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Abstract
Background: Surveillance system of infectious diseases and event is recognized as the cornerstone of public 
health decision-making and practice additionally, the international health regulation requested counties to 
implement other type of surveillance to support the routine surveillance system and to increase the detection 
rate and sensitivity in reporting the diseases, event, or any public health emergency with international concern 
(PHEIC). The aim of this study to assess the implementation level of event-based surveillance systems to ensuring 
that the system implemented efficiently and effectively. 

Methods: descriptive cross sectional institutional based study conducted for all 18 surveillance officer at states 
to assess the implementation level of event-based surveillance system as core capacity under the international 
health regulation 2005 (IHR), Data was collected using a per-prepared and pretested questionnaire followed 
WHO/EMRO tools for surveillance staff at state level felt through field visit and phone calls, data collection 
also cover the community based surveillance and surveillance system at point of entry as part of event based 
surveillance, interview done for surveillance focal person at federal level. Data were analyzed using Statistical 
Packages for Social Sciences (SPSS) (version 20). Written and verbal consents were obtained from all participants 
as appropriate.

Results: Event based surveillance started in 2016 endorsement and approval of guidelines SOPs and training 
materials has been develop in 2017 so the study showed significant positive changes in implementation of this 
system for that the results showed the system implemented in all 18 states, availability of guidelines and SOPs at 
state level 72.2%, completeness, and timeliness of system data 94.4%, designated focal person in the surveillance 
structure at state level 94.4%. community Based Surveillance (CBS) implementation Results at states level -Sudan 
from 2017 – 2020 the result showed the system has been implemented in 17 states (94.4%), the percentage of 
assigned focal person for the system was 94.1 – trained volunteer at community level 94.4% and availability 
of system guidelines was 94.1%, the availability of system SOPs 88.2%. The study results also showed the 
percentage of 94.4 for definition of CBS syndromes, immediate response for event reported was 94.4%, Daily 
and weekly reports completed send by community volunteers was 94.4% and availability of reporting forms was 
94.1% also percentage of 70.6% for system data base and shared the report with the partners. Point of entry 
Surveillance (PoE) implementation at the states level Results showed that the surveillance at points of entry has 
been fully implemented in 6 state 46.1% which it had point of entry and it has been designated by IHR, the system 
had focal person, the training done for all staff with availability of system guidelines and SOPs all this done 
by 100% 83.3% of point of entry reported Daily and weekly reports, the percentage of report completeness and 
timeliness was 66.7% with 83.3% for the zero report when no event of cases reported, availability of system data 
base and documentation for the events and cases reported through the system was 83.3%. 

Conclusion: The study showed significant positive changes in implementation of event-based surveillance system 
under the international health regulation, based on the finding the study recommended that, rapid and early 
response for the reported cases and rumors or any other event from the locality and state level, Regular refresh, 
and basic training for surveillance staff internally and external training and strengthen the data management 
mechanism. 
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Introduction 
The International Health Regulations were adopted by the health 
Assembly in 19691, having been preceded by the International 
Sanitary Regulations adopted by the Fourth World Health As-
sembly in 1951. The 1969 Regulations, which initially covered 
six “quarantinable diseases” were amended in 1973 and 1981, 
primarily to reduce the number of covered diseases from six to 
three yellow fever, plague, and cholera and to mark the global 
eradication of smallpox [1].

Implementing the IHR is an obligation for WHO and States Par-
ties to the Regulations. One group of such obligations is related 
to the core capacity requirement for countries to “detect, assess, 
notify and report events in accordance with the regulations” and 
to “respond promptly and effectively to public health risks and 
public health emergencies of international concern” (PHEIC); 
there are also obligations concerning designated ports and air-
ports, in relation to routine prevention and control measures and 
response to events that may constitute a PHEIC [2].

The communicable disease surveillance (indicator-based sur-
veillance) in Sudan is sentinel-based and it can be classified as 
passive surveillance that shifts into partially active during ep-
idemics or outbreaks [3]. For the passive surveillance, 31.6% 
(1775/5612) of public health facilities report on weekly basis. 
During epidemics (e.g. COVID-19) or when the risk of occur-
rence is high, the “Surveillance and Information Department 
(SID) at national level expands the system to cover all the health 
facilities and ask for daily reporting even if there is no cases 
(zero reporting). This is typically done for COVID-19; howev-
er there is no system to tell about the exact number of facili-
ties which reported as having zero cases. A study conducted in 
Khartoum state in 2010 to assess the surveillance activities and 
functions found out that, despite the good knowledge and data 
reporting there were poor analysis, preparedness, feedback, doc-
umentation, and system update [4]. The surveillance system was 
also found to be not representative, as it did not include the pri-
vate, military, and teaching hospitals and facilities in most states. 

