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Abstract  

Introduction: public health surveillance is ongoing, 
systematic collection, analysis, interpretation, and 
dissemination of data regarding a health-related 
event for use in public health action to reduce 
morbidity and mortality and to improve health. In 
Ethiopia, 20 diseases and conditions are selected to 
be included in routine surveillance that reported 
immediately or weekly. Rabies is among 
immediately reportable disease. This study aims to 
evaluate the existing surveillance system of rabies 
in Burayu Town, Oromiya regional state. Methods: 
this surveillance system evaluation was conducted 
in Burayu Town, Oromiya region by cross-sectional 
study design. Data was collected from Burayu 
Health Office, three Health centers, and five Health 
Posts using standard questioner prepared for public 
health surveillance system evaluation from January 
15-30, 2019. Data were analyzed by MS. Excel. 
Results: Burayu town has 302,543 population; all 
are at risk of rabies. The rabies surveillance system 
is being conducted regularly and consistently in the 
town. It captured 452 cases over the last four and 
half years, among them 267 (59.1%) were 
confirmed to be positive by laboratory 
investigation. It was useful, flexible, simple, 
sensitive, and stable. However, resources are poor, 
supervision and feedback are also intermittent and 
not regular. Epidemic preparedness and response 
team is not established at health facilities and 
planning for the surveillance is not practiced. 
Conclusion: the surveillance system is functioning 
persistently, but regular supervision and feedback, 
availing case definitions and guidelines should be 
ameliorated. A written plan preparation by health 
facilities regarding the surveillance system, 
document keeping, resource planning and data 
analysis requires improvement. 

 
 
 
 

Introduction     

Public health surveillance is the ongoing, systematic 
collection, analysis, interpretation, and 
dissemination of data regarding a health-related 
event for use in public health action to reduce 
morbidity and mortality and to improve health. A 
well-performing disease surveillance system is very 
important to the health system in providing 
evidence-based information for planning, 
implementation, monitoring, and evaluation of 
public health intervention programs. Effective 
communicable disease surveillance systems are 
one of the basic strategies of national disease 

prevention and control [1,2]. During the 48th session 
of the World Health Organization Regional 
Committee for Africa, held in Harare in September 
1998, member states adopted the Integrated 
Disease Surveillance (IDS) as a regional strategy for 
early detection for timely and efficacious response 
and action to priority communicable diseases [3]. In 
Ethiopia efforts to establish a disease surveillance 
system was initiated in 1947 when  
the government issued quarantine rules. 
Subsequently, several legal and administrative 
measures were taken to strengthen communicable 
disease surveillance [4]. In 1996, as part of the 
response to the growing public health problem with 
communicable diseases, Ethiopia introduced an 
integrated disease surveillance and response (IDSR) 
strategy focusing on 17 priority diseases. Since 
2008 the FMoH launched a reform and 
restructuring of the health sector into different 
core processes, and in particular the disease 
surveillance and response with the concept of 
Business Process Reengineering (BPR) [3]. 

In Ethiopia, 21 diseases and conditions (14 are 
immediately reportable whereas 7 are weekly 
reportable) are selected to be included in the 
routine surveillance. Ensuring reliable reporting of 
surveillance data throughout the country is 
important so that program managers, surveillance 
officers, and other health care staff can use the 
information for action [3]. Surveillance system 
evaluation answers questions like does the system 
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meet its objective? Is it useful for action takers and 
policymakers? And what measures could improve 
the performance and productivity of the 
surveillance system and the program(s) that it 
supports? [4]. Rabies is one of the immediately 
reportable diseases in Ethiopia [3]. It is a viral 
zoonotic encephalomyelitis transmitted to humans 
after exposure to infected mammals, mainly dogs, 
through bites, scratches, or licks on damaged skin 
or mucous membranes. This disease continues to 
represent a public health concern worldwide, with 
an estimate of 60,000 human deaths per year, 
mainly in low-income countries [5,6]. Because of 
limited control measures in many countries and a 
lack of governmental concern, rabies remains a 
neglected tropical disease [7,8]. According to 
Fekadu as sited by Reta et al. In Ethiopia, rabies 
remains to be one of the most feared infectious 
diseases and has been diagnosed for several years 
at the Ethiopian Public Health Institute. According 
to Deressa et al. as cited by Reta, available data 
during the years 2001 to 2009 at the institute 
showed that 35 to 58 annual human deaths were 
recorded mostly in Addis Ababa, the capital city of 
the country [5]. 

