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Abstract

Background

Animal bites in humans provide an important source of epidemiological information which is crucial in
enhancing rabies surveillance in humans and animals. Rabies post exposure prophylaxis consumes
substantial resources and exerts a lot of financial burden on animal bite injury victims and consumes
resources and time. The overall objective of this study was to conduct a rapid epidemiological appraisal
of animal bite injury and rabies post exposure prophylaxis in Kisumu County, Kenya.

Methods

A retrospective cross-sectional study was conducted in 32 administrative units (Sub-locations or wards)
in Kisumu County, Kenya. Data was collected from outpatient department (OPD) registers in four peri-
urban health centres in Kisumu East Sub County, Kenya. An integration of epidemiological tools for
disease mapping was applied in the study. Quantum Geographic Information System was used to create
a thematic map and spatial distribution of the animal bite injuries in Kisumu County.

Results

There were 133 (63%) males and 78(37%) female cases. The range in age was 11 — 40 years. The cases
were highest among 11-17 years age group. Among the cases were 14( 6.6% ) children less than 10 years
, 63(29.9% ) were of age group between 11-17 years, 49(23.2%) were in the age group between 18-24
years, 41(19.4%) were in the age bracket between 25-31 years, 24 (11.4%) were between 32 and 38 years,
while 20(9.5%) were 38 years and above. Majority, (87.2 %) of the animal bite injuries were inflicted by
domestic dogs. Wild dogs/stray dogs contributed 8.1% of the total number of animal bite injury cases.
Cats and unknown animals contributed 1.4% and 3.3 respectively. The epidemiological curve shows that
more than one case of animal bite injury occurred daily in Kisumu County between June and December,
2019 with the highest daily figure being 7. The study revealed the need to strengthen animal bite injury
and rabies prevention and control strategies in Kisumu County.

Conclusion

Introduction

Animal bite of humans provides an important source of epidemiological information which is crucial in
enhancing rabies surveillance in humans and animals [1]. Animal bite injury is a serious public health
problem and an economic burden especially in developing countries where canine rabies vaccination
coverage is very low [2]. Animal bite injury is often a sequel for rabies, a viral zoonosis associated with
bites from a number of animals within the orders carnivore and chiroptera. Rabies virus is transmitted to
humans through entry of saliva into a wound, scratch or mucous membrane [ 3 ].
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Globally, more than 15 million people are given rabies post exposure prophylaxis (PEP) following animal
bite. This translates into about USS 1.7 billion annually [4]. Animal bite of human inflict considerable
physical and emotional damage on the victims and has other public health risks including contracting
rabies, sepsis of bite wounds, psychological trauma and creates immeasurable hidden costs including
high cost of seeking for rabies PEP. Dog bites account for 85% of all animal bite cases receiving medical
attention [4]. Full scale of animal bite injury and rabies burden in developing countries is unknown, owing
to inadequate surveillance, social and ecological factors [5]. From the perspective of human rabies, the
vast majority (over 90%) of cases are mediated by domestic dog bites [6]. Most animal bites occur in
familiar settings or by an owned animal known to the victim. Stray and wild animals also pose a threat in
rural and urban environments [6, 7]. Surveillance for dog and other animal bites requires a substantial
investment of time and resources, and underreporting is common in developing countries [7, 8]. A health
facility passive surveillance study conducted in Uganda estimated that 6,601 dog bites are inflicted on
humans each year [8].Similar findings have been recorded in Tanzania [9].

In Kenya, a study conducted to assess epidemiology of human animal-bite injuries and rabies PER,
concluded that domestic dogs cause most bites in humans and remains a major public health problem
[10, 11,12]. In Kisumu County, Kenya animal bite surveillance is not a routine practice, although from the
hospital records dog bites are highly prevalent [11, 12]. A more comprehensive surveillance system is
necessary to collect accurate data to better assess the burden of animal bite injury of human and to
assist in targeting community public health outreach and education to address the problem.

Materials And Methods

Study location

The study was conducted in 32 administrative units (Sub-locations or wards) in Kisumu County (Fig1).
The study area lies within longitude 34° 10’ East of Green which and latitude 00° 20 South. The area
covers approximately 417Km? The northern part of Kisumu County is characterised by undulating

topography of Kajulu hills. According to the 2019 Kenya population census, the area is has a population
of about 567,487 (KNBS, 2019).

