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Background. A One-Health approach is advocated to ensure effective rabies surveillance in sub-Saharan Africa. Information is
needed to assess the current state of dog bites and rabies in Ghana. We analyzed data on reported events in the Eastern Region
of Ghana from 2013 to 2015 to generate information that can be used for rabies elimination in Ghana through the One-Health
approach. Method. We extracted data on dog bites and rabies from the database of the regional health service and performed
descriptive analysis using Epi Info version 7�. We followed up with interviews with three key informants from the health and
veterinary services on issues related to surveillance and data quality. Results. Overall, 4821 dog bites were reported over the three-
year period.This translated into an annual incidence of 172 cases per a population of 100,000.Most of cases were in children aged less
than 10 yrs. Fifteen (53.3% males) cases of rabies were recorded in seven out of the 26 municipalities and districts, translating into
a rabies to dog bite ratio of 3: 1000.The median age of victims was 9 years (range: 3-72 years). A parallel and uncoordinated system
of rabies surveillance is maintained by the health and veterinary services, with gross disparities in the number of reported events
and overall impression of underreporting. Conclusion. Rabies remains an important cause of preventable deaths in this region. An
integrated approach to surveillance based on the One-Health concept needs to be adopted.

1. Introduction

Rabies is a highly fatal neglected tropical disease that causes
up to 59,000 deaths worldwide every year [1]. These deaths
occur despite the availability of cost-effective preventive
interventions that include timely and appropriate first aid
wound management and postexposure prophylactic immu-
nization (PEP). Ninety-nine percent of rabies cases result
from the bite of rabid dogs [2–4]. The World Health Organi-
zation, theWorld Organization for Animal Health (OIE), the
Food and Agriculture Organization, and the Global Alliance
for Rabies Control (GARC) have established “United Against
Rabies”, as a global collaborative program that is working
towards achieving the goal of “zero human rabies deaths
by 2030” [1, 5]. Achieving a good and effective surveillance
system for rabies in endemic countries is amajor intervention
in the strategic plan of the Alliance.

Rabies is almost always fatal once symptoms begin. This
makes primary prevention an imperative. Treating a rabies
exposure can however have catastrophic financial burden on
affected families. The average cost of rabies postexposure
prophylaxis (PEP) is US$ 40 in Africa and US$ 49 in Asia.
In the poor rural communities in Africa and Asia, where
99% of rabies deaths occur, average daily incomes are just
about US$ 1–2 per person [6]. This makes PEP a challenging
intervention to sustain in resource-poor settings. The mass
vaccination of dogs is therefore an important strategy in
rabies prevention. In many settings it has been found to
be cost-effective and, through this approach, much of the
developed world has eliminated rabies [6, 7]. In much of
sub-Saharan Africa, imposition of user cost and lack of
prioritization have contributed to unsustained programs of
mass dog vaccinations in many countries.
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Rabies is endemic in Ghana and it poses a major public
health problem. Between 2000 and 2004, 123 clinically con-
firmed human rabies cases were reported by public health
facilities across the country and between 2010 and 2014, 22
cases were seen at the Korle-Bu Teaching Hospital in Accra,
the national capital [8].

The program to eliminate rabies is managed by two
agencies. One of these is the Ghana Health Service (GHS)
which is mainly responsible for the clinical care of suspected
and confirmed cases. The elimination of rabies is part of
the program on Neglected Tropical Diseases (NTDs) within
the Ghana Health Service. The other agency responsible for
rabies elimination in Ghana is the Ministry of Food and
Agriculture (MOFA), acting through its Veterinary Services
Division (VSD). This division is responsible for dog vaccina-
tions, and the prevention and management of rabies in dogs
and other animals. The lack of reliable data and systematic
analysis of available data continues to keep rabies as a
neglected condition in Ghanaian society. It remains a grossly
underreported disease and there is very little systematically
collected and analyzed data on dog bites and rabies, a major
reason why the disease is neglected [9, 10].

