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ABSTRACT

Ethiopia is home to a variety of species of wild animals. According to the International Union for the
Conservation of Nature’s (IUCN) Red List of Threatened Species, the Ethiopian wolf is considered an
"Endangered" species. Rabies and Canine Distemper (CDV) were cited as a threat to Ethiopian wolves.
The consecutive outbreaks of these diseases have drawn attention to the critical situation of the wolf
population. Various population management strategies, including regular monitoring and surveillance,
should be applied to ensure early detection. Effective surveillance systems can assist in early disease
detection and response, however, to ensure that the surveillance systems are suitable for attaining the
ultimate benefits, regular and relevant evaluations of the system are important. However, there is no
evidence of regular evaluations of the Ethiopian wolf disease surveillance system’s performance.
Therefore, this study evaluated the current system for monitoring Rabies and CDV infections in
Ethiopian wolves. The CDC guidelines for assessing public health surveillance systems along with
supplementary attributes related to the performance of the system were adapted and used in this study.
Three national wildlife veterinarians and five wildlife monitoring experts were identified and recruited
for the survey. An assessment of the communication and reporting system showed that monitors used
both manual and digital technology to record and organize data. Threats like disease incidents were
communicated to the national veterinary unit and to the protected area management, which included
the chief warden, wardens, and chief scout. Surveillance data analysis was conducted randomly and
most of the respondents claimed that the central database containing all the disease information about
the wolf was not accessible to the national wildlife veterinarians. Hence, data sharing and collaborative
analysis were compromised. Acceptability was measured by the level of participation and active
engagement, 90% of the participants were actively engaged in the system. All participants agreed that
the surveillance system survey tools and formats were easily adaptable to incorporate new variables
for evaluating additional health threats when necessary. The surveillance system monitored all wolf
populations regardless of age, pack size, sex, and population status. The study found that attributes like
timeliness, stability, and completeness were ranked ‘unsatisfactory’ by the respondents while the other
attributes ranked fit for the standard. This showed that the current surveillance system was running well
there are important components to consider for upgrading the output and to increase its performance to

the required standard.

Keywords: wildlife, surveillance, Ethiopian wolf, Rabies, Canine Distemper
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CHAPTER 1. GENERAL INTRODUCTION

1.1 LITERATURE REVIEW

Ethiopia is home to a wide diversity of wildlife species, including 320 species of mammals (57 of
which are endemic), 926 species of birds (18 of which are endemic), 242 species of reptiles (15 of
which are endemic), 73 species of amphibians (30 of which are endemic), 180 species of fish (41 of
which are endemic), and 6862 species of insects (Wale, 2017). Currently, there are 73 wildlife-protected
areas in Ethiopia, which are divided into six management categories. These consist of 25 controlled
hunting areas, five biosphere reserves, two wildlife sanctuaries, six wildlife reserves, 27 national parks,
and eight community conservation zones. The Ethiopian Wildlife Conservation Authority (EWCA)

manages 12 national parks and two wildlife sanctuaries (Tessema et al., 2010).

Infectious diseases can have a significant economic impact, threaten the lives of humans and
livestock, and affect the welfare and conservation of wildlife, including the species of high
conservation value (Artois et al., 2009; Canessa et al., 2018). As a result, it is extremely important to
monitor zoonoses that originate from wildlife and can affect livestock and human populations (Woodset
al., 2019). In an epidemiological setting, “surveillance has been defined as the systematic
measurement, collection, collation, analysis, interpretation, and timely dissemination of animal health
and welfare data from defined populations essential for describing health-hazard occurrence and to
contribute to the planning, implementation, and evaluation of risk-mitigation actions” (Hoinville et al.,
2013).

Wildlife disease surveillance plays a crucial role in both disease control and conservation efforts. Some
pathogens listed by the World Organization for Animal Health (WOAH) can infect and be maintained
in wild animals, making them a reservoir for many diseases of humans and livestock. Therefore,
efficient surveillance is important for timely detection and rapid response to new and emerging
diseases (Grogan et al., 2014). There are two types of pathogen surveillance in wildlife management.
General or scanning surveillance is used to observe animals' overall health status, and targeted
surveillance focuses on a specific pathogen in distinctive wild animal populations (WOAH, 2010).Under
the Ethiopian Wildlife Conservation Authority, wildlife disease management uses general(passive) and

targeted (active) surveillance systems.

According to the International Union for the Conservation of Nature (IUCN) Red List of Threatened
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Species, the Ethiopian wolf (Canis simensis) is listed as “endangered". The species is facing a high
risk of extinction as the population in the wild is decreasing. The wolf can only be found in Ethiopia's

highlands at elevations above 3,500 meters (Sillero-Zubiri, 1992). They forage mostly on small
mammals that are also indigenous to the Afro-alpine habitat, and they dwell in family packs (Ashenafiet
al., 2005). Among the six different populations that exist, there are now less than 500 wolves left, with
the majority residing in the Bale Mountains National Park (Mooney et al., 2023). Their Afroalpine
habitats are being encroached upon by high-altitude agriculture (Marino, 2003). Rabies was cited as a
threat to the Ethiopian wolf and they are also susceptible to Canine Distempervirus originating from
domestic dogs (Haydon et al., 2006). Periodic epidemics of Rabies and distemper in the Wolf

population could eventually lead to the local extinction of these rare canid species (IUCN, 2022).