A retrospective cross-sectional study design was applied in twelve peri urban health facilities 32 within
the 32 wards in Kisumu County.

Data collection

Data covered the period between September, 2018 and December, 2019. Data was collected from
outpatient department (OPD) registers in four peri-urban health centres in Kisumu East Sub County,
Kenya. Only non-identifying patient data was collected i.e. sex, age, part of the body bitten, species of
biting animal, date and time of OPD visit, date and time of occurrence of incident, exact place (or spot)
the incident took place, and telephone contact. Inclusion criteria for this investigation included any
patient record that had both the word “bite” and a recognizable mammalian animal or the word “animal”
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(e.g. dog, cat, or other mammal). An integration of epidemiological tools for disease mapping was
applied in the study. Using the telephone numbers provided in the register a follow up was undertaken
with the assistance of local Community health volunteers (CHVs) to identify the location of the incident.
The Global Positioning System (Garmin eTrexR) handset receiver was used to record the spot (geographic
location i.e. x, y coordinates) where the incident took place.

Data management and analysis

Data transformation and analysis for health records was done using Microsoft Excel 2016 (Microsoft,
Seattle, WA, USA), and analyzed using Epi Info version 7 (CDC, Atlanta, GA, USA) to generate descriptive
statistics. Quantum Geographic Information System (QGIS) was used to create the thematic map and
spatial distribution of the animal bite injuries in Kisumu County.

Results

Between September, 2018 and December, 2019, 211 animal bite cases were recorded.

There were 133 (63%) males and 78(37%) female cases. The range in age was 11 — 40 years. The cases
were highest among 11-17 years age group. Among the cases were 14( 6.6% ) children less than 10 years
,63(29.9% ) 11-17 years, 49(23.2%) 49 (23.2%) were in the age group between 18-24 years, 41(19.4%)
were in the age bracket between 25-31 years, 24(11.4%), being 32-38 years, while 20(9.5%) cases were 38
years and above, as depicted in table 1

Table1. Number of reported animal bite cases by sex and age group (N=211)

Age group Sex
Male Female Total

<10yrs 11(8.3%) 3(3.8%) 14(6.6% )
11-17 43(32.3%) 20(25.6%) 63(29.9%)
18-24 30(22.6%) 19(24.4%) 49(23.2%)
25-31 28(21.0%) 13(16.7%) 41(19.4%)
32-38 9(6.8%) 15(19.2%)  24(11.4%)
39 and above  12(9.0%) 8(10.3%) 20(9.5%)
Total 133(100%) 78 (100%) 211(100)

Identity of biting animal

Majority, (87.2 %) of the animal bite injuries were inflicted by domestic dogs. Wild dogs/stray dogs
contributed 8.1% of the total number of animal bite injury cases. Cats and unknown animals contributed
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1.4% and 3.3 respectively as shown in figure 2.
Ownership and rabies vaccination status of dogs and cats for which post exposure

Prophylaxis was administered to bitten or exposed human victims, is summarized in table 2 below. There
was no information on the status of 24 reported animal bite cases (classified as wild/stray and
unknown).

Table 2. Rabies Vaccination Status of biting animals*

Species  Ownership Vaccination Vaccination status Not Unknown Total
Status (Not Known) Vaccinated
Status
(Current)
Dog Owned pet 24 60 79 21 184
Cat Owned pet 0 3 - - 3

* Information missing for 24 reported animal bite cases (classified as wild/stray and unknown).

(Source: OPD registers)
Part of the body bitten and number

Majority (57.4%) of the bites were inflicted on the lower trunk (leg/thigh region) followed by bites on the
body extremities i.e. hand/ arm. Bite injury to the upper trunk (back, stomach region and head)
constituted 9.0% of the wounds. Table 3 shows the part of the body bitten and their frequency.

Table 3. Part of the body bitten and frequency.