Event-based surveillance (EBS): Defined by WHO as the orga-
nized collection, monitoring, assessment, and interpretation of 
mainly unstructured ad hoc information regarding health events 
or risks, which may represent an acute risk to health. Such infor-
mation can come from diverse sectors and may include animal, 
environment, and other sectors [5] Indicator-based surveillance 
(IBS): Defined by WHO as the systematic (regular) collection, 
monitoring, analysis, and interpretation of structured data, i.e., 
of indicators produced by several well-identified, mostly health 
based, formal sour [6].

Event-based surveillance (EBS) and indicator-based surveillance 
(IBS) are components of EWAR and epidemic intelligence. Indi-
cator-based surveillance consists of the routine collection of data 
from mainly health-based sources and is the conventional form 
of surveillance in many countries. Event-based surveillance is 
not meant to replace other forms of surveillance, including IBS. 
Both IBS and EBS are complementary with each having a differ-
ent role to play and purpose. Event-based surveillance is likely 
to be better at picking up small outbreaks early, while IBS is bet-

ter suited for monitoring disease trends over time and is useful 
for signaling the start of regular seasonal outbreaks of endemic 
disease. Designating a seasonal alert threshold in an IBS disease 
monitoring system essentially creates the opportunity to detect 
a “signal” IBS may not be very useful for smaller events be-
cause signals are either averaged out in large data sets or lost in 
the noise of smaller data sets. Event- based surveillance is also 
better at picking up signals indicating outbreaks in areas where 
access to healthcare is limited. This Framework for Event-based 
Surveillance will focus on how various types of EBS can be im-
plemented and integrated into national surveillance systems [7].

Event-base surveillance (EBS), defined as Organized collection, 
monitoring, assessment, and interpretation of mainly unstruc-
tured ad hoc information regarding health events or risks, which 
may represent an acute risk to human health,” came into atten-
tion following the revision of the International Health Regula-
tions (IHR) (2005) as the IHR expands usual infectious disease 
notification to include surveillance of public health events from 
various origins. Furthermore, the IHR urges countries, [8,9] 
EBS is highly needed where coverage with indicator-based sur-
veillance is limited, and lessons learned from the Ebola outbreak 
in West Africa and its associated challenges highlight this as an 
urgent issue [10]. In 2014, WHO developed a guide for the im-
plementation of early warning system with focus on EBS [11].

Materials and methods 
A descriptive cross sectional institutional based study was con-
ducted in event-based surveillance system in national and state 
level during the period from 2017 to 2020. The study collected 
information related to event-based surveillance implementation 
level the national level and at 18 states. Data was collected us-
ing a per-prepared and pretested questionnaire followed WHO/
EMRO tools for surveillance staff at state level felt through field 
visit and phone calls, interview done for surveillance focal per-
son at federal level. 

They sample size of study was coverage all 18 states data was 
collected from head of health emergency and epidemics control 
and 18 event based focal person, at state level, and head of sur-
veillance system and event-based surveillance focal person at 
federal level 

Data analysis
Data were analyzed using Statistical Packages for Social Sci-
ences (SPSS) (version 20), Percentages were used to describe 
the data where appropriate. Data was presented using frequency 
tables.

Results
At national level in 2016, development of guidelines and stan-
dard operation procedures for the event-based surveillance sys-
tem started covered the event reported sources. And approval for 
those documents took place at the end of same year.

In 2017, federal ministry of health was conducted first train-
ing for focal persons of event-based surveillance at ministry 
of health and in all eighteen states (100%), these focal persons 
were responsible from receive the notifications from different 
source, and this training included one person from related 22 
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ministries as focal persons for this system.

The latest version (guideline and SOPs) was written in October 
2016 and indorsed in December 2016 by much expertise Estab-
lished Event based surveillance system in 18 states (2017). The 
national level devolved the training materials and support the 
state level in conducted training, also support the state technical 
and finically to strengthen the event-based implementation. 

Urgent public health events-when detected- are immediately re-
ported within 24 hours and include time and place of the event, 
source, and type of risk, if known, and the number of cases and 
deaths and control measures, if any. Reported events are always 
investigated and verified by the rapid response team at locality 
level and results are given immediately to concerned parties to 
implement response measures.