1.1.1. RABIES

Rabies is a zoonotic, fatal infection caused by the Rabies virus of the genus Lyssavirus and family
Rhabdoviridae (Zhang et al., 2008). According to WOAH, Rabies has been eliminated in various
regions worldwide, including Western Europe, North America, Japan, South Korea and certain areas
of LatinAmerica, although it remains endemic in Africa and Asia. It affects many species of warm-
blooded animals, and it is recognized as a significant infectious disease impacting wild animal
populations (Sterner & Smith, 2006). Rabies poses a heightened risk of extinction for 16 wildlife
species, which include the Ethiopian wolf (Canis simensis) and African wild dog (Lycaon pictus)
(Stuchin et al., 2018). Domestic dogs are the primary reservoir and source of infection for the canine
Rabies virus (Stuchin et al., 2018). The presence of the Rabies virus in domestic dog populations is
believed to be of the canid type and with the absence of any other animal reservoirs in the wolf habitat,
it is evidence that domestic dogs play a significant role in the transmission of the Rabies virus infections
in the wolf in Bale Mountains and other parts of Ethiopia (Randall et al., 2004). Continuous Rabies
outbreaksin these populations could lead to an epidemic and ultimately result in the extinction of the
Ethiopian wolf (Singh et al., 2017).

The severity and likelihood of an outbreak is dependent on the frequency of contact betweenand within
wolf packs, and the presence of sympatric dogs in the area (Macdonald, 1993). Periodic outbreaks of
Rabies in the Ethiopian wolf occurred in 1992, 2003, and between 2008-2009 and were responsible
for the decline of the population by greater than 70% (Gordon et al., 2015). The clinical signs observed
in Ethiopian wolves were similar to those observed in rabid domestic dogs and included hind limb

ataxia leading to frequent falls, depression, significant weight loss, a poor coat,restlessness or abnormal



roaming behavior, aggression, loss of fear of humans or other wolves, and excessive salivation prior to
death (Randall et al., 2006). Consistent with wolves, rabid domestic dogs show severe agitation and
restlessness, loss of fear and become aggressive, and the urge to roam and bite anything. Spasms and
paralysis of the pharyngeal muscles make swallowing difficult and lead to excessive salivation and the
disease then later progresses to paralysis and death (Fekadu, 1993). Most clinical symptoms are linked
to misfunction of the central and peripheral nervous systems (Zhu & Liang, 2012). Any portion of the
affected brain can be examined for the diagnosis of Rabies in an animal. However, to definitively
exclude Rabies, the examination must use tissue from at least two different parts of the brain,
specifically the brain stem and cerebellum. The gold standard for diagnosing Rabies involves detecting
the antigen through the direct immunofluorescent antibody (DFA) test which is the gold standard of
Rabies diagnosis (Durr et al., 2008; Yousaf et al., 2012).

1.1.2. CANINE DISTEMPER VIRUS (CDV)

Canine Distemper is a disease caused by the CDV, that is a member of the genus Morbillivirusin the
family of Paramyxoviridae (Martella et al., 2008). Studies have shown that a wide variety of wild
mammalian species can be infected with CDV (Martella et al., 2008). In addition to the endangered
wildlife species, which include Ethiopian wolf (Canis simensis), several endangered species like the
Iberian lynx (Lynx pardinus), the Amur tiger (Panthera tigris altaica), and the Santa Catalina Island
fox (Urocyon littoralis catalinae) have been impacted by CDV infections (Marston et al., 2017). CDV
primarily transmits through aerosolized respiratory droplets containing the virus, although other bodily
excretions and secretions, such as urine, might infect susceptible hosts if aerosolized (Deem et al.,
2000). Among various infectious diseases in domestic dogs, CDV is currently recognized for its
second-highest fatality rate following Rabies, posing a threat to carnivorespecies worldwide (Deem et
al., 2000).

In addition to rabies, the Ethiopian wolf population has been threatened by repeated CDV outbreaks
(Mahl et al., 2014). During two CDV epidemics (2005-2006 and 2010), Ethiopian wolves were
reported to have died at rates (85% subadults; 38% adults) that were much higher than the estimated
annual natural death rate (15%) (Gordon et al., 2015). Because of these outbreaks, two subpopulations
of wolves were driven to extinction (Mahl et al., 2014). Like Rabies, domestic dogs were reported to
be the source of CDV outbreaks in Ethiopian wolves in consecutive years (Gordon et al., 2015). The
clinical signs of CDV are influenced by the virulence of the viral strain,environmental factors, host
age and immune status, and the species of the infected host species (Carvalho et al., 2012). CDV inall
animals often affects the respiratory, gastrointestinal, integumentary, and central nervous systems

(CNS) (Carvalho et al., 2012). During confirmed CDV outbreaks in Ethiopian wolves, the animals had
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been seen with clinical signs consistent with Canine Distemper disease (Gordon et al., 2015). Because
of the similarity of clinical signs between CDV and other respiratory and enteric diseases, laboratory
analysis is necessary to confirm a suspected case of CDV infection in animals (Elia et al., 2006).
Laboratory tests that include immunofluorescence (IF) on conjunctival, nasal, and vaginal smears
(Jozwik & Frymus, 2005), and virus isolation on cell lines (Martella et al., 2008) are used for the
confirmation of CDV infection. Molecular assays, including reverse transcriptase polymerase chain
reaction (RT-PCR), have also been successful in diagnosing CDV (Elia et al., 2006).