We reviewed available data on dog bites and rabies in the
Eastern Region of Ghana from 2013 through 2015 with the
view of generating information that can be used for public
health advocacy towards rabies elimination in Ghana, and
for the One-Health approach to the control and elimination
of zoonotic diseases [11, 12]. The specific objectives were to
characterize cases of dog bites and rabies and to explore the
current state of rabies surveillance, with specific reference to
data quality.

2. Method

2.1. The Study Area. The Eastern Region of Ghana lies
between latitude 6.0∘Nand 7.0∘N– and occupies a land area of
19,323km2, equivalent to 8% of the total land mass of Ghana.
Sixty percent of the region is made up of tropical forest with
the remaining 40% predominantly being Guinea Savannah.
With an annual population growth rate of 2.1%, the region
had a projected population of 2,861,405 as at 2014. It has 26
administrative districts and municipalities, with Koforidua
being the regional capital [13] (Figure 1).

Cases of dog bites and rabies in animals in the Eastern
Region are captured through the parallel surveillance systems
of the GHS and the Regional Veterinary Unit (RVU) of the
Ministry of Food and Agriculture (MOFA). It is generally
recognized that by far most incidents are captured within the
surveillance system of the GHS. The analysis presented in
paper is based on events captured by the GHS and entered
into its District Health Information Management System
(DHIMS). A check was performed to obtain the number of
cases that have been reported toRVU inKoforidua in theNew
Juaben Municipality.

2.2. Data Processing andAnalysis. Data on reported incidents
of dog bites and human rabies in the region from 2013 to 2015
were extracted from the DHIMS. A dog bite was defined as

Figure 1: Map of Eastern Region showing 26 administrative dis-
tricts.

a bite inflicted upon a person by a dog resulting in wounds
or scratches on the skin. Operationally all cases of dog bites
are suspected cases of rabies. A confirmed case of rabies was
defined as a suspected case with clinical and or laboratory
confirmation. The clinical confirmation of rabies was based
on a history of dog bite that is followed by classical symptoms
such as anxiety, agitation, paralysis, excessive salivation, and
hydrophobia.

Extracted data was entered and analyzed in Epi Info
version 7. The distribution per districts as well as the age and
sex distribution of cases was analyzed. The number of cases
of dog bites and human rabies were converted into incidence
(cases/100,000) based on 2014 population size projected from
the 2010 Ghana population and housing census.

Two semistructured interviews were conducted with the
heads of disease control and health information at the
regional office of GHS, and the head of RVU in Koforidua.
The object of the interviews was to explain the nature of
the surveillance system and issues related to the quality
of data. The responses provided are reported alongside the
presentation of quantitative results.

2.3. Ethical Approval. Approval for this study was obtained
from theGhana Field Epidemiology and Laboratory Training
Programme (GFELTP) under the School of Public Health at
the University of Ghana. Administrative approval was also
obtained from the Eastern Regional Health Directorate of
the GHS. All extracted data was anonymized and did not
have any individual identifiers. Only authorized persons had
access to the data which was held in password-protected
computers.

3. Results

A total of 4821 dog bites were reported over the three-year
period. They were distributed as follows: 26 cases in 2013,
2360 cases in 2014, and 2435 cases in 2015. This translated
into an annual incidence of 172 cases per 100,000 population.
Most of the cases were in children aged below 10 yrs. The
proportion of females increased from between 42.2% among
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Figure 2: Dog bites per 100,000 persons in districts and municipal-
ities in the Eastern Region of Ghana 2013-2015.

Figure 3: Cases of dog bites by age and sex.

children less than 10 years of age to 56.7% among adults
aged over 50 yrs. The Kwahu West District recorded the
highest (625 cases per a population of 100,000) cumulative
incidence of cases followed by New Juaben Municipality, i.e.,
areas around the regional capital (380 cases per a population
of 100,000). The Kwahu North district recorded the lowest
(39 cases per a population of 100,000) incidence of cases
(Figure 2).The trend was towards more women getting bitten
by dogs (Figure 3).

