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Abstract
Background: Surveillance with the context of health is the @ng systematic collection,

analysis, and interpretation of outcome specifitad@r use in planning, implementing and
evaluating public health policies and practicessease surveillance is considered as a corner
stone of any disease prevention, eradication, eétron and control program. Surveillance data
are crucial for monitoring the health status of gogpulation, detecting diseases and triggering
action to prevent further illness, and to contaiblic health problems. Currently, all health care
organizations in Dire Dawa that collect surveillandata use manual system for reporting to
regional health bureau. The regional health buresas excel spreadsheet to store and analyze
the data. However, there is lack of organizedgcigffit surveillance system to detect and predict

disease outbreaks.

Objective: The general objective of this project was to depeh web-based information
management system for communicable disease sarvesll for Dire Dawa Regional Health

Bureau

Methodology: This study used qualitative study design for asegsthe existing surveillance
system. Interview and document analysis were usedmain tool to capture the business system
requirement along with observation. A phased basedelopment, Rapid Application
Development (RAD) methodology of object orientegraach was applied to design the system.
Unified modeling language (UML) development teclhud@qwas applied in the process of

requirements capture, model organization busingsemm and design.

Result: By using RAD approach of object oriented methodyplddferent system requirements
were identified. Based on that requirement, theigesl information system incorporated:

weekly case registration, outbreak notification egpbrt generation.

Conclusion and Recommendation Different problems were found in the existing teys.

There was lack of organized outbreak information @arly detection for decision making.
Appropriateand on time information was a critical componenalil health organization. As a
result of this proper and standardized way of imfation flow can improve communications

among the business organizations and differenebtallers.



CHAPTER ONE

1. Introduction
Sound and reliable health information is the baseafl health related decision making.
[1]. A health information system collects data frdine health sector and other relevant
sectors, analyses and ensures their overall guedievance and timeliness, and converts
data into information for health-related decisioaking [2].
Public health information is required by all levelsthe community for effective clinical
management and for assessing the extent to whieficeg are meeting the needs and
demands of communities [3]. Health information ssential at all level to enable health
planners and managers to make decisions regardfegtiee functioning of health
facilities, strategic policy-making and resourcle@dtion of the health system as a whole
[3].
Universal access to information for health profesals is a prerequisite for meeting the
Millennium Development Goals and achieving “Hed@hAll” [4].

1.1 Background
Surveillance is an ongoing systematic collectiomalgsis, interpretation and
dissemination of data regarding health-related ef@npublic health action to reduce
morbidity, mortality and to improve health [5]. Rigthealth surveillancérings together
information from both facilities and communitiestivia focus mainly on defining
problems and providing a timely basis for actiohisTis especially so when responses
need to be urgent, as in the case of epidemic sksda]
The term ‘outbreak’ has been defined as “an epiddimited to a localized increase in
the incidence of a disease, e.g. in a village, fawrtlosed institution” and an epidemic is
defined as “the occurrence in a community or regibrcases of an illness, specific
health-related behavior, or other health-relate@nes clearly in excess of normal
expectancy”[6].
A communicable disease surveillance system sewesobre functions which are early
warning of potential threats to public health arrdgpams monitoring which may be

disease specific or multi-disease in nature [7].



“Disease surveillance is considered as a cornenestof any disease prevention,
eradication, elimination and control program. Sulaece data are crucial for monitoring
the health status of the population, detectingatiss and triggering action to prevent
further illness, and to contain public health pesb$” [8].When an outbreak occurs, it is
vital to have a data management system that sugppedficient data capture and
information flow, and that can provide a master disup-to-date case-based information
in real time [9].

WHO Regional Office for Africa (WHO-AFRO) has adeqt the integrated disease
surveillance strategy since 1998. As of 2010, 86%e® 4386 districts in 45 countries in
the region have implemented Integrated DiseaseeBlanvce and Response (IDSR) in
one form or the other. The government of Ethiogiapged IDSR strategy in 1999, which
aims at controlling infectious diseases througkersjthening the disease surveillance
system and analyzing the data to identify the ca(i@].Ethiopia has developed a five-
year strategic plan and started implementing th@R2zonsisting of 23 priority diseases
that are epidemic-prone, have public health impmeaand are targeted for eradication
and elimination [11].