1.1.3. SURVEILLANCE SYSTEMS

Effective surveillance systems contribute to the early detection of outbreaks (Gortazar et al., 2015;
Grogan et al., 2014) and enable the implementation of effective disease management strategies aimed
at reducing the impact of outbreaks on the population (Salman et al., 2003). Therefore, surveillance
programs serve as a guide to identifying cases to prioritize and facilitate the implementation of
effective prevention and control strategies (Chenais et al., 2015). Moreover, surveillance systems can
contribute to monitoring disease trends, while the information gathered from such activities can be
utilized to identify patterns or changes in disease occurrence and distribution. Thus, this in turn further
informs conservation and management efforts (Randall et al., 2006). Surveillance systems also aid in
assessing the effectiveness of disease prevention and management interventions (Nsubuga et al., 2004).
The surveillance information can be utilized to refine and improve intervention strategies, potentially
enhancing protection schemes for Ethiopian wolf populations (Knobel et al., 2008). The systems can
also promote collaboration among various stakeholders, ensuring that surveillance and management
efforts remain effective and sustainable in the long term (Pruvot et al., 2023). By establishing effective
disease surveillance systems, we can significantly improve the protection of the health and long-term
viability of the Ethiopian wolf (Randall et al., 2006). Hence, regular and thorough evaluations of
the surveillance system are highly recommended to ensure that it is suitable for attaining the ultimate

benefits and enhancing its performance and efficiency (Calba et al., 2015; Drewe et al., 2012)

1.2. PROJECT RATIONALE
CDV outbreak was reported in Ethiopian wolves (Gordon et al., 2015). Neighboring domestic dogs

sharing the same habitat played a major role in the onset of Rabies and CDV disease outbreaks (Marino
et al., 2006). The recurrent and devastating occurrences of both Rabies and CDV epizootics, along
with continuous habitat loss, pose a significant risk to the viability of this rare canid species (Laurenson
et al., 1998). The influence of CDV and Rabies on the population of Ethiopian wolves is profound,
with some estimates indicating that these diseases could ultimately result in species extinction in the

wild. Efforts to mitigate the impact of these diseases on Ethiopian wolves include vaccination
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campaigns (Knobel et al., 2008; Marino et al., 2006). Surveillance and monitoring programs along
with research on the ecology and transmission of these diseases in the populations (Randall et al.,
2006). The dire state of the wolf population following successive outbreaks led to the establishment of
the Ethiopian wolf Conservation Program (EWCP) in 1995, spearheaded by Oxford University. Since
then, ongoing disease impact studies on the population status of the species, disease management in
domestic dogs, community outreach efforts, and regular monitoring and surveillance for early
detection of Rabies and CDV outbreaks have been conducted through collaboration between EWCA
and EWCP (Sillero et al., 2000). However, there is no evidence to indicate that the performance of the
Ethiopian wolf disease surveillance system is regularly assessed (Drewe et al., 2012). Moreover, a
suitable guideline for the evaluation of wildlife surveillance does not exist. Therefore, this study aims
to evaluate the existing system for monitoring Rabies and CDV infections in Ethiopian wolves. The
findings will determine whether the current wildlife disease surveillance programs designed for
Ethiopian wolves are effective. Furthermore, any gaps identified will inform recommendations for

improving the performance of the current system.

1.3.PROJECT AIMS AND OBJECTIVES

The aims of the project are to:
e Evaluate the effectiveness of the wildlife Disease Surveillance system in Ethiopia for
detecting Rabies and Canine Distemper Virus in the Ethiopian wollf.
e Recommend strategies and improvements to enhance the overall effectiveness and
performance of Wildlife Disease Surveillance systems for Rabies and Canine Distemper virus

in the Ethiopian wolf.

Specific objectives include to:

1. Evaluate the coverage and frequency of surveillance activities conducted for Rabies and Canine
Distemper virus within Ethiopian wolf populations.

2. Determine the efficiency of data collection, management, and reporting processes within the
Wildlife Disease Surveillance systems for Rabies and Canine Distemper virus in Ethiopian
wolves.

3. Identify any gaps or limitations in the current Wildlife Disease Surveillance systems specific

to Ethiopian wolves.
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CHAPTER 2. MATERIALS AND METHODS

2.1. STUDY AREA

The study focused on the evaluation of the current disease surveillance methods used for monitoring
selected infectious diseases in Ethiopian wolves managed by the EWCA. The study was approved by
the University of Pretoria Animal/Research Ethics Committee No. 22902067 (REC176-22). The
study areas were spread across climatically distinct regions of Ethiopia that include the high altitudes

of Ethiopia (Bale and Simien Mountain National Parks), where most of the wolves are found (Fig 1).
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Figure 1 The Map of Ethiopia: Distribution of Ethiopian wolves (black) across highland
regions(Sillero, Malcolm, et al., 2000).
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2.2. MODEL SYSTEM AND JUSTIFICATION OF THE MODEL

In the absence of a wildlife-specific guideline for evaluating surveillance systems, this study utilized
the CDC guidelines designed for evaluating public health surveillance systems
(https://www.cdc.gov/mmwr/preview/mmwrhtml/00001769.htm). The guidelines include evaluating

zoonotic diseases and other related events associated with public health based on six tasks (A-F) as

indicated in Appendix (A). In this study, specific components of all six tasks were evaluated.

2.3. STUDY PARTICIPANTS AND DATA SOURCES (TASK A:
STAKEHOLDER ENGAGEMENT)

Three national wildlife veterinarians and five wildlife monitoring experts were identified and
recruited into the study based on their knowledge and exposure to the current disease surveillance
system applied to the Ethiopian wolf. Informed consent was obtained from each participant.