At state level the implementation process started after 2017, the 
endorsement of guidelines and SOPs, training materials, defined 
system focal person, written tasks and provided all data man-
agement tool all these take place after 2017 for that the study 
focused in 2020 when assessed the level of implementation for 
the event-based surveillance.

The study result related to presence of Event Based Surveillance 
(EBS) implementation the result showed the implementation of 
event based surveillance the system at states level implemented 
in 18 states with percentage (100%) covered all event informa-
tion source at other ministries , the percentage of availability 
of event based system guidelines and SOPs were in 13 states 
the percentage (72.2%) , 17 states had assigned focal person to 
follow the system function , implementation process , training 
and monitoring the system percentage was 94.4% , availability 
of reporting forms were in 16 states with percentage  88.9%, the 
event reported through the system was well defined in all states 
percentage 100% In term of system monitoring indicator, the 
percentage of data received from deferent source in the system 
was completed and in time in 17 states the percentage 94.4%, 
and the report sent from state to the national level was come 
completed and at time from all 18 states and they keep copy of 
the report sent to the federal level the percentage was (100%).

Availability of system data based and documentation at state 
level this was fund in 14 states 77.8% of the analyzed of sur-
veillance system data only done in 4 states 22.2% at state level 
and shared the reports and finding with partners and related de-
partments this toke place in 16 states the percentage was 88.9%.

Items (N=18) Yes No
N % N %

EBS 18 100.0 0 0.0
EBS guideline 13 72.2 5 27.8
EBS_SOPs 13 72.2 5 27.8
EBS focal person 17 94.4 1 5.6
Availability Forms 16 88.9 2 11.1
Definition of event 18 100 0 0.0
EBS reports Received completed 17 94.4 1 5.6
EBS reports Received in time 17 94.4 1 5.6
EBS reports in time completed to upper level 18 100.0 0 0.0
Keep copies of EBS reports 18 100.0 0 0.0
Data base EBS reports 14 77.8 4 22.2
EBS data analysis 4 22.2 14 77.8
Sharing EBS report with partners 16 88.9 2 11.1

This result followed by improved the implementation level for 
the community Based Surveillance (CBS) at state level the result 
showed the system has been implemented in 17 states with per-
centage (94.4%), the percentage of assigned focal person for the 
system 94.1%, trained volunteer at community level 94.4% and 
availability of system guidelines was 94.1%, also the availability 
of system SOPs 88.2%. 

The study results also showed the percentage of 94% for each 
(immediate response for event reported - Daily and weekly re-
ports completed send by community volunteers – availability of 
reporting forms) and 70.6% for system data base and shared the 
report and finding with the partners. 
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Items (n=18) Yes No
N % N %

Presence CBS of community-based surveillance 17 94.4 1 5.6
CBS focal person 16 94.1 1 5.6
Training CBS volunteers 17 94.4 1 5.6
CBS guideline 16 94.1 1 5.6
CBS SOPs 15 88.2 2 11.8
Definition of CBS syndromes 17 94.4 1 5.6
Immediate response and verification CBS 17 94.4 1 5.6
Ongoing and zero report for CBS 17 100.0 0 0.0
Daily and weekly reports completed volunteers 16 94.1 1 5.6
CBS forms 16 94.1 1 5.6
CBS reports completed and in time FMOH 17 100 0 0.0
Database CBS reports 12 70.6 5 29.4
Sharing reports with partners 12 70.6 5 29.4

Point of entry surveillance, result showed the surveillance at 
points of entry has been fully implemented in 6 states from 13 
states with percent 46.1% which it had point of entry and it has 
been designated by IHR, the system had focal person, the train-
ing done for all staff with availability of system guidelines and 
SOPs all this done by 100%.

83.3% of point of entry reported Daily and weekly reports, the 
percentage of report completeness and timeliness was 66.7% 
with 83.3% for the zero report when no event of cases report-
ed, availability of system data base and documentation for the 
events and cases reported through the system was 83.3%.