According to the plan, three diseases were latduaed and only 20 of them were
followed up in the sector. The systematic evalumtiof the first five years of
implementation indicated that the country has ssefodly expanded its surveillance
system up to the health center and hospital levgloving the early detection, reporting,
epidemic preparedness and response activities

Sub-Saharan Africa will not reach the malnutriteord child mortality targets, as well as
some areas in communicable diseases at current giaiceplementation. It was also
pointed out; there was a need to accelerate imprents in the country’s healthcare
system if Ethiopia expects to reach its healthdtmgand the MDGs for health. The
Federal Ministry of HealttfFMoH) introduced the Public Health Emergency Myemaent
(PHEM) core process giving the responsibilitiesenfiergencies and disease outbreak
condition with the implementation of BPR. Its ainasmto improve performance through
the introduction of business-process measures rafidaitors in the government system
for communicable disease control and preventioris fright help improve technical and

allocative efficiency and thereby increase stanslardd quality [12].



The use of the Web-based reporting and communicaistem has been the main
impetus in the improvement of reporting, timelinemsd completeness. Successful
implementation of the Web-based reporting and comeation system required an
effective implementation plan (including adequa#ening) and active interaction [13].
The core functions in surveillance of any healtare\are:
+ Case detectionratio of cases detected by the National contromm to the
number of cases estimated to have occurred inaihietiy
+ Investigation and confirmation: investigation ofispected outbreaks and
epidemiological and laboratory capacity for confation of cases.
+ Reporting: reporting of data and suspected/cmefil outbreaks to central level
[14].
Infectious diseases have for centuries ranked wétts and famine as major challenges to
human progress and survival [15]. The emergenceseof infectious diseases, and the
reemergence of ‘old’ infectious diseases, now pregobal problems. Preparedness for
known and unknown infectious diseases is a togipyitor public health systems [16].
In the first decade of the 21st century, severanes further highlighted global shared
interests in and vulnerability to infectious disesd ike, Bioterrorist use of anthrax
spores in 2001G.C, The epidemic of severe acutgiradsry syndrome (SARS) in
2003G.C, re-emergence of a panzootic of avianenfta A H5N1 in 2005 G.C, and the
sudden emergence of pandemic HIN1 in North Amenc2009G.C all highlighted the
importance of shared global responsibility for silfence and disease control [17].
The sooner we can detect emergent public healthtgvihe sooner we can take prompt
actions against them [18]. Therefore, in order tiigate potential damages, early
warning of infectious disease epidemics has lorepkene of the fundamental tasks for
infectious diseases surveillance and a primary eonfor public health institutions [17].
As Ethiopian fact sheet of health statistics repw burden of communicable disease in
African region was 71%, in 2004G.C [19].
According to World Health Organization (WHQO) annuaport on the proportion of the
burden of communicable disease in Ethiopia amohih@ldiseases was high at 73.6% in

2004G.C. Moreover, the proportion of causes of [desdtributable to communicable



diseases among children under five years of agstimated to be about half (48%) in
2008G.C. It is considered that most of the infactidiseases, which lead to death, can be
cured by early diagnosis and appropriate treatr2jt
The surveillance system in Dire Dawa Regional HeBltireau was established in 1996
EC. Ministry of Health (MOH) assigned one IDSR fbgserson in the region to
coordinate surveillance activities and to compuevsillance reports monthly. Currently,
the regional case team (PHEM case team) worksamgte the linkage between facility
— based and community based surveillance system.

1.2 Statement of the problem
Most disease outbreaks are infectious in naturehdfy are not detected early and
responded with appropriate technology they canealeath to many people within a
short period of time. Thus communicable diseasevgmgon and control is the
cornerstone of public health
In order to obtain appropriate public health ingrtion, surveillance data are critical for
detecting and managing outbreaks, monitoring thgaohof interventions and reducing
disease [17]. The collection and interpretationirdéctious disease data supports the
identification of individual and population risk d@rs, the prioritization of disease
burdens, and the monitoring and evaluation of prege and control activities [21].
Surveillance systems should be routinely evaluasedl subjected to continuous
improvement. Surveillance systems should be ableréonptly and accurately answer
and respond to urgent questions such as whethsittiaion is outbreak or not (Is this an
outbreak?), the magnitude of the outbreak (Howidbihe outbreak? What is the level of
incidence?) [22].
Better surveillance and response system for conrable disease occurrences will help
Ethiopia for better implementation and improvemeaftthe country’s healthcare system
and reach to its health targets and the MDGs. Ttvreéhe country has implemented
Business Process Reengineering (BPR) for healtranatyzed the critical area of health
in the country to improve health care system wkiiext human resource. The PHEM
sector data collection activities were performediaily and weekly bases for planning

and implementation [22].