2.4. DESCRIPTION OF THE SURVEILLANCE SYSTEM TO BE
EVALUATED (TASK B)

Wild canids are susceptible to Rabies and Canine Distemper virus that could be transmitted by
domestic dogs. The endangered Ethiopian wolf is considered the world’s rarest canid. Rabies virus
has been a threat to the rarest canid (Ethiopian wolf), and IUCN recorded this species as endangered
under the Red List. A retrospective review of outbreak reports showed that diseases like Rabies and
CDV contributed to the 70% mortality of wolves within focal packs. These repeated outbreak
occurrences raised concerns about the conservation of this species and initiated the establishment of
the Ethiopian wolf Conservation Program (EWCP). Due to the high potential of transmission of this
virus and the conservation status of the Ethiopian wolf regular monitoring and surveillance for early
detection of an outbreak become mandatory. The surveillance system is composed of veterinarians,
field monitoring teams, wolve ambassadors, and passive surveillance participants like tourists and
researchers. Over $ 30,000 was allocated annually to run the costs of surveillance and monitoring of
the wolf population. In collaboration with EWCP, EWCA was also an active participant in the
surveillance system by assigning wildlife veterinarians to assist the surveillance system. Field
monitoring teams, local veterinary service, local communities and wolf ambassadors collected

surveillance data for compilation and analysis by EWCP.
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The final reports were disseminated to different stakeholders including EWCA. After the analysis
was made by EWCP the results were used for implementation of management actions like reactive
vaccination. The system was through continuous improvement based on the results from the feedback
system (Fig.2).
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Figure 2 Illustration of the reporting flow chart for the disease surveillance of Ethiopian wolves.
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2.5. THE EVALUATION DESIGN (TASK C)

A questionnaire adapted from the CDC updated guidelines (Appendix B) was used to evaluate the
surveillance system. Since the CDC guidelines were prepared for public health surveillance system,
only sections of the questionnaire that were identified as suitable for evaluating wildlife surveillance
systems and that matched the scope of this study were used for the collection of data. Respondents
were asked to answer questions on the communication and reporting system, the availability of forms,
manuals, and guidelines, the performance of the outbreak investigation, and case confirmation.
Additionally, they were asked to describe the surveillance system attributes. Except for a few open-
ended questions, all the questions were structured in a dichotomous manner, and respondents were
required to respond with a 'yes' or 'no'. In addition to the questionnaire, surveillance records and
annual reports were used to summarize the assessment of the current surveillance system by
examining through browsing these documents to match with responses from the participants.
Informed consent was obtained from each participant. To interpret the quantitative results, the main
findings of the surveillance system assessment were described and analyzed using Microsoft Excel
2007.

2.6. SURVEILLANCE SYSTEM ATTRIBUTES (TASK D)

The attributes below were assessed to gather evidence to evaluate the current surveillance system. In
addition to describing the surveillance system and providing information regarding its purpose and
operation, additional attributes pertaining to the performance of the system were adapted and used in

this study.

Acceptability: Measures the willingness of surveillance participants to appropriately use the system,
demonstrated through active involvement in early case detection and rapid response. It is assessed by

the reporting rates of health facilities over the previous 12 months and the timeliness of data reporting.
Timeliness: It is determined by how many of the expected reports were submitted on time.

Representativeness: Describes the inclusiveness of the system for health-related events to be

detected and described by the population, place, and time.

Stability: Refers to the system’s consistent reliability and availability in detecting and responding to
health-related events without interruptions or failures. It ensures the system functions smoothly under

various conditions, maintaining its effectiveness over time.
16



Flexibility: Refers to the ability of a surveillance system to adjust easily to changing needs or
conditions, requiring only minimal additional time, resources, or experts to do so. This adaptability

ensures the system remains effective even in dynamic or unexpected situations.

Simplicity: encompasses both the structural design and operational ease of a system. The surveillance

system should be designed to maintain its highest level of simplicity while still achieving its objectives.
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CHAPTER 3. RESULTS

The questionnaire was completed by a total of eight responders (three national wildlife veterinarians,
and five monitors). All responders answered all questions presented in the questionnaire.

3.1. COMMUNICATION AND REPORTING SYSTEM

To closely monitor the daily activity of the wolf packs, 14 monitors and 16 wolf ambassadors were
deployed throughout the wolves' habitat in the country. Monitors play a significant role in the
surveillance system and are trained by the Ethiopian wolf conservation program for the collection of
primary field data regarding the overall status, which includes the disease status of each wolf pack.
Wolf ambassadors are individuals nominated from the local community, that are trained to serve as
first-line detectors of any abnormal casualties among the wolf population. Between 2020 and 2022,
over 3600 man-days observing wolves across the 92 wolf packs throughout the country and 4000
sightings of wolves or groups of wolves were recorded. Man days refers here, to the total amount of
work or labor equivalent to one person working for the mentioned days to quantify the invested labour
based on time and manpower. Any clinical signs or inactivity were reported to the veterinary unit via

phone communication.

Monitors used manual and digital technology (A Wolf App) to record and organize data. Following
sample collection, threats such as disease and injuries were communicated to the veterinary unit within
the protected area and the national wildlife veterinary unit. Additionally, summary reports containing
information regarding the monitoring process, observations of threats, and implemented mitigation
plans aimed at preventing, controlling, and addressing issues were prepared and submitted to the
National Wildlife Veterinary Unit (Fig. 3). These reports were also shared with protected area
management staff, which are wardens and chief scouts. The contents of the reports were discussed
during annual meetings with stakeholders. Although reports could be accessed online, some years

experienced either incomplete or entirely missing reports.