Public health surveillance systems should be 
evaluated periodically, and the evaluation should 
include recommendations for improving quality, 
efficiency, and usefulness [4]. Evaluation of a public 
health surveillance system focuses on how well the 
system operates to meet its purpose and  
objectives [1, 3]. In Ethiopia rabies is an important 
disease that has been recognized for many 
centuries and currently under public health 
surveillance [1,9]. Burayu town is one of the 
endemic towns in Ethiopia with enormous street 
dogs and wild animals like fox and hyena. Therefore 
evaluating public health surveillance systems is to 
ensure that problems of public health importance 
are being monitored efficiently and effectively. The 
objective here was to evaluate the existing 
surveillance system of rabies in Burayu, Oromiya. 

 
 

Methods     

Study area: this surveillance system evaluation was 
conducted in Burayu Town, Oromiya Region. 
Burayu is westward from the capital city Addis 
Ababa and has a total population of 102,543 
according to the 2015 census projection (Figure 1). 
It has three health centers and four Health posts. 

Study period: It was conducted from January 15 - 
30, 2019. 

Study design: cross-sectional study design by 
structured questionnaires was employed. 

Source population: the source population was all 
health facilities serving people at risk of rabies in 
Burayu town, Oromiya. 

Study population: the study population was all 
government health facilities that were serving 
people at risk of rabies that had been exposed to 
rabies and sought health care services in Burayu 
Town, Oromiya region. 

Sampling techniques and sample size: whole take 
sampling technique was employed, a total of eight 
health facilities included, PHEM office of Burayu 
Town, three health centers, and four health posts. 

Study unit: this evaluation was included in different 
governmental health facilities (Health centers and 
Health posts), and Burayu Town´s health offices. 

Data collection methods: data was collected and 
documented by: performance of the core activities 
of the surveillance system of the town which 
includes case definitions, case detection, 
registration, reporting, data analysis, 
interpretation, dissemination, and epidemic 
preparedness and response; supportive activities of 
the surveillance system regarding supervision, staff 
training, information feedback, equipment 
(communication materials), and financial support 
were assessed; status of surveillance system 
attributes (sensitivity, positive predictive value, 
timeliness, simplicity, data quality, flexibility, 
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usefulness, and acceptability) will be evaluated; 
these data were collected used by tools adopted 
from WHO and CDC tools which are designed for 
the assessment of communicable disease 
surveillance systems; posted flow charts of the 
surveillance system, graphs, tables, trends of 
rabies, availability of surveillance guidelines, 
standard case definition of rabies were checked; 
records of registration book, feedback reports of 
surveillance, weekly and immediate reports of 
surveillance in the past 3 months, line lists of 
outbreak investigation were reviewed regarding 
rabies and surveillance system as a whole; health 
professionals, focal persons of PHEM at a health 
facility level, PHEM officers at town´s health office 
interviewed by Semi-structured and structured 
questioner used to collect data. 

Data analysis procedure: data was analyzed by 
graphs, tabulation, and quantitative and qualitative 
analysis employed by MS-Excel. 

Case definition of rabies: a person bitten by a 
suspected mad dog or other animals. 

Operational definition (attribute of surveillance 
system): acceptability: willingness of persons 
conducting surveillance and those providing data to 
generate accurate, consistent, and timely data; 
representativeness: the degree to which inference 
can be drawn from the information gathered by the 
surveillance system to the target population; 
reporting completeness: proportion of all expected 
reports in a reporting system that was actually 
received; reporting timeliness: proportion of all 
expected reports in a reporting system received by 
a given date (due date). 

