coverage, and low public awareness of rabies prevention. Urban areas, in
contrast, benefit from better access to healthcare, public education, and vaccine availability,
leading to fewer cases. The predominance of cases among children over five may result from
frequent interaction with animals and a lack of awareness about safe behavior around dogs.
Male predominance could be due to greater involvement in dog-related activities, including
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farming, hunting, and occupational exposure. The exclusive role of dogs in transmission
emphasizes the need for targeted dog vaccination and responsible ownership programs.

Our findings are consistent with previous studies in Chad, where 64% of cases occurred
in rural areas (Madajadian et al., 2020), and in Nigeria, where 77.8% of cases occurred in
children aged 5 or older (Karshima et al., 2013). Male predominance mirrors patterns
observed in Nigeria (57.6% males) and other regions. Dog-mediated transmission as the
exclusive source of rabies aligns with studies in Nigeria (Awoyomi et al., 2019), supporting
global estimates that over 95% of human rabies cases are dog-related. These comparisons
reinforce the universal nature of key risk factors, including rural residence, age, gender, and
dog exposure.

This study addresses the main objective by identifying key risk factors contributing to
rabies occurrence in Kandahar. Regarding the first sub-objective, the assessment of public
knowledge revealed low awareness among both the general population and livestock
owners, highlighting the need for targeted educational programs. The second sub-objective,
epidemiological evaluation, confirmed the higher burden in rural areas and among older
children, providing insight into high-risk populations. The third sub-objective, age-specific
analysis, demonstrated that children aged 5 and above are most vulnerable, suggesting that
interventions should focus on safe interaction with dogs, vaccination campaigns, and
community awareness. Overall, these findings provide actionable guidance for rabies
prevention, surveillance, and control aligned with the One Health approach.

Despite its contributions, the study has several limitations. First, its cross-sectional
design prevents causal inference. Second, self-reported data may introduce recall bias. Third,
vaccination status and exposure history were not independently verified. Fourth, results are
specific to Kandahar province, limiting generalizability. Finally, reliance on informal sources
of information may have led to reporting bias regarding knowledge and preventive
behaviors.

Future studies should include longitudinal designs to establish causal relationships
between exposure factors and rabies. Expanding research to other provinces would provide
a national perspective. Evaluating the effectiveness of targeted educational campaigns and
vaccination programs is recommended. Research into innovative strategies to improve
vaccination coverage among at-risk populations and domestic dogs would further enhance
rabies control efforts in Afghanistan.

CONCLUSION

Dogs are the main vectors of rabies in Kandahar Province, with higher prevalence in rural
areas, among males, and among children over 5 years, largely due to low dog vaccination
coverage, limited healthcare access, and inadequate public awareness. Stray dogs and
delayed post-exposure care further contribute to transmission. To address this, targeted
public health interventions are urgently needed, including mass vaccination of domestic and
stray dogs, community education on rabies prevention and post-exposure care, enforcement
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of stray dog control measures, and improved access to well-equipped healthcare services in
rural areas. Strong governmental support and dedicated funding are essential to control and
ultimately eliminate rabies in the region effectively.

AUTHORS CONTRIBUTIONS

e Mohammad Dawood Bawer: Conceptualization, study design, methodology, and
drafting of the manuscript.

e Mahboobullah Ahmadi: Literature review, data collection, and interpretation of
results.

e Aminullah Noor: Data analysis and preparation of figures and tables.

e Ahmadullah Zahir: Supervision, project administration, and critical revision of the
manuscript.

All authors reviewed and approved the final manuscript and agree to be accountable for all
aspects of the work.

ACKNOWLEDGEMENTS

We want to thank Mohammad Dawood Bawer and Mahboobullah Ahmadi for their
significant contributions to the study. We also acknowledge the Faculty of Veterinary Science
for their support and resources that facilitated this research.

FUNDING INFORMATION

No funding is available for the manuscript.