3.2.AVAILABILITY OF SURVEILLANCE GUIDELINES,
DOCUMENTS ANDFORMATS

Two respondents (25%) from EWCP reported the availability of a national manual and guidelines for
Rabies and CDV surveillance in wildlife. Conversely, 75% of respondents reported the absence of
such guidelines for surveillance. Similar findings were observed regarding the availability of standard
case definitions for priority diseases like Rabies and CDV: two respondents from EWCP affirmed the

18



existence of standard case definitions while the remaining experts disagreed, stating that there was no
standard case definition. Likewise, regarding the availability of a guideline for specimen collection,
handling, and transportation, six (75%) experts reported that there were no available guidelines, while
two experts indicated otherwise, reporting the presence of available guidelines.

3.3. SURVEILLANCE DATA ANALYSIS

All participants except one expert from EWCP, reported that they had never received training on
surveillance systems, and had not participated in surveillance data analysis. Furthermore, the data
center was exclusively managed by EWCP, with no access granted to the National Wildlife Veterinary
Unit staff. Consequently, the analysis of the collected and recorded epidemiological data was
conducted sporadically and inconsistently.

To carry out the surveillance data analysis effectively, it was crucial to determine and document the
total population of wolves within each pack. This figure was a foundational denominator for
epidemiological analysis to determine disease prevalence. Comprehensive records of each wolf pack,
including family structure, sex, and age classification, were compiled by the monitors. These datasets
were instrumental in conducting analyses of disease prevalence across different sex and age

categories.

3.4.OUTBREAK INVESTIGATION, CASE DETECTION AND
CONFIRMATION

EWCP health facility established a standard case definition for the priority diseases in the wolf
population. Suspect cases were considered when animals showed clinical signs such as ataxia,
depression, weight loss, restlessness (unusual raging), aggressiveness, fearlessness both towards
humans and other animals and profuse salivation at a later stage. To confirm the case, the virus must

be detected in a brain sample using a fluorescent antibody test.

Despite acknowledging its importance, the experts from EWCA involved in this study were unaware

of the existence of a standard case definition.

As indicated in the examined reports, outbreaks in the Ethiopian wolf population occurred at various
intervals between 2018-2023. According to the expert's explanation of the system for case detection,
cases were defined based on the observed clinical signs and fresh carcasses from a suspected outbreak

were always subjected to sample collection. The collected samples were then submitted to the
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National Laboratory facility (Ethiopian Health Institute), and the Animal-Plant Health Agency
(APHA), UK for further analysis. A disease alert network system was established in recent years to
train local veterinarians, community leaders, and wolf ambassadors. The surveillance system, which
involves local individuals, facilitated the timely detection of diseased or dead wolves, aiding in early
case detection.

3.5.USEFULNESS

The analysis of surveillance reports and management actions revealed that implementing a disease
surveillance system in the wolf population enhances the ability to quickly detect outbreaks and
implement measures such as reactive vaccination following surveillance results. Accordingly, 70% of
domestic dogs and 40% of wolves were targeted for vaccination to maintain herd immunity. The
success or usefulness of the system is thus evidenced by the decrease in the frequency of outbreaks
and an increase in the population size. A similar approach was used for Canine Distemper disease

prevention and control.

3.6. SURVEILLANCE SYSTEM ATTRIBUTES

Simplicity: All respondents agreed on the easy accessibility of the surveillance system to data
collection and recording, which is necessary for organizing information and timely investigation of
outbreaks. The process included completing the digital form, which takes between 5 to 10 min, thus
allowing monitors from all work levels to record and update data when necessary. Additionally, the
availability of case definitions in the local languages (Amharic and Oromifa) improved the output of
early detection. However, all stakeholders indicated it took more than two weeks to receive laboratory

confirmation.

Data Quality: Regarding the question on the completion and accuracy of the filled data in the
reporting form, all respondents agreed that 90% of the total reports were filled in completely and the
information provided was accurate. In line with the response from the experts, the surveillance data
collection forms referred to in the study demonstrated that except for a few blank or unknown

responses, all the necessary data were recorded completely through digital and manual means.

Acceptability: The responders described that the surveillance system used both active and passive
means to gather data. While the community engages in passive surveillance through chosen wolf

ambassadors, the monitoring crew leads an active surveillance. All respondents agreed on the effective
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participation of stakeholders and parties dedicated to supporting the surveillance system. This includes
but is not limited to community leaders, wolf ambassadors, monitors, laboratories, and local
veterinarians. Ninety percent of stakeholders were successfully engaged in the system. Most of

the reporting health units fully comprehended and employed case definitions and utilized the

appropriate surveillance reporting formats.

Flexibility: Following discussions with the monitoring and veterinary team, it was discovered that
the first Canine Distemper virus outbreak was detected in 2005, 14 years after the first Rabies outbreak
was identified. The monitoring procedure and reporting system remained mostly unchanged during
the different outbreak scenarios. Detection of different diseases through the same system indicated
the adaptability of the system for use in the detection of other pathogens.

Representativeness: The reviewed reports of the surveillance, which included the detection of Rabies
and CDV even in small wolf packs, demonstrated its high level of inclusiveness. According to the
responses from the stakeholders, the surveillance system also monitored all wolf populations
regardless of age, pack size, sex, and population status. Hence, both focal and small packs inhabiting

the Ethiopian highlands were under critical surveillance.

This indicates that the surveillance system considers the entire population rather than concentrating
solely on specific wolf packs. Additionally, the inclusion of epidemiological variables like sex and

age groups further shows its representativeness.