During the follow-up interviews, it was explained that
the wide disparity between the number of dog bites reported
in 2013 and the numbers reported in 2014-2015 was due
to a change in the data capturing system by the GHS.
The DHIMS was introduced in 2012 as a new electronic
disease data capturing platform. The entry of dog bites and
rabies cases into the DHIMS however began in 2013. It was
further explained that while the rabies surveillance system
was facility-based and captured all cases reported to health
facilities across the entire region, the surveillance system
of the RVU was self-reporting and community-based but
limited to Koforidua in the New Juaben Municipality. This
accounts for the finding that DHIMS had 744 cases of dog
bites reported for the New Juaben Municipality, while the
RVU recorded only 136 cases. The GHS and RVU operated
independent systems of zoonotic disease reporting, collected
markedly different sets of information, and had no platform
for data reconciliation.

Figure 4: Cases of rabies per municipalities/districts in 2013-2015.

3.1. Rabies. A total of 15 cases of rabies were reported into
the DHIMS for the region from 2013 to 2015. Five, seven, and
three cases were reported in 2013, 2014, and 2015, respectively.
These cases were reported in seven districts as follows: three
each in New Juaben Municipality, Suhum, and West Akim,
two each in LowerManyaKrobo andEastAkim, and one each
in Akwapim North and Upper West Akim (Figure 4). Most
(73%) of the cases were reported from urban communities
in the respective districts. The average and median ages of
victimswere 20.0 years (standard deviation=23.4 years) and 9
yrs (range of 3-72 yrs), respectively, and femaleswere nearly as
equal (7 out of 15, i.e., 46.7%) asmales.The trend was towards
more females getting rabies with increasing age.

On a regional basis, the number of cases translates into
a rabies to dog bite ratio of 3:1000. No data was available at
either the GHS or the VSD about the population of dogs per
district in the region. The average duration between dog bite
and onset of rabies symptoms was 6 weeks with the longest
being 16 and the shortest being 1 week. In the 82% of cases
where data was available, no postexposure prophylaxis (PEP)
was administered. The fatality rate was 100%.

4. Discussion

The key to understanding the epidemiology and burden of
rabies lies in accurate and timely data. Poor and discrepant
data underestimate the true burden of rabies and negate the
advocacy efforts needed to achieve control and elimination
[14]. This paper has presented a descriptive analysis of dog
bites and rabies as reported through the DHIMS of the GHS
in the Eastern Region of Ghana. Information provided by
key officers of the GHS and the RVU have also been used to
explain some of the data inconsistencies and incompleteness.
Overall the findings reflect an uncoordinated state of rabies
control in the region that manifest in poor surveillance,
an underestimation of the risk of rabies in the region, and
inadequacy in postexposure management of dog bites. The
findings are consistent with reports from studies in other
parts of Ghana and the subregion [9, 10, 15]. The problem of
stray dogs, dog bites, and risk of rabies has persisted in Ghana
for many years [16, 17].

The One-Health agenda currently championed by the
Food and Agriculture Organization (FAO), theWorld Health
Organization (WHO), and the World Organization for Ani-
mal Health (OIE) is a recognition of the fact that the control
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of zoonotic diseases such as rabies requires interdisciplinary
and intersectoral collaboration. Over a decade and half of
its adoption, there does not appear to be much in practical
application in rabies surveillance in this region of Ghana [12].
The efforts in Ghana to eliminate rabies and other zoonotic
diseases remain undermined by the lack of reliable data and
coordinated, community-based surveillance. This problem
extends to the global level where disparities in the number of
rabies cases reported to WHO and the World Organization
for Animal Health (OIE) continue to persist. Harmonizing
the surveillance systems for zoonotic diseases as part of the
One-Health agenda should be an important task within the
Global Health Security program [11, 18]. Although very few
examples of subnational-level implementation of the One-
Health approach have been reported in sub-Saharan Africa,
its effectiveness in improving disease prediction and control
has been well-demonstrated in other parts of the world
[19].