CONFLICT OF INTEREST STATEMENT

The authors declare that they have no conflict of interest.

DATA AVAILABILITY STATEMENT

All data generated or analyzed during this study are included in this published article and its
supplementary information files (Tables S1-S3). Additional datasets are available from the
corresponding author upon reasonable request.

REFERENCES

Abela-Ridder, B. (2015). Rabies: 100 percent fatal, 100 percent preventable. Veterinary
Record, 177(6), 148-149. https://doi.org/10.1136/vr.h4051

Acharya, K. P., Subedi, D., & Wilson, R. T. (2021). Rabies control in South Asia requires a One
Health approach. One Health, 12, 100215.
https://doi.org/10.1016/j.0nehlt.2020.100215

217


https://doi.org/10.1136/vr.h4051
https://doi.org/10.1016/j.onehlt.2020.100215

Journal of Natural Science Review, 4(1), 208-220

Adedeji, A. O., Okonko, I. O., Eyarefe, O. D., Adedeji, O. B., Babalola, E. T., Ojezele, M. O, ...
& Amusan, T. A. (2010). An overview of rabies: History, epidemiology, control, and
possible elimination. African Journal of Microbiology Research, 4(22), 2327-2338. Link

Awoyomi, O. J,, & Ogundipe, G. A. (2019). Dog bites among teenagers in Ogun State, Nigeria.
Alexandria Journal for Veterinary Sciences, 62(1). https://doi.org/10.5455/ajvs.29307

Bilal, A. (2021). Rabies is a zoonotic disease: A literature review. Occupational Medicine &
Health Affairs, 9(2). Link

Chen, S. J,, Rai, C. I, Wang, S. C., & Chen, Y. C. (2025). Infection and prevention of rabies
viruses. Microorganisms, 13(2), 380. https://doi.org/10.3390/microorganisms13020380

Cochran, W. G. (1977). Sampling techniques. John Wiley & Sons. Link

Dahourouy, L. D., Savadogo, M., Tapsoba, R. A. S., Kaboré, B. A, Konaté, A., Zerbo, M., ... &
Traoré, A. (2021). Dog ownership, demographics, owners’ knowledge of rabies, and
factors associated with canine rabies vaccination in urban and rural areas of
Dedougou, Burkina Faso. Veterinary and Animal Science, 14, 100205.
https://doi.org/10.1016/j.vas.2021.100205

Dodet, B., Goswami, A., Gunasekera, A., de Guzman, F., Jamali, S., Montalban, C,, ... &
Ziauddin, A. (2008). Rabies awareness in eight Asian countries. Vaccine, 26(50), 6344—
6348. https://doi.org/10.1016/j.vaccine.2008.09.040

Gautam, H., Kutlehria, A., Katoch, K., & Verma, K. K. (2024). Rhabdoviruses: Complex
neuropathogenic mechanism, molecular virology, epidemiology, and treatment.
Asian ~ Journal  of = Pharmacy  and Technology, 14(1), 59-64.
https://doi.org/10.52711/2231-5713.2024.00011

Gill, G. S., Singh, B. B., Dhand, N. K., Aulakh, R. S., Sandhu, B. S., Ward, M. P., & Brookes, V.
J. (2019). Estimation of the prevalence of animal rabies in Punjab, India. PLoS ONE,
14(9), €0222198. https://doi.org/10.1371/journal.pone.0222198

Gongal, G., & Wright, A. E. (2011). Human rabies in the WHO Southeast Asia Region: Forward
steps for elimination. Advances in Preventive Medicine, 2011, 383870.
https://doi.org/10.4061/2011/383870

Hareza, D. A., Langley, R., Ma, X., Wallace, R., & Rupprecht, C. E. (2023). Rabies in rodents
and lagomorphs in the USA, 2011—2020. Journal of Wildlife Diseases, 59(4), 734—742.
https://doi.org/10.7589/JWD-D-22-00110