Timeliness: As described above, the reporting rate of monitors and local veterinary units in local
administrative zones was found effective and sufficient with almost all reporting sites being
functional. More than 90% of these reporting sites report on time. However, as it can be seen in Table
1 below, the respondents from the national veterinary unit, were not satisfied with the performance
of EWCP reporting and claimed that on-time reports and information communication from the
protected areas/EWCP to the central office of the Ethiopian Wildlife Conservation Authority is slow
and irregular. Additionally, they stated that the necessity of sending samples abroad led to delays in

obtaining confirmatory laboratory results.

Completeness: According to the expert's opinion on the regularity of report submissions, the study
revealed variations in reporting line structures. EWCP regularly receives reports from the community,
wolf ambassadors, field monitoring teams, and local veterinary services,with experts confirming the
receipt of complete reports from all reporting agents. Conversely, responses from EWCA indicated
that the flow of information, particularly through regular reports from EWCP to the National Wildlife

Veterinary unit, was inconsistent and regular means ofcommunication in the form of periodic reports,
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was lacking (Table 1).

Stability Among the eight experts involved in the study, five (62.5%) (Table 1) believed that the
surveillance system remained stable and was not affected by recent restructuring efforts. However,
other respondents expressed a differing view, noting that the system faced challenges during the
COVID-19 pandemic, including resource shortages and the negative effects of staff turnover on the

surveillance procedures and activities.

Table 1. Summary of participants' perceptions regarding the performance of various surveillance
system attributes. The level of agreement is categorized as “unsatisfactory” or “satisfactory” for each
attribute.

ATTRIBUTE LEVEL OF AGREEMENT IMPLEMENTATION
BY PARTICIPANTS (%) STATUS
Training on the surveillance 1(10) Unsatisfactory
system
Availability of surveillance 2(25) Unsatisfactory
guideline
Acceptability 8(100) Satisfactory
Completeness 4(50) Unsatisfactory
Flexibility 8(100) Satisfactory
Stability 5(62.5) Unsatisfactory
Simplicity 8(100) Satisfactory
Representativeness 8(100) Satisfactory
Data quality 8(100) Satisfactory
Timeliness 4(50) Unsatisfactory
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CHAPTER 4. GENERAL DISCUSSION AND
CONCLUSION

4.1. DISCUSSION

The Ethiopian wolf is an endemic, yet endangered wild canid found only in the highland areas of
Ethiopia. This very rare species was put under pressure and brought to the verge of extinction. The
IUCN has listed this species as endangered due to various threats (https://www.iucnredlist.org/ -
Accessed 29 February 2024). Diseases like Rabies and CDV are significant threats to wolves and are
responsible for the rapid population decline of this species (Gordon et al., 2015). Various strategies
were implemented to increase the population density. Vaccination, habitat enrichment, community
outreach, disease surveillance, and active population monitoring are some of the strategies (Sillero-
Zubiri, 1992). Since disease was the primary reason for the loss of population, it is crucially important
to create a well-designed disease surveillance system. The lack of an appropriate surveillance system
and poor population management was considered a risk factor for the sharp decline of the population
(Ryser-Degiorgis, 2013). Hence, this study evaluated the suitability of the current surveillance system

for monitoring and detecting disease in Ethiopian wolves.

Assessing the surveillance system contributes to the identification of existing gaps and devising
strategies to address them. In addition to the lack of system integration, the study discovered a
communication gap between the EWCP veterinary unit and the national wildlife veterinary unit. This
situation likely arose due to inadequate management practices and a lack of understanding regarding
the crucial role of ensuring equal participation from all stakeholders in the surveillance system. Since
both EWCA and EWCP share the common objective of establishing a sustainable wolf population,

they need to have a robust information and document-sharing platform in place.

Furthermore, the study revealed that, except for a single respondent, the other experts responsible for
organizing and leading the disease surveillance had no formal training in this field. The main reason
for the absence of training could be a lack of resources and poor knowledge of the importance or need
for a well-organized surveillance system. To get the best performance from the surveillance system,

sufficient resources should be allocated and the experts running the system must be well-trained.

WOAH also recommends having a strong data management system along with regular data analysis

as a key aspect for decision and policymaking. Even though data analysis can be conducted by skilled

23


https://www.iucnredlist.org/

personnel, the output of the analysis must be made available and widely disseminated to engage people
at all levels who have a significant contribution to the functioning and success of the system.

However, the study revealed a gap in the dissemination of surveillance outputs. This is again related
to the absence of trained experts. The need for regular communication of the analyzed surveillance
results was neglected due to similar causes. The prolonged waiting period for laboratory results
affected the timeliness of the system and possibly compromised the rapid response to the outbreaks.
The analysis conducted on the effectiveness of the attributes of the surveillance system found the
necessary attributes of completeness, stability, and timeliness to be unsatisfactory. This affects the
performance and effectiveness of the system. However, the attributes of flexibility, representativeness,

data quality, acceptability, and simplicity were considered acceptable.

Due to the need to find an assessment tool designed for evaluating wildlife surveillance systems, the
study adopted a few components from CDC guidelines prepared for assisting the assessment of the
public health surveillance system. Since it is not designed for monitoring wildlife health this study has
limitations and the absence of standard scoring methods leads to subjectivity in the results.
Considering the huge importance of assessing the surveillance system to enhance its performance, it
is better to use more proficient tools to conduct an in-depth system analysis and to involve a larger

number of participants.