Appropriate data collection process facilitatestaymtic recording of all the required
details of the disease outbreak, thereby providimfgrmation for decision making
activities on whether and how to proceed furthdre Tnformation contributes for the
recognition of linked multi-district outbreaks aedrly control measures [23]
Currently, all health care organizations in Direwdathat collect surveillance data use
manual system for reporting to regional health aureThe regional health bureau uses
excel spreadsheet to store and analyze the datee\t¢o, there is no mechanism to detect
an outbreak early and predict for the future. Aseault of this there are different
problems regarding in relation to information gaihg, analysis, process, dissemination
and use of surveillance information.
Some of the problems encountered in the existirsjesywere revealed through the
discussion with the domain experts in the regioa,tae following:
Dengue fever outbreak occurred in Dec, 2013.

 PHEM case team had a problem to get informatiotino@ about the situation;

* unable to take preventive measure and control@etsosoon as possible.

* As a result of this 9,258 suspected case of defeyer and 40 confirmed cases

were reported.

Generally, there is lack of standardized way obinfation flow and access. Therefore
the development of Surveillance information managensystem is hoped to facilitate
and ease the forecast of outbreaks and take presemeasure at the earliest time

possible.



1.30bjectives
1.3.1 General objectives
The general objective of the study was
+ To develop a web-based information management rystg communicable
disease surveillance for Dire Dawa Regional Healfteau.
1.3.2 Specific objectives
The specific objectives of the project were:

*

To assess the problems in the existing paper basecillance information

L 4

management system;

*

To understand the flow of surveillance model infatimn among health facilities;

(4

*

To analyze system requirements;

X4

*

To design system structure for the Regional Suarek Department;

(4

.0

To develop a prototype system; and

L)

X

To evaluate the performance of the system prototyigethe user.

1.4 Scope and Limitation of the study
This project covered the development of Web-bas&dmation management system
for Communicable Disease surveillance for Dire D&egional Health Bureau. The
main focus of the study was to analyze the requerémof users and design a web
based information system.
The project was conducted from January to June #0DGre Dawa Regional Health
Bureau. In project implementation, the existingoimnfiation management system was
assessed to identify any problem on the systemidRapplication Development
methodology and object oriented approach for systerelopment was used in the
project. The major limitation of this project wasié. Because of this it was difficult
to develop a complete full-fledged Surveillanceomfiation management system.



1.5 Significance of the Project
For countries like Ethiopia, strengthening suragitie systems is absolutely essential to
reduce morbidity and mortality. The consequenceobfgetting timely treatment results
in loss of life which can be avoided through areetifve, efficient and integrated Web-
based surveillance information management system.
The new system will have a significant impact asysgtematically lays a foundation for
the implementation that enables easy and much bflexdata analysis and report
aggregation promptly. It enables the early detectd an outbreak with less cost as

compared to the paper based manual informatiorepsoc

Developing surveillance information managementesysivill

» Support decision making functions of the organ@matby using the available
information;

» Improve patient care and quality by providing aafié, accessible, and consistent
and on time outbreak information;

» Allow access to, and better use of, improved sllarae information system for
health professionals and decision makers;

» Provide an opportunity to share/ exchange surve#ainformation between

different facilities;

Improve data collection;

Help to provide a structured way of data collection

Improve on time reporting to FMOH and differenhdiers; and

Y V V V

Improves data quality and reliability;



CHAPTER TWO

2. Literature review

2.1General literature review

2.1.1 Web-based System
The World Wide Web (known as “WWW” or “Web”) is aource of information over
the internet. It is growing at a phenomenal rateliM@ring data over the web is cost
effective and fast, and gives Internet users easgss to databases from any locations.
For this reason, databases are now largely Weldbétsis believed that the integration
of the web and database technology will bring mapgortunities for creating advanced
information management applications.
Web-based technology platforms allow for seamléestegrated delivery of desired
services to users with requisite access rightspaivdeges. Web-based and Web-enabled
tools provide greater capacity to achieve efficienccollecting and analyzing data and
disseminating results [24].