Items (n=18) Yes No
N % N %

POE surveillance 6 46.1 7 53.9
POE focal person (n=6) 6 100.0 0 0.0
Training of POE staff (n=6) 6 100.0 0 0.0
POE guidelines (n=6) 6 100.0 0 0.0
POE SOPs (n=6) 6 100.0 0 0.0
Definition of POE disease (n=6) 6 100.0 0 0.0
Daily and weekly POE reports (n=6) 5 83.3 1 16.7
Daily and weekly POE reports completed (n=6) 4 66.7 2 33.3
Daily and weekly POE reports in time (n=6) 4 66.7 2 33.3
Immediate response verification POE reports (n=6) 6 100.0 0 0.0
POE equipped clinic (n=6) 5 83.3 1 16.7
Referral hospital for refer cases (n=6) 5 83.3 1 16.7
Ongoing and zero report for POE (n=6) 5 83.3 1 16.7
POE forms (n=6) 6 100.0 0 0.0
POE reports completed and in time (n=6) FMOH 6 100.0 0 0.0
Database POE reports (n=6) 5 83.3 1 16.7

Discussion
As overall result in surveillance system implementation at state 
level from 2017 to 2020 there was increased in the level of im-
plementation these was clear stated in implementation event 
based surveillance the implementation process started in 2017 
and in 2020 the percentage was 100%, community based sur-
veillance implementation process started in 2017 and in 2020 
the percentage was 94.4% and point of entry surveillance im-
plementation process started in 2017 and in 2020 the percentage 
was 33.3% the implementation for this system done in the point 
of entry designated by the IHR with clear plan for expansion.

In order to succeed in implementation of Surveillance systems 
the basic elements need to be well implemented the results of 
presence of surveillance systems guidelines for event-based sur-
veillance the percentage was 100%, community-based surveil-
lance was 94.1% and 100% for point of entry surveillance this 
result showed that the foundation of systems well implemented 
with guidelines.

For the clear process in the system function the availability 
of standard operation procedures is very important the study 
showed the availability or presence of SOPs for event-based sur-
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veillance the percentage was 72.2%, community-based surveil-
lance was 88.2% and 100% for point of entry surveillance this 
result showed that the foundation of systems well implemented 
with clear standard operation procedures defined the clear role 
for all system levels. 

In term of training and capacity building for surveillance sys-
tems staff the result showed increased the percentage of trained 
personal when compared 2017 and 2020 for event-based surveil-
lance the percentage was 100%, community-based surveillance 
was 94.4% and 100% for point of entry surveillance these results 
reflect the staff had basic knowledge and they know how to han-
dle their work.

Accountably in implementation system function is very import-
ant and critical, in surveillance system the functions need des-
ignated or defined person as focal person for the system under 
the directorate with clear term of reference and responsibility 
and supportive team to handle the surveillance system tasks 
the result of this study when compared 2017 and 2020 showed 
there was focal person  for event based surveillance the percent-
age was 94.4%, community based surveillance  was 94.1% and 
100% for point of entry surveillance these result showed that the 
foundation of systems well implemented with guidelines.

The federal ministry of health taking lead in developing the 
guideline SOPs , provided the reporting format and developing 
the case definition for the cases and even the result showed there 
was clear case definition for event under based surveillance the 
percentage of availability of event definition was 100%, com-
munity based surveillance the percentage of availability of syn-
drome definition was 94.4% and for point of entry surveillance 
the percentage of availability of event , syndrome and disease 
definition was 100%.

For surveillance system data quality and system indicator, the 
study result showed the timeliness and completeness of data 
came from state to federal ministry of health level for event-
based surveillance the data came completed and in time percent-
age was 100%, community-based surveillance the percentage of 
data came completed and in time was 94.4% and for point of 
entry surveillance the percentage of data came completed and in 
time was 66.7%.

Conclusion 
• There was significant positive change in implementation of 
event-based surveillance the implementation process started in 
2017 and in 2020 the percentage was 100%, community-based 
surveillance implementation process started in 2017 and in 2020 
the percentage was 94.4% and point of entry surveillance im-
plementation process started in 2017 and in 2020 the percentage 
was 46.1% the implementation for this system done in the point 
of entry designated by the IHR with clear plan for expansion
• Positive changes in availability of surveillance systems guide-
lines when compared 2017 and 2020 showed that availability of 
event-based surveillance guidelines the percentage was 100%, 
community-based surveillance guidelines was 94.1% and 100% 
for point of entry surveillance.
• Positive changes in availability of standard operation proce-

dures the study showed the availability or presence of SOPs for 
event-based surveillance the percentage was 72.2%, communi-
ty-based surveillance percentage was 88.2% and 100% for point 
of entry surveillance.
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