4.2. CONCLUSION AND RECOMMENDATIONS (TASK E)

In conclusion, an assessment of the surveillance system for monitoring priory diseases in Ethiopian
wolves has revealed deficiencies across several components of the current system. For instance,
stakeholders did not endorse the surveillance guidelines and manuals, personnel involved in the
system lacked training, and laboratory results during the outbreaks were delayed, potentially
impacting timely responses. System attributes such as stability, completeness, and timeliness were
identified as weaknesses in the surveillance system, while other attributes remained satisfactory.
Therefore, based on these findings, the following recommendations are proposed.
+ Participants in the surveillance system should receive comprehensive training on how the system
functions and understand the value of each surveillance system component.
% Involve epidemiologists in the system to enhance the scientific design of disease studies and
propose effective management actions.
+» Establish a reporting line that includes all relevant entities and implement a regular feedback system

to enhance communication and collaboration.
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“ Implement a national central database to store all surveillance data and conduct regular analysis to
extract information to facilitate effective decision-making.

% Manuals and guidelines for wildlife surveillance should be endorsed and distributed nationally.

¢ Surveillance reports should be disseminated regularly to every concerned stakeholder to ensure
transparency.

++ Conduct periodic performance assessments of the surveillance system to identify gaps and address

limitations, promoting continuous improvement and effectiveness.

The outcome of this study has established whether the current wildlife disease surveillance programs for
the Ethiopian wolf are fit for purpose, and it has further facilitated the establishment of effective
prevention and control strategies for potential zoonosis events. However, this study was conducted based
on a few selected experts due to time constraints and security reasons. To fully investigate and capture

the broad and deeper sense of the surveillance system, we recommend using a larger sample size.

4.3. DISSEMINATION OF THE RESULTS (TASK F)

The result of this study will be shared with all main stakeholders of the surveillance system through
direct communication during quarterly and annual meetings. The report will also be disseminated

through emails to the concerned body. Additionally, it will be published to reach anyone interested.
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APPENDICES

Appendix A: CDC guidelines for evaluating public health surveillance systems

Checklist for Evaluating Public Health Surveillance Systems

Tasks for evaluating a surveillance system™® Pageis) in this report
1 Task A. Engage the stakeholders in the avaluation 4
1 Task B. Describa the surveillance system to be avaluated 4-11

[0 1. Describe the public health importance of the health-related svent under survaillance g= 5

[ a. Indices of frequency
0 b Indices of severity
[ &. Disparitias or inaquities associated with the haalth-related svant
[1d. Costs associatad with the health-related avent
[ e Pravantability
[ f. Potential future clinical course in the absance of an intervention
[ g. Public interest
[12. Describe the purpose and operation of the surveillance systam 5-10
[ a. Purpose and objectives of the system
[ b. Planned uses of the data from the system
[ c. Health-ralated event under surveillance, including case definition
[ d. Legal authority for data collection
[ & Thea system rasides whera in organization{s)
[ f. Level of integration with athar systems, if appropriate
[ g. Flow chart of systam
[ h. Components of system
11} Population under surveillance
[12} Period of time of data collection
[13} Data callaction
[14} Raporting sources of data
[15} Data managameant
[16) Data analysis and dissemination
[17} Patient privacy, data confidentiality, and system security
[18} Records managament program
[1 3. Describe the resources usad to oparate the survaillance system 10-11
[ a. Funding source(s)
[ b. Personnel requirements
[ ¢. Other resourcas

0 Task C. Focus the evaluation design 11-12
[1 1. Determing the specific purpose of the evaluation
[1 2. Identify stakeholders who will receive the findings and recommendations of the evaluation
[1 3. Considar what will be done with the information generated from the evaluation
[14. Spacify the questions that will be answerad by the evaluation
[0 5. Determing standards for assassing the parformance of the systam

1 Task D. Gathar credible evidencs regarding the performancs of the survaillance system 13-24

1. Indicate the leval of usefulness 13-14

[ 2. Describe gach systemn attribute T1d=24
[1a. Simplicity

[1 b Flexibility

(e, Data quality

Od. Accaptability

[1e. Sansitivity

[11. Predictive value positive
[1g. Raprasentativenass
[1h. Timaliness

[1i. Stability
1 Task E. Justify and state conclugions, and make recommendations 24
0 Task F. Ensure use of evaluation findings and share lassons learned 25

* Adaptad from Framework for Program Evaluation in Publie Health [CDC. Framewark for program evaluation in
public health. MAMWE 129943(88-11)] and the original guidelines [COC. Guidalines for evaluating surveillance
systems. MAMWE 198837 (No. 5-56)].
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Appendix B: Questionnaire used to assess Rabies/CDV Surveillance system applied to the
Ethiopian wolf

Background:
Date;

Respondent job position:

Surveillance System: Rabies and CDV surveillance

National Park region............o.....

Address: Office no e-mail.......ooooiiiil.

PART ONE:

A. Communication and reporting system assessment.

1. Which communication material did you have? CJE-mail Cwired phone COmobile Oradio Cfax

2. How frequently do you communicate with the national wildlife conservation office? ODaily

O weekly Clevery 2 weeks COmonthly Clquarterly Clevery 6 months Cyearly Clothers-----------------

..... Questions 4, 5, 6 are missing

3. Did you send a summary or short report to the administrative /program leaders or other responsible

organs on planning, prevention and control activities addressing Important issues at the Wolf

population CIYes CINo

4 If the answer for Q3 is yes to whom did you Send it? -------=-=-=-=-=mmmmmmmmmom oo

B. Assessment of availability of Surveillance Documentation, Registers, and Forms

1. Is there a national manual and guidelines for Rabies and CDV surveillance for wildlife? [OYes
ONo CONA

2. Did you have a standard case definition for your priority diseases? (RABIES, CDV) OYes CINo
ONA

3. Did you have case-based reporting formats for outbreaks? CIYes CINo CINA

4. Was there a guideline for specimen collection, handling, and transportation to the next level? COYes

CONo CINA

32



C. Data analysis, Computer skill, and training assessment

1. Had you trained on surveillance systems? [1Yes CINo

2. If answer for Q1 is yes a) when----------- ? b) TopiC-------------=-mmmmmmmmmm ? ¢) For how long? ----

3. Did you give any onsite orientation about the surveillance system for monitoring and veterinary

focal persons? COYes CINo

4. Was data compiled? (JYes CINo

5. Did you have a computer? [(JYes CINo

6. Is it functional? CYes CINo

7. How the data entry and compilation is accomplished? CO0Manual COComputer CJother-
8. Did you have computer skill on COMs-word COMs-excel COMS power point CEpi-info?
9. Did you analyze the data of the surveillance system? [JYes [INo