The finding that only three out of a 1000 cases of dog bites
ultimately turned out to be rabid has important implications
for the clinical management of cases of dog bites in resource-
limited setting. By the protocol for the management of dog
bites (suspected rabies cases), the dog is required to be
put under observation for signs of rabies or PEP initiated
immediately on the basis of a risk assessment that takes
into consideration the local endemicity of rabies and what
is known about the dog [20]. In most communities in
Ghana dogs stray and it is barely possible to achieve effective
quarantine or humane killing and laboratory confirmation
as most protocols demand. In the circumstances, and where
available, clinicians initiate presumptive postexposure pro-
phylaxis once a report of dog bite is made and the dog
cannot be traced, with a low prior probability of rabies this
leads to wasteful use of highly expensive rabies vaccines.This
was well-demonstrated in the city of N’Djaména in Chad
where, following mass dog vaccination, the monthly animal
rabies incidence dropped from 1.1/10,000 dogs to 0.061/10,000
dogs in 2014, and yet the demand for PEP remained largely
unaffected [21, 22]. The path to rabies prevention following
a dog bite is thus an arduous one for the affected person,
the attending health worker, and the public health system.
In the present study, in all 82% of cases for which data was
available, no PEP was given due to nonavailability and cost.
Until improved approaches to PEP that are currently being
evaluated are confirmed, the best option for rabies prevention
in low and middle-income countries like Ghana will remain
mass dog vaccination and an integrated approach to risk
assessment during case management [4, 23].

Our findings indicate that children aged less than 10
years were the most affected. This can be explained by the
fact that children tend to be curious and have inadequate
knowledge about dog behavior. Although overall we found
moremen (51.2%) to be bitten by dogs than women, with age,
we observed a consistent, progressive, and disproportionate
increase in the number of women bitten. A similar trend was
reported in studies in Nigeria and South Africa and it may
be due to increased dog ownership and/or outdoor activities
by older women [24, 25]. It may also reflect differences in
health-seeking behavior. The overall higher number of males

is consistent with findings in studies in other parts of sub-
Saharan Africa [26].

New JuabenMunicipality recorded the highest number of
rabies cases followed by Suhum and West Akim districts. All
three districts had an incidence of dog bites of over 200 per a
population of 100,000. KwahuWest had the highest incidence
of dog bites recorded for the period under review (over 600
dog bites/population of 100,000). Apart from Upper West
Akim, all the districts that reported cases of rabies recorded
a dog bite incidence of over 100 per 100,000 persons. Due to
a lack of data on the number of dogs in districts in Ghana, it
is not proper to conclude that the number of dog bites could
be related to population of dogs in the community. Despite
the high incidence of dog bites, Kwahu West recorded no
cases of rabies. This could be due to a coverage of vaccinated
dogs or elimination of rabies virus from the district. The
pattern suggests that the risk of rabies in the Eastern Region
is focal with virus circulation occurring in specific locations.
A well-coordinated effort at public education, mass dog
vaccination, and strategic deployment of PEP should lead to
early elimination of rabies in the region.

Data Availability

The data that form the basis of this paper is available upon
reasonable request to the corresponding author and /or
Ghana Health Service.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors would like to express their sincere gratitude
to Eastern Regional Director of Health services, Deputy
Director Public Health, Deputy Director Clinical Care, Mrs.
Emelia Okai, Mr. Godsway Sackey, and Mr. Justice Sitsofe
Yevugah, for their support during the data analysis process.

References

[1] K. Hampson, L. Coudeville, T. Lembo et al., “Estimating
the global burden of endemic canine rabies,” PLOS Neglected
Tropical Diseases, vol. 9, no. 4, p. e0003709, 2015.

[2] D. N. Durrheim and L. Blumberg, “Rabies-what is necessary
to achieve ’zero by 30’?” Transactions of the Royal Society of
Tropical Medicine and Hygiene, vol. 111, pp. 285-286, 2017.

[3] T. P. Scott, A. Coetzer, K. De Balogh, N. Wright, and L. H.
Nel, “The Pan-African Rabies Control Network (PARACON):
a unified approach to eliminating canine rabies in africa,”
Antiviral Research, vol. 124, pp. 93–100, 2015.