Data quality assurance: questionnaires or data 
collection tools were developed after thorough 
reviewing of the surveillance evaluation guideline 
of CDC and all questionnaires were administered by 
FETP residents to keep the consistency of 
administering the questions. 

Calendar: Ethiopian calendar lags seven to eight 
years behind Gregorian Calendar (G.C). From 

September to December it lags seven years and 
January to August lags eight years. It started in 
September and ended in August (Figure 2). 

Results     

System description 

Public health importance: currently, Burayu Town 
has a population of 302,543 with 51% male and 
49% female population. It has three health centers 
and four Health posts. Burayu town was a rabies 
endemic area with all populations at risk of the 
disease. There was an enormous number of street 
dogs that increase the liability of the population of 
the town to rabies. Cases captured by the 
surveillance system were sent to EPHI for 
laboratory investigation and their result was 
collected (Figure 3). Those whose result turns to be 
positive and those who could not be determined 
start post-exposure prophylaxis by clinical decision. 
The trend of cases remained almost the same for 
the last four years, however environmental 
interventions to control street dogs relatively 
reduces the case in 2011 E.C/2018 (half of the year). 
In 2011 E.C (2018/2019) during the first six months, 
the reported 21 cases were relatively lower than 
the previous half years of data (Figure 4). As 
depicted in Figure 4, the cases were slightly 
increasing from 2008 to 2010 E.C. During the four 
and half years period there was a total of 452 cases 
captured by the surveillance system; among them, 
267 (59.1%) turns to be positive by laboratory 
confirmation (Table 1). 

Rabies reporting information flow: rabies 
reporting flow goes up from health post to health 
centers, Burayu health office, Oromiya regional 
health bureau and finally reach Ethiopian Public 
Health Institute (EPHI). Usually, health centers send 
suspected cases directly to EPHI to get a 
confirmation by laboratory investigation, and 
Laboratory result sent directly to HC on request 
(Figure 5). 
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Core functions of the surveillance system 

Case detection and registration: rabies cases were 
detected based on the case definition of rabies, 
however, the community's poor medical seeking 
behavior for rabies was identified as a factor that 
delays time interval between the presence of 
suspected animal and detection of the cases. All of 
the health facilities had clinical registries but there 
is a huge gap in keeping registrations and related 
documents appropriately. All of Health facilities 
had clinical register but none of them have rabies 
guidelines except Burayu Town´s health office 
PHEM. All had no rumor logbook for suspected 
outbreaks or events, no digitalized registration, and 
daily epidemic reporting format to regions. 

Case confirmation: all health centers sent the head 
of dogs/animals to EPHI for laboratory confirmation 
of rabies cases and the result was available as 
needed. The suspected animal was taken to the 
EPHI and head cutting was done at the institution. 
When the result is needed, it is available 
immediately from the laboratory of EPHI. 

Data reporting: despite rabies was classified as an 
immediately reportable disease, the surveillance 
system available was reporting the cases weekly. 
This comes from the poor application of daily 
reporting format and lack of sufficient training and 
poor awareness of the reporting schedule. 

Epidemic preparedness and response: rapid 
response team (RRT) was established and 
functional at Burayu town health office but it was 
not functional and did not exist at health centers 
and health posts. At the town's health office, there 
was an emergency preparedness plan and rabies 
guideline but Health Centers and health posts had 
no guidelines and written plans. At all levels, there 
was no rabies surveillance training conducted over 
the last year, no budget allocated for rabies 
epidemic management and poor coordination 
between the veterinary department and human 
practitioners. 

Outbreak investigation and confirmation: all levels 
of health facilities and Health office had specific 
written objectives for the rabies surveillance 
system. The main objectives of all health facilities 
and the town´s health office focused on the timely 
detection of a rabies outbreak. Fortunately, there 
was no recorded outbreak of rabies in the town 
over the last five years. Rabies case definition was 
not available at some of the health facilities, and all 
responded they have no capacity to collect 
specimens for a suspected rabid animal for 
laboratory diagnosis. All health facilities and the 
town´s health office believe that EPHI and regional 
PHEM would notify them of the laboratory result as 
soon as possible if an outbreak happens for further 
intervention. 