10. Did you have denominators for data analysis? Cltotal pop Clmale Clfemale

11. Please indicate the frequency of your data analysis. Clweekly Clevery two week CIMonthly

Oquarterly Clevery 6 month Clannually CINo regular time

12. Did you notify the results of your analysis to the national wildlife veterinary service/ wildlife

conservation authority? CJYes CINo

13. Did you notify the results of your analysis to the local veterinary service? C0Yes CINo

D. Outbreak investigation and case confirmation assessment

1. Had you investigated any outbreaks for the last five years? CIYes CINo, list if any

2. Did you have an outbreak investigation checklist? CYes CINo

3. If the answer for Q2 is No, how did you know possible factors for the outbreak?

4. Where was the laboratory confirmation of cases? [Olregional lab [national lab

Olinternational lab CIother--------==eeeeemme--
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5. Who was responsible to investigate an outbreak? [CInational wildlife service CIJmonitoring team

Olocal veterinary service Clexperts organized randomly Clother----------------=--=--—---
6. Were partners working together with your office on outbreaks? CIYes CINo

7. Was there a budget for an outbreak response? [JYes CINo
8. Had you faced any challenges in the outbreak investigation in the last five years?
OYes LINo

9. If the answer for Q6 is yes,

a) List the challenges
b) List the alternatives that you take to tackle the challenges ----------=---=----=-mmmem oo

PART-TWO
Is The Surveillance System Helpful?

1. To detect outbreaks early on time to permit accurate diagnosis? C1Yes CINo
2. To estimate the magnitude of morbidity and mortality? [(OYes [CINo
3. Permit assessment of the effect of prevention and control programs? CIYes CINo

4. To estimate research intended to lead to prevention and control? C0Yes CINo

Describe Each System Attribute:
I. Simplicity:

1. Is the case definition easy for case detection by all-level professionals? C0Yes CINo

2. Does the surveillance system allow all levels of professionals to fill data? COYes CINo

3. Does the surveillance system help to record and report data on time? COYes CINo

4. Does the surveillance system have the necessary information for an investigation? COYes CINo
5. Does the surveillance system allow updating data on the cases? [IYes CINo

6. How long does it take to fill the format? CO<5 min [J5 to 10 min [J10 to15min C1>15 min
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7. How long does it take to have laboratory confirmation? -------=-=-=-=-=-=mmemmmmmmmmm e

I1. Flexibility

1. Can the current reporting formats be used for other newly occurring health event (disease) without

much difficulty? OYes CONo

2. Did you think that any change in the existing procedure of case detection and reporting formats

will be difficult to implement? C0Yes CONo, Add your explanation ------------------
3. Is the system easy to add new variables? [1Yes CINo

4. Is the surveillance system easy to integrate with other systems? [1Yes CINo

5. Is the surveillance system easy to add new diseases on a report? C1Yes [ No

6. Is the system easy to add new information technology? [ Yes [0 No
I11. Data quality
1. Are all reported forms Complete? [J Yes [ No

2. If answer for Q1 is No, how many unfilled spaces are in your 2021/22 EFY report?--------- 3.

Percentage of unknown or blank responses to variables from the total reports of 2021/22 EFY report--

3. percent of reports which are complete (that is with no blank or unknown responses) from the total

reports

4. Is the recorded data clear to read and understand? I Yes [0 No

5. If answer for Q5 is No, how many records are not clear/are difficult to understand in 2021/22 EFY

report?

6. Percent of records that are difficult to read/ understand. ----------=======meeemeen-

IV. Acceptability

1. Do you think all the reporting agents accept and are well engaged in the surveillance activities? [

Yes O No

2. If yes, how many are active participants (of the expected)? -----------
3. If No, what is the reason for their poor participation in the surveillance activity?

A) Lack of understanding of the relevance of the data to be collected
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B) No feedback / or recognition given by the higher bodies for their contribution
C) Reporting formats are difficult to understand
D) Report formats are time-consuming

4. Were all participants using the standard case definition to identify cases? (I Yes [0 No

5. Were all the reporting agents send their report using the current and appropriate surveillance

reporting format? (J Yes [0 No
V. Representativeness

1. Was the surveillance system enabled to follow the health and health-related events in the whole

population of Wolf? I Yes [ No

2. If answer for Q1 is no, who do you think is well benefited by the surveillance system? [ The

focal pack I The peripheral pack O both

VI. Timeliness

1. Are all reporting sites reporting on time? [J Yes [0 No

2. Percent of reporting sites that report on time. --------------

VII. Completeness

1. Are all reporting sites reporting? [ Yes [ No

VIII. Stability

1.Was any new restructuring affected the procedures and activities of the surveillance?

O Yes O No

2. Was there a lack of resources that interrupt the surveillance system? 1 Yes [ No
3. Was there any time /condition in which the surveillance is not fully operating?

O Yes O No
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