2.1.2 Information system
Information systems are combinations of hardwsoftware and telecommunications
networks that people build and use to collect, tereand distribute useful data typically
in the organizational settings [25]. Informationstgms are interrelated components
working together to collect, process, store, ambaminate information to support
decision, making coordination, control, analysig]j &isualization in an organization[26].

2.1.3 Health Information System
Health information systems serve multiple usersamdde array of purposes that can be
summarized as the generation of information to kendbcision-makers at all levels of
the health system to identify problems and needskenmevidence-based decisions on
health policy and allocate scarce resources opgrf@l Health Information System is a
system that integrates data collection, processegmprting, and use of the information
necessary for improving health service effectivenasnd efficiency through better

management at all levels of health services [27].



2.1.4 Health Management Information System (HMIS)
HMIS is an information system specially designedassist in themanagement and
planning of health programs, as opposed to deligéoare.

» Management Information System (MIS): A system or group of systems which
collects and presents management information ngldt a business in order to
facilitate its control. Management Information &ret are those that support all
management levels in the conduct of their functiosgch as operations,
administration, or planning and programming.

» Decision Support Systems (DSS)A system that provides interactive ad-hoc
support for the decision making process of managers

» Expert System (ES):A knowledge-based system that provides expert achmcl
acts as expert consultants to users.

» Executive Information Systems (EIS): A system that provides critical
information tailored to the information needs op tmanagement. This research
project falls into transactional process systemsstimoand management
information system to certain extent [28].

2.1.5 Electronic Health Management Information Systm
The importance of electronic health informationtegs management is well known by
countries to improve service quality and solve ¢bmplexity within health sector. “ An
analysis of health information landscape suggests tountries are moving from the
established paper based implementation of dishé&zlth information to the ‘second
generation” Health Information System (HIS), whérealth encounter data are used to
not only inform policy, but also to improve carepaint of service[29].

2.1.6 Benefits of Electronic Health Record for Sureillance information
The benefits of using EHRs for surveillance includeely availability of data, cost-
efficiency of data collection, access to detaihical and laboratory information, large
sample sizes that permit reliable studies of ramditions of small subpopulations, and

the ability to evaluate changes in health over {iaty.



2.1.7 The role of Surveillance Information Systemdr Surveillance Decision
According to Public Health Surveillance Toolkitetgoals of surveillance often differ at
the various administrative levels of the publicltieaystem. Surveillance data are used to
allocate resources and evaluate the impact of aomind prevention strategies and
programs at all levels. However, at the local lehel use of surveillance to trigger basic
public health investigations and implement speatontrol activities predominates for
infectious diseases and environmental hazards [31].

Health surveillance can be described as “the trackind forecasting of any health event
or health determinant through the continuous cbtlac of high quality data, the
integration, analysis and interpretation of datsults into surveillance products and the
dissemination of surveillance products to those weed to know [to address] a specific
public health purpose or policy objective [32]

In general, Health surveillance is an essential pmmment of evidence-based decision
making practices in public health system. Effectteenmunicable disease control needs
an effective disease surveillance system, whichviges information for action on
priority communicable diseases. It is the basis poblic health decision-making
worldwide [33]

2.1.8 Public Health Emergency Management in Ethiopi
According to Ethiopian Public Health Institute, AsldAbaba; (2008), the general
definition of Public health emergency managementths process of anticipating,
preventing, preparing for, detecting, responding dontrolling and recovering from
consequences of public health threats in order hlealth and economic impacts are
minimized (34).

The International Health Regulations (2005), (alsterred to as the IHR) entered into
force on 15 June 2007 for public health emergenaaagement activities in Ethiopia.

The Regulations are binding on all 46 WHO Membeiteést in the African Region as all

have agreed in 2005 to be bound by these Regutation

The importance of disease surveillance in guidieglth planning and interventions was
recognized for a long time. In Ethiopia, “Quaraastiinules were proclaimed in 1947 with
emphasis on surveillance. Another legal notice i8aged in 1951, binding all public

health practitioners in the country to report cominable diseases. The Public Health

10



Emergency Management (PHEM) under the sponsorshifttbiopian Health and
Nutrition Research Institute (EHNRI) has submittedislation to Council of Ministers
for approval. The "Public Health Proclamation N&®/ZDOO” orders that any individual
who knows the existence of communicable diseasesisfher vicinity to report
immediately to the nearest health institution ane institution receiving the report to
take the necessary measures and report to thepajgpeohealth authority. In 1948 an
anti-epidemic service was established to deal wpitevention and control of
communicable diseases. In 1951, 35 priority diseasere selected and classified into
first and second class to be notified to MoH, immataly or weekly as necessary. In the
mid 1970's the anti-epidemic unit was convertecpademic control and surveillance
unit under communicable diseases control divisiord avertical programs were
conducting their own disease specific surveillance.