Jemberu, W.T., Molla, W., Almaw, G., & Alemu, S. (2013). Prevalence of rabies in humans and
domestic animals and people's awareness in the North Gondar Zone, Ethiopia. PLoS
Neglected Tropical Diseases, 7(5), €2216. https://doi.org/10.1371/journal.pntd.0002216

Karshima, N. S., Kujul, N. B., Ogbu, K. I., Abdullateef, M. H., Dung, P. A, Salihu, A. A, ... &
Paman, N. D. (2013). Prevalence and risk factors associated with rabies and dog bites

218


https://academicjournals.org/journal/AJMR/article-full-text-pdf/79F8A2D20412
https://doi.org/10.5455/ajvs.29307
https://www.longdom.org/abstract/rabies-is-a-zoonotic-disease-a-literature-review-65583.html
https://doi.org/10.3390/microorganisms13020380
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470316856
https://doi.org/10.1016/j.vas.2021.100205
https://doi.org/10.1016/j.vaccine.2008.09.040
https://doi.org/10.52711/2231-5713.2024.00011
https://doi.org/10.1371/journal.pone.0222198
https://doi.org/10.4061/2011/383870
https://doi.org/10.7589/JWD-D-22-00110
https://doi.org/10.1371/journal.pntd.0002216

Journal of Natural Science Review, 4 (1), 208-220

among dogs involved in bites in Plateau State, Nigeria, 2011—2012. Journal on Animal
Science Advances, 3(3), 114—120. Link

Knobel, D. L., Cleaveland, S., Coleman, P. G., Fevre, E. M., Meltzer, M. |., Miranda, M. E. G,,
... & Meslin, F. X. (2005). Re-evaluating the burden of rabies in Africa and Asia. Bulletin
of the World Health Organization, 83(5), 360—368. Link

Madjadinan, A., Hattendorf, J., Mindekem, R., Mbaipago, N., Moyengar, R., Gerber, F., ... &
Lechenne, M. (2020). Identification of risk factors for rabies exposure and access to
post-exposure  prophylaxis in  Chad. Acta Tropica, 209, 105484.
https://doi.org/10.1016/j.actatropica.2020.105484

Mamoudou, S., Parfait, O., Ismaél, D., Apoline, S. K., & Fla, K. (2020). Knowledge of health
personnel on human anti-rabies treatment before and after exposure in the city of
Ouagadougou, Burkina Faso. Journal of Neuroinfectious Diseases, 11(303), 1-5. Link

Mughal, F. B., & Ali, B. H. I. (2018). Epidemiology of rabies in Pakistan: A review of literature.
Journal of Infectious Disease and Medical Microbiology, 2(1), 18—21. Link

Naeemi, S., Saeed, K. M. |, Hakim, M. S., & Ibrahimi, M. G. (2025). Nosocomial outbreak of
Crimean-Congo hemorrhagic fever (CCHF) among health workers in Kandahar
Province, Afghanistan, 2023: A case-control study. Afghanistan Journal of Infectious
Diseases, 3(1), 91—100. Link

Oertli, E. H. (2019). Rabies postexposure prophylaxis: Who, what, when, where, why, and
how. In Rabies: Clinical Considerations and Exposure Evaluations (p. 79). Link

Rocha, S. M., De Oliveira, S. V., Heinemann, M. B., & Gongalves, V. S. P. (2017).
Epidemiological profile of wild rabies in Brazil (2002—2012). Transboundary and
Emerging Diseases, 64(2), 624—633. https://doi.org/10.1111/tbed.12395

Rupprecht, C. E., & Dietzschold, B. (2017). Rabies symptoms, diagnosis, prophylaxis, and
treatment. Tropical ~ Medicine  and  Infectious  Disease,  2(4), 59.
https://doi.org/10.3390/tropicalmed2040059

Sangary, M., Ahmadi, Z., & Ramaki, E. (2023). A cross-sectional study of knowledge, attitude,
and practice regarding rabies among residents of Kabul City, Afghanistan. Veterinary