Supervision: health centers responded they have 
not been supervised for the last two years. 

Feedback: all health centers and health posts 
responded that feedback given from supervisors 
for them was poor and not regular, but Town´s 
Health office PHEM was given feedback 
intermittently from regional PHEM. 

Data analysis and interpretation: all facilities said 
they analyzed the case of rabies but did not prepare 
in bulletin format for public and stakeholders use. 
On objective evaluation, there were no available 
analyzed results. 

Resource (logistics and capacity building): 
generally, a resource for rabies surveillance was 
reported to be poor in all health facilities and the 
town´s health office. There was no budget allocated 
for rabies surveillance, a computer was available 
only at PHEM of health office, no vehicle and 
telephone was available specifically for 
surveillance. In addition to this, the main 
constraints for conducting rabies surveillance 
evaluation were reported to be the travel cost, 
unavailable per diem, training cost, and vehicle 
rent. Among documents that need to be available, 
PHEM guidelines, a written checklist for 
supervision, and case definition were available at 
the town´s health office but only outpatient 
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registries were available at health facilities. Among 
formats needed to be available, the Weekly Report 
Form for Health Extension Workers (WRF-HEW), 
Weekly Disease Report Form (WDRF), and PHEM 
Case-based Report Form (CRF) was available at all 
health facilities and Town´s PHEM office (Table 2). 

Credible evidence 

Usefulness: all respondents believed that the 
surveillance of rabies was very useful because 
rabies had high public concern in the area. The 
process of surveillance was in status to solve health 
issues related to rabies and participants believed 
that it can detect the presence of an outbreak. Two 
health centers responded that they had used a 
surveillance system to monitor rabies morbidity 
and mortality trends in the population. All health 
facilities believed that surveillance can improve 
clinical practice regarding rabies detection and 
prevention. However, there was a lack of case 
definition in some health centers and health posts; 
the surveillance did not help in improving 
communication between stakeholders. Reporting 
formats lack important variables like age, sex, 
address which might help for further study. 

Assessment of surveillance attributes 

Simplicity: all participants agreed that the overall 
rabies surveillance system design and size were 
simple to use. Those who have rabies case 
definition said that it was easy to understand and it 
is helpful. It was not a burden to fill rabies reporting 
format and surveillance data management (entry, 
editing, analyzing, and storing) was simple. Even 
though respondents said high-level skill was not 
required to perform rabies surveillance system, 
they considered collecting rabies case information 
for reporting purpose was not an easy activity. 

Acceptability: rabies surveillance was acceptable 
among stakeholders. Some health centers had no 
appropriate reporting formats during reporting but 
the town´s PHEM office had an appropriate one. 
Participation of the community into the rabies 
surveillance system was poor; they considered it 

was not their role to report rabies case and there 
was poor awareness about rabies surveillance in 
the community. 

Flexibility: according to respondents the overall 
rabies surveillance system could easily be adapted 
to the user improvement demand. The ability to 
use different reporting mechanisms (SMS, phone 
call, paper format) and reporting format´s blank 
option could help to use for another surveillance 
system. 

Timeliness: activities of rabies surveillance systems 
were conducted within a predefined time. Reports 
were regularly sent to a higher-level on time, and it 
was believed that no time delay would have 
happened between rabies outbreak notification 
and investigation in case it happened. Timeliness 
for the first and second quarters of this year was 
reported to be 74%. 

Completeness: all reports that expected were done 
accordingly and for the last two quarters, it was 
100%. 

Representativeness: all population of the town was 
covered by this surveillance system. 