After the health system reform in 1994 nineteerakes were selected for surveillance.
Though, Ethiopia has started implementing publialthe surveillance strategy since
2000, there were impediments in the implementatibthe public health surveillance
strategy.

These include non-recording, failure to report asss of epidemic potential in time,
incomplete and late reporting of notifiable dissaseadequate data analysis especially at
peripheral level, failure to use available inforioatto follow disease trends, inadequate
laboratory involvement in case detection, poor lee#t to health workers and
communities, duplication of resources meant for vaillance and response,
underutilization of surveillance information in @gon-making, shortage of technical
personnel, high turn-over of technical staff, lamkmotivation, and under developed

communication systems(35).

2.1.9 Web based System development methodology
System analysis and design is an approach to thelagenent of information system
which encompasses the first four phases of themsgstevelopment life cycle (SDLC)-
Planning, Analysis, Design and Implementation. B®&&D process can encompass
many tools and techniques. Broadly speaking; taerdwo main modeling approaches to
SA&D:
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* The tradition or “structured” approach, which ufxta Flow Diagrams (DFDs)
and Entity Relationship Diagrams (ERDSs) as its eliog tools;
* The object-oriented (OO) approach, for which theafidd Modeling Language
(UML) has become the de facto standard.
The traditional approach to SA&D is generally colesed process-centric and top-down,
in so far as the problem under consideration iagosed into a hierarchical set of
processes.
In the traditional approach, the systems analyisase consists of all activities needed to
understand the system and specify in detail whasyistem is to do. The system design
phase consists of all activities needed to spehb#ysolution and how it will be physically
implemented. The object oriented approach is gégeransidered data centric. It uses a
set of entities (or more correctly, “classes”) ttatapsulate both the data (attributes) and

processes (“methods”) associated with each ey (35).

2.1.9.1Rapid Application Development (RAD)
Rapid Application Development (RABbased methodologies are a newer class of
systems development methodologies that emerged him 1990s. RAD-based
methodologies attempt to address both weaknesstriofured design methodologies by
adjusting the SDLC phases to get some part ofytbies developed quickly and into the
hands of the users.
Object-oriented approaches to developing infornmasigstems, technically speaking, can
use any of the traditional methodologies (watert\elopment, parallel development,
phased development, prototyping, and throwaway opyping). However, Object-
oriented systems analysis and design (OOSAD) ist mgsociated with a phased
development RAD-based methodology, where the tipeatsin each phase is very short.
OOSAD uses a use-case driven, architecture-centtezative, and incremental
information systems development approach. It suppthree different views of the
evolving system: functional, static, and dynamicOSAD allows the analyst to
decompose complex problems into smaller, more neatdg components using a
commonly accepted set of notations. Also, many [gebelieve that users do not think in

terms of data or processes but instead think imdeof a collection of collaborating
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objects. As such, object-oriented systems analgad design allows the analyst to
interact with the user with objects from the usersironment instead of a set of separate
processes and data (36).

RAD refers to a development life cycle designedjitee much faster development and
higher quality systems than the traditional lifeley It is designed to take advantage of
powerful development software like CASE tools, ptgping tools and code generators.
The key objectives of RAD are: High Speed, High kpyand Low Cost. RAD is a
people-centered and incremental development appro&ctive user involvement, as
well as collaboration and co-operation betweerstalkkeholders are imperative. Testing is
integrated throughout the development life cycléhsd the system is tested and reviewed

by both developers and users incrementally (37).