Body part Frequency(no) Percentage (%)
Leg/Thigh 121 57.4

Buttocks 17 8.0

Hand/Arm 54 25.6

Stomach region 4 1.9

Back 13 6.2

Head/Face 2 0.9

Total 211 100.0

(Source: OPD registers data).
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Rabies post exposure prophylaxis

Of the 211 animal bite cases 19(9.0%) received all the prescribed 5 PEP doses administered on day
O(date of incidence), day3, 7, 14 1nd 28. Seventy eight (36.9%) received only the first 3 doses, while
39(18.5%) did not get PEP on day 0 but received PEP on day 3and 7. Fourteen (6.6%) received only 1 dose
on day zero only. The PEP vaccines were bought by the animal bite victims themselves. Table 4 is a
summary of the number of PEP injections received by victims.

Table 4. Number of PEP injections received.

No.of persons

Number of PEP injections received

Day0 Day3 Day7 Day14 Day?28
19(9.0%) i i i i i
78(36.9%) i i i - -
39(18.5%) - u u u -
14(6.6%) - i - - -
44(20.9%) i - - - -
17(8.1%) - - - - -
211(100%)

(Source: OPD registers).
Epidemiological Curve of the animal bite injuries between September, 2018 and December2019

The epidemiological curve shows that more than one case of animal bite injury occurred daily in Kisumu
County from June to December, 2019 with the highest figure being 7. A total number of 163 cases of
animal bite injuries were recorded between January and December, 2019. Based on the population of the
county, the overall incidence of animal bite injury of human in the County, (per 100,000 populations) were
28.7 cases per year as shown in figure 3.

Spatial distribution of the animal bite injuries

Animal bite injuries were recorded in 19 sub locations in Kisumu County. Animal bite hot spots were
evident in wards located in the southern and northern parts of Kisumu city. Clustering of animal bite hot
spots were identified in 8 wards neighboring Kisumu City as shown in figure 4.

Discussion
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The use of outpatient records to conduct passive surveillance on animal bite injury and rabies
epidemiology may indicate possibility of early detection of rabies outbreak in the local domestic dog
population. Owned dogs were implicated in most animal-bite injuries. This is consistent with other
studies that have implicated owned dogs in most of bite injury incidents [10, 11]. The sex and distribution
of people with bites reported in this study is similar to that reported elsewhere. In most cases, the young
people (mostly children) are at higher risk. Males were also at higher risk possibly because of their social
behaviour such as aggressiveness. This is consistent with results reported from other studies conducted
elsewhere [8]. The epidemiological curve shows that there was probably a canine rabies outbreak in
Kisumu County between September, 2018 and December, 2019 which passed unreported by the public
health and veterinary authorities in Kisumu County. However, the percentage of animal bites which could
be rabid was not ascertained.

Conclusion

There is need to strengthen animal bite injury and rabies prevention and control strategies in Kisumu
county. Interventions, such responsible dog ownership education, vaccination of pets against rabies,
appropriate use of PEP, and reduction of feral cat and dog populations, should be instituted, or better
enforced in Kisumu County. The prevention strategies should be built on the “One Health” approach with
special focus on strengthening the rabies surveillance system in both human and animal population to
be able to collect more reliable data. The current study reveals the need to have rabies PEP at all lower
health facilities in the County. Animal bite of human data captured in the health facilities provides an
easy-to-use and comprehensive epidemiological tool to monitor potential rabies outbreak. Clustering of
animal bite injury spots also offer a logical framework for timely response, and possibility of achieving
more effective and efficient control and prevention of the injuries and canine mediated rabies.

Abbreviations

CHVs - Community health volunteers
OPD - Outpatient department

PEP - Post exposure prophylaxis

Declarations

Acknowledgements

We would like to acknowledge the Public Health officers and veterinary officers’ in Kisumu County for
allowing us access to the animal bite records. We wish also to thank the community health volunteers
who assisted in identifying the locations of the animal bite.

Availability of data and materials

Page 7/13



All analysed data in this article are available in the health centres in Kisumu East Sub County, Kenya and
can be accessed with the permission of the Medical of health.

Authors’ contributions

OP - developed the initial study concept and preparation of the draft manuscript to final submission.
JW, OM and YR - Assisted in refining the study concept, drafting and proof reading the final manuscript.
AJ - Assisted in data analysis. All the authors have read and approved

the final version of the manuscript and have approved its submission for

Publication.