Data quality: all participants believed rabies 
surveillance system generate quality data. There 
was regular feedback for towns PHEM office by a 
phone call from the Regional Health Bureau, and 
regular data check-up for rabies data quality. But no 
sufficient feedback, no adequate training on data 
handling, and reporting were given for health 
centers and health posts. Health centers and health 
posts are reporting the surveillance data on a 
weekly report format that is not appropriate and 
can diminish the quality of the data. 

Stability: all participants believed that the rabies 
surveillance system was reliable respect to its 
stability. There were no circumstances that 
inhibited the surveillance system from operating 
appropriately. More than one person was available 
at Health centers for handling the surveillance 
system. 
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Predictive value positive: among 452 screened and 
captured cases 267 (59%) cases turn to be positive. 
Therefore predictive value positive of the 
surveillance system was 59%. 

Communication: all health centers and PHEM 
officers submit a daily report by SMS, email, and 
phone call if the need arises. And usually submit a 
weekly report and monthly report by email. 

Procedure: the ability of the surveillance system to 
cut the head of the rabid animal for laboratory 
investigation was asked, and they responded that 
they send directly to EPHI for the procedure and 
communicate the result. 

Discussion     

Once the symptom developed, rabies has a 100% 
fatality rate that it requires intensive action to 
control and eliminate the disease. To prevent 
rabies Ethiopia included under immediately 
reportable disease list of PHEM surveillance [10]. 
This study was conducted to see the strength and 
weaknesses of the rabies surveillance system at 
Burayu town, the Oromiya region. The system is 
functional and reporting flow goes up from health 
posts to the health center and finally reached the 
town´s health office. However, for laboratory 
investigation health centers directly send 
suspected cases to Ethiopian Public Health Institute 
(EPHI). The system is useful, timely, flexible, regular 
at all health facilities, and the town´s health office. 
Health centers can easily access the laboratory 
result of suspected cases from EPHI. The rabies 
epidemic preparedness and response team was 
established and regular supervision and feedback 
were conducted at the health office. However, at 
health facilities, there is no sufficient feedback, no 
regular supervision and training, no established 
rabies preparedness and response team and no 
guideline for rabies surveillance, and no written 
plan for surveillance and control of a possible 
outbreak. Data analysis was not being done due to 
the data was only collected by hard copy format 
and does not interred to an electronic database at 

health centers and health posts. This is similar to 
the study previously done at Gambella Regional  
state [11]. 

All attributes of the surveillance system are good, 
but data quality and timeliness require some 
improvement. Timeliness is one of the quality 
measures of the surveillance system and should be 
monitored regularly. It is a key element of the 
surveillance system that indicates the system's 
ability to take appropriate action on public health 
problems, based on the urgency and the type of 
responses needed [11]. Some health facilities 
reported to do analysis but no clear charts and 
graphs to show trends of rabies cases are available. 
The core functions of the surveillance system like 
recording, reporting, analysis, and feedback have to 
gap which have a negative implication on the 
quality of surveillance data. Surveillance data 
should have good quality because, without quality 
public health data, interpretation may mislead 
decision makers [12]. Generally, resources for 
rabies surveillance were scarce. The budget was not 
allocated specifically for rabies and no enough 
logistics and materials were available. Studies 
indicated that failure of surveillance systems in 
developing countries is usually due to limited 
available resources, lack of knowledgeable staff, 
disorganization, and poor infrastructure for finding 
and reporting cases [13]. 

Conclusion      

No matter how the resources allocated for rabies 
surveillance were scarce, the surveillance system is 
ongoing and providing invaluable service for rabies 
related morbidity and mortality. We identified that 
regular supervision and feedback, availing case 
definitions and guidelines should be ameliorated. In 
addition to this, a written plan preparation by 
health facilities regarding the surveillance system, 
document keeping, resource planning and data 
analysis requires improvement. 
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What is known about this topic 

 Rabies is zoonotic disease and once the 
symptoms manifested the fatality rate is 
100%; 

 The area is rabies endemic and the 
community is aware of the danger of rabies 
outbreak. 