[4] E. Shim, K. Hampson, S. Cleaveland, and A. P. Galvani, “Evalu-
ating the cost-effectiveness of rabies post-exposure prophylaxis:
a case study in Tanzania,” Vaccine, vol. 27, no. 51, pp. 7167–7172,
2009.

[5] WHO, Global Elimination of Dog-Mediated Human Rabies,
World Organization for Animal Health, 2018.



Journal of Tropical Medicine 5

[6] M. C. Fitzpatrick, K. Hampson, S. Cleaveland et al., “Cost-
effectiveness of canine vaccination to prevent human rabies in
rural Tanzania,” Annals of Internal Medicine, vol. 160, no. 2, pp.
91–100, 2014.

[7] T. Lembo, K. Hampson, M. T. Kaare et al., “The feasibility of
canine rabies elimination inAfrica: dispelling doubtswith data,”
PLOS Neglected Tropical Diseases, vol. 4, no. 2, article no. e626,
2010.

[8] S. Elieza,Trends inDog Bites andHumanRabies inGreater Accra
Region, Universty of Ghana, Accra, Ghana, 2016.

[9] K. Afakye, E. Kenu, K. M. Nyarko, S. A. M. Johnson, F.
Wongnaah, andG. K. Bonsu, “Household exposure and animal-
bite surveillance following human rabies detection in Southern
Ghana,”The Pan African Medical Journal, vol. 25, p. 12, 2016.

[10] P. A. Apanga, J. K. Awoonor-Williams,M. Acheampong, andM.
A. Adam, “A presumptive case of human rabies: a rare survived
case in rural Ghana,” Frontiers in Public Health, vol. 4, 2016.

[11] S. Cleaveland, F. Lankester, S. Townsend, T. Lembo, and K.
Hampson, “One health: rabies control and elimination: a test
case for one health,” Veterinary Record, vol. 175, no. 8, pp. 188–
193, 2014.

[12] E. P. J. Gibbs, “The evolution of one health: a decade of progress
and challenges for the future,” Veterinary Record, vol. 174, no. 4,
pp. 85–91, 2014.

[13] Government of Ghana, “Eastern Region,” http://www.ghana
.gov.gh/index.php/about-ghana/regions/eastern-region, 2018.

[14] T. P. Scott, A. Coetzer, A. S. Fahrion, and L. H. Nel, “Addressing
the disconnect between the estimated, reported, and true rabies
data: the development of a regional African Rabies Bulletin,”
Frontiers in Veterinary Science, vol. 4, 2017.

[15] E. O. Ogundare, O. S. Olatunya, I. O. Oluwayemi et al., “Pattern
and outcome of dog bite injuries among children in Ado-Ekiti,
Southwest Nigeria,” Pan AfricanMedical Journal, vol. 27, Article
ID 81, 2017.

[16] E. Q. Archampong, “Editorial: dog menace in Accra,” Ghana
Medical Journal, vol. 12, no. 2, pp. 126–128, 1973.

[17] H. M. Engmann and N. L. Engmann, “Dog menace in Accra:
some reflections and exhortations regarding corrective mea-
sures in the Kaneshie suburban region,”GhanaMedical Journal,
vol. 12, no. 2, pp. 227–231, 1973.

[18] A. Ogee-Nwankwo, D. Opare, G. Boateng et al., “Assessment of
national public health and reference laboratory, Accra, Ghana,
within framework of global health security,” Emerging Infectious
Diseases, vol. 23, no. 13, 2017.

[19] P. M. Rabinowitz, R. Kock, M. Kachani et al., “Toward proof
of concept of a one health approach to disease prediction and
control,” Emerging Infectious Diseases, vol. 19, no. 12, 2013.

[20] T. C. Cardoso, L. H. Q. D. Silva, A. Albas, H. L. Ferreira, and
S. H. V. Perri, “Rabies neutralizing antibody detection by indi-
rect immunperoxidase serum neutralization assay performed
on chicken embryo related cell line.,” Memórias do Instituto
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