Competing interest

The authors declare that they have no competing interests.

Funding

This study was not funded by any organisation or institution.

Ethics approval and consent to participate

No ethical approval by an institutional ethics review board was needed. No personal identifying
information was collected during data review.GPS locations were provided by the local community health
volunteers. The animal OP register is available for public health surveillance purposes. Permission to use
the register was granted by the Sub County Public Health Officer. Collected during routine patient
management by the Kenyan Ministry of Health (MoH).

References

1.Masiira B, Makumbi I, Matovu JKB, Ario AR, Nabukenya |, Kihembo C, et al. (2018) Long term trends and
spatial distribution of animal bite injuries and deaths due to human rabies infection in Uganda, 2001-
2015. PLoS ONE 13(8): e0198568. https://doi.org/10.1371/journal.pone.0198568

2.Hampson K, Coudeville L, Lembo T, Sambo M, Kieffer A, Attlan M, Barrat J,

Blanton JD, Briggs DJ, Cleaveland S (2015). Estimating the global burden of endemic canine rabies. PLoS
Negl Trop Dis. 2015; 9(4):e0003709. (Accessed 39 June 2020).

3. Rabies [http://www.who.int/news-room/fact-sheets/detail/rabies]. Accessed 19 July 2020.

4. Steele MT, Ma OJ, Nakase J, Moran GJ, Mower WR, Ong S, Krishnadasan A, Talan DA (2007).
Epidemiology of animal exposures presenting to emergency departments. Acad. Emerg Med.; 14

Page 8/13



(5):398-403.

5. Joseph J, Sangeetha N, and Khan AM, Rajoura O (2013). Determinants of delay in initiating post-

exposure prophylaxis for rabies prevention among animal bite cases: hospital based study. Vaccine.
32(1):74

6. Fooks AR, Banyard AC, Horton DL, Johnson N, McElhinney LM, Jackson AC (2014). Current status of
rabies and prospects for elimination. The Lancet. 384(9951):1389-99.

7. Berzon DR (1978). The animal bite epidemic in Baltimore, Maryland: review and update. Am J Public
Health. 68:593-5

8.Fevre E, Kaboyo R, Persson V, Edelsten M, Coleman P, Cleaveland S (2005). The epidemiology of animal
bite injuries in Uganda and projections of the burden of rabies. Tropical medicine & international health.
10(8):790-8.

9. Mazigo HD, Okumu FO, Kweka EJ, Mnyone LL (2010). Retrospective analysis of suspected rabies
cases reported at Bugando referral hospital, Mwanza, Tanzania. J Global Infect Dis. 2010;2(3):216.

10. Obonyo M, Akoko JM, Orinde AB, Osoro E, Boru WG, Njeru |, Févre EM(2016). Suspected rabies in
humans and animals, Laikipia County, Kenya. Emerg Infect Dis.22 (3):551-553

11. Ngugi J , Maza A, Owiti J, Obonyo M (2018). Epidemiology and surveillance of human

animal-bite injuries and rabies post exposure prophylaxis, in selected counties in Kenya, 2011-2016.
BMC Public Health. 18:996 https://doi.org/10.1186/s12889-018-5888-5.

12. Peter Omemo, Eric Ogola, Gamaliel Omondi, Job Wasonga, Darryn Knobel (2012).Knowledge, attitude
and practice towards zoonoses among public health workers in Nyanza province, Kenya. Journal of
Public Health in Africa; 3:€22.p. 92-93.

Figures

Page 9/13


https://doi.org/10.1186/s12889-018-5888-5

0° Equator

" Scale: 1Cm = 10Km

Figure 1

Administrative units (Sub-locations or wards) in Kisumu County (Source: Kisumu City Planning
Department).
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Figure 2

Distribution type of animal of animal which caused bite injury in Kisumu County between September
2018 and December, 2019 (Source: OPD registers).
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Figure 3

Epidemiological Curve of the animal bite injuries between September, 2018 and December 2019 in
Kisumu County, Kenya (Source: Authors).
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Figure 4

Spatial distribution of animal bite injuries in Kisumu County, Kenya (Source: authors).
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