What this study adds 

 Indicates the gap at financial planning and 
resource allocation at the health facilities 
for rabies surveillance; 

 Identified weaknesses regarding timely 
reporting, data analysis and bulletin 
preparation. 
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Tables and figures     

Table 1: summary of rabies cases over the last four 
years. Indicates the number of cases captured by 
surveillance each year and the laboratory 
confirmation result 

Table 2: summary of resources available for the 
surveillance system in public health facilities of 
Burayu Town. The table was constructed by the 
principal investigator based on the responses of 
health facilities 

Figure 1: Burayu Town, special zone surrounding 
Finfinne, Oromiya Region. Created by principal 
investigator using ArcGIS version 10.4 

Figure 2: comparison of Gregorian Calendar (E.C) 
with Ethiopian Calendar (E.C). Constructed by 
principal investigator based on Calendar of Ethiopia 
and Gregorian Calendar. Ethiopian new year starts 
in September and ends in August (blue horizontal 
bar) 

Figure 3: shows the total number of cases captured 
by the surveillance system and laboratory results. 
Constructed by prinicipal investigator using Ms 
Excel 

Figure 4: trends of cases for the last four years and 
a half. The trend remains almost the same over the 
duration of four years  

Figure 5: direction of reporting flow and feedback. 
EPHI = Ethiopian public health institute, ORHB = 
Oromiya regional health bureau, HO=health office, 
HP=health post 
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Table 1: summary of rabies cases over the last four years. Indicates the number of cases captured 
by surveillance each year and the laboratory confirmation result 

Row labels Total cases Positive Percent Negative Percent 

2007 105 67 63.8 38 36.2 

2008 96 50 52.1 46 47.9 

2009 110 66 60.0 44 40.0 

2010 120 71 59.2 39 39.8 

2011 21 13 61.9 8 38.1 

Grand Total 452 267 59.1 175 40.9 

 



Article  
 

 

Fufa Hunduma et al. PAMJ-OH - 4(5). 15 Jan 2021.  -  Page numbers not for citation purposes. 10 

Table 2: summary of resources available for the surveillance system in public health facilities of 
Burayu Town. The table was constructed by the principal investigator based on the responses of 
health facilities 

Resources 
Burayu 
Town 
PHEM 

Health 
Centers 

Health Posts 

1. Materials 

Computer Yes No No 

Printer No No No 

Internet No No No 

Phone No No No 

Paper No No No 

PPE No No No 

2. Documents 

PHEM guidelines Yes   No 

Written checklists for supervision No No No 

Written feedback plans No No No 

Case definition No No No 

Outpatient registries No Yes No 

Legal framework for data collection No No No 

Inpatient registries No No No 

Preparedness plan No No No 

3. Formats 

Weekly report form for health extension 
workers (WRFHEW) 

Yes Yes Yes 

Weekly disease report form for 
outpatient and inpatient cases and 
deaths (WRF) 

No No No 

Daily epidemic reporting format for 
woreda (DERFW) 

Yes Yes Yes 

Daily epidemic reporting format for 
regions (DERFR) 

No No No 

Line list No No No 

Rumor log book of suspected outbreaks 
and/or events 

No No No 

PHEM case-based report form (CRF) Yes Yes No 
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Figure 1: Burayu Town, special zone surrounding Finfinne, 
Oromiya Region. Created by principal investigator using ArcGIS 
version 10.4 

 

 

 

Figure 2: comparison of Gregorian Calendar (E.C) with Ethiopian 
Calendar (E.C). Constructed by principal investigator based on Calendar 
of Ethiopia and Gregorian Calendar. Ethiopian new year starts in 
September and ends in August (blue horizontal bar) 
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Figure 3: shows the total number of cases captured by the surveillance system and laboratory 
results. Constructed by prinicipal investigator using Ms Excel 

 

 

 

 

Figure 4: trends of cases for the last four years and a half. The trend remains almost the same over 
the duration of four years  
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Figure 5: direction of reporting flow and feedback. EPHI = Ethiopian 
public health institute, ORHB = Oromiya regional health bureau, 
HO=health office, HP=health post 

 