Medicine & Public Health Journal, 4(3). https://doi.org/10.33899/vmphj.2023.180642

Suhrabi, A. (2023, May 31). Ministry of Health: Last year, more than 33,000 cases of dog bites
were registered in the country. Pajhwok Afghan News. Link

Takayama, N. (2008). Rabies: A preventable but incurable disease. Journal of Infection and
Chemotherapy, 14(1), 8—14. https://doi.org/10.1007/510156-007-0578-7

Tenzin, & Ward, M. P. (2012). Review of rabies epidemiology and control in South, Southeast,
and East Asia: Past, present, and prospects for elimination. Zoonoses and Public
Health, 59(7), 451—467. https://doi.org/10.1111/j.1863-2378.2012.01489.x

219


https://www.cabdirect.org/cabdirect/abstract/20133391682
https://apps.who.int/iris/handle/10665/72976
https://doi.org/10.1016/j.actatropica.2020.105484
https://www.longdom.org/open-access/knowledge-of-health-personnel-on-human-antirabies-treatment-before-and-after-exposure-in-the-city-of-ouagadougou-burkina-faso-2314-7326-1000303.pdf
https://www.hilarispublisher.com/open-access/epidemiology-of-rabies-in-pakistan-a-review-of-literature-2576-1420-100018.pdf
https://ajid.com/article/2025/3/1/91
https://stacks.cdc.gov/view/cdc/80679
https://doi.org/10.1111/tbed.12395
https://doi.org/10.3390/tropicalmed2040059
https://doi.org/10.33899/vmphj.2023.180642
https://pajhwok.com/fa/2023/05/31/ministry-of-health-last-year-more-than-33000-cases-of-dog-bites-were-registered-in-the-country/
https://doi.org/10.1007/s10156-007-0578-7
https://doi.org/10.1111/j.1863-2378.2012.01489.x

Journal of Natural Science Review, 4(1), 208-220

Verdoes, L., Luppino, F. S., Wallinga, P. J., & Visser, P. L. G. (2021). Delayed rabies post-

exposure prophylaxis treatment among Dutch travelers during their stay abroad: A
comprehensive  analysis. Journal of Travel Medicine, 28(3), taaaz4o.
https://doi.org/10.1093/jtm/taaa240

World Health Organization. (2018). WHO expert consultation on rabies: Third report (Vol.

World

1012). World Health Organization. Link

Health Organization. (2022). Guide to introducing the human rabies vaccine into
national immunization programs. World Health Organization. Link

World Health Organization. (2023). WHO expert consultation on rabies: Third report (Vol.

1012). World Health Organization. Link

Yibrah, M., & Damtie, D. (2015). Prevalence of human rabies exposure and associated factors

at the Gondar Health Center, Ethiopia: A three-year retrospective study. Infectious
Diseases of Poverty, 4, 1—6. https://doi.org/10.1186/540249-015-0065-1

Yousaf, M. Z., Qasim, M., Zia, S., Rehman Khan, M. U., Ashfaq, U. A., & Khan, S. (2012).

Rabies: Molecular virology, diagnosis, prevention, and treatment. Virology Journal, 9,
50. https://doi.org/10.1186/1743-422X-9-50

Zhou, H., Vong, S., Liy, K., Li, Y., My, D., Wang, L., ... & Yu, H. (2016). Human rabies in China,

1960—2014: A descriptive epidemiological study. PLoS Neglected Tropical Diseases,
10(8), €0004874. https://doi.org/10.1371/journal.pntd.0004874

220


https://doi.org/10.1093/jtm/taaa240
https://apps.who.int/iris/handle/10665/272364
https://apps.who.int/iris/handle/10665/353685
https://www.who.int/publications/i/item/who-technical-report-series-1012
https://doi.org/10.1186/s40249-015-0065-1
https://doi.org/10.1186/1743-422X-9-50
https://doi.org/10.1371/journal.pntd.0004874