2.1.9.2 Three Layer Architecture
The logical architecture is designed in terms @f lttgical grouping of components into
separate layers that communicate with each otreenth other clients and applications.
Layers are directly related with the logical digisiof components and their functionality,
and take no account of the physical location of ponents on different servers or in
different locations [38].
Therefore, layers are the logical groupings ofsb#tware components that make up the
application or service. They help to differentidtetween the different kinds of tasks
performed by the components, making easier to er@atesign that supports reusability
of components. Splitting an application into setmtayers that have distinct roles and
functionalities helps maximize the maintainabilitiythe code, optimize the way that the
application works when deployed in different wagsid provide a clear delineation
between locations where certain technology or dedegisions must be made.
Presentation Layer
Presentation Layer is responsible for managing ugeraction with the system, and
generally consists of components located within phesentation layer. It provides a
common bridge between the core business logic entapd in the business layer and

the user interaction.
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Business Layer

Business Layer implements the core functionalitytre system, and encapsulates the
relevant business logic. It generally consists @hponents located within the business
layer, which may expose service interfaces thatrathllers can use. Therefore, there are
software objects representing the domain concéatisfulfill application requirements,
such as managing an individual diagnosis register.

Data Layer

Data Layer contains services that provide accesslata that is hosted within the
boundaries of the system, and data exposed by bHwk-end systems. The data layer
exposes data to the business layer through geimeidaces designed to be convenient

for use by business services (38).

2.2 Related work

In 1998, the Maryland Electronic Reporting — Sullsece System (MERSS) was the
primary computer-based surveillance informationtesys utilized by the city health
department's program to gather information and dtigate outbreaks of diseases
Maryland State Health Department Division of Commahle Disease Surveillance. The
database for the city exists physically at theeskegtalth department, and information was
remotely entered at the city health department dial-in access. Because of
confidentiality and data security concerns, accessthe system for data entry,
management, or analysis was restricted to one ctamjatl the city health department.
The system was capable of generating reports imgudhe listings and frequencies by
event date, and reports were provided regulartieccity and state health departments as
well as CDC (39).

In china there were numerous problems in surveaifiashata collection and early detection
of epidemics with China’s economic development, tf@/ernment is increasingly
attaching great importance on the establishmeneasfy warning system of disease
outbreak. According to Chinese Center for Diseasat©®l and Prevention, in 2005,
China CDC instituted a web-based case-reportingesyscross a number of different

disease areas, including HIV/AIDS. This systemvaedicend users to enter case report
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data directly into an online system using automdtecths, and it allows authorities to
examine case report data in real time. In addittbe, system allows users to generate
automated reports that make it easier for publalthestaff and officials at every level to
make use of data within their area of jurisdict{@8).

In 2010, European Commission started to fund aeptopn developing a syndromic
surveillance system in rural China to complemem #xisting case reporting system.
Then a new web-based syndromic surveillance systamdeveloped, combining with
modern communication and GIS technology. Outbresikation and alerting, The Alarm
Trigger module includes models to detect abnormealiof syndromic observations from
daily surveillance data. When an alert is triggetbd system will automatically send e-
mail notifications to subscribed communication geu This system has greatly
improved the timeliness and completeness of indestdisease notification.

In general, web-based surveillance management rsgstmprove the collection and
interpretation of infectious disease, the iderdificn of individual and population risk
factors, the prioritization of disease burdens, &mel monitoring and evaluation of

prevention and control activities [40].

In 1984 France developed an electronic epidemiolagirveillance system which is
French Sentinel Network (FSN). The FSN is based oationwide network of voluntary
GPs who report cases of several conditions, madtijdhood and acute infectious
diseases. Estimates of disease incidence are cethjiaim GPs reports and used for
public health decision making. Our users’ survenfcmed that better integration of
surveillance within the GP clinical process waseg klement for participation. Indeed,
desktop availability made it possible to descrilbses quickly, allowing the additional
work required for surveillance to fit in the contstilon time. Another positive effect of
the better integration of surveillance in the daliprocess was the reduction in reporting
delays [40].

A study conducted in Mexico showed that Dengue Iféweidence and its geographical
distribution are increasing throughout the world][4Quality and timely information is

essential for its prevention and control. A webdohsgeographically enabled, dengue

15



integral surveillance system (Dengue-GIS) was dpe for the nation-wide collection,

integration, analysis and reporting of geo-refeeehepidemiologic, entomologic, and
control interventions data. the main features ohde-GIS is its seamless capability to
integrate, in an interoperable web based platfdim, basic information needed for
problem appraisal and control planning, which mdily available to users at all levels of

the control program scaffold.

Previous to the Dengue-GIS implementation, epidegioal data, produced locally by
health providers, travelled each week in paper $orto their respective sanitary
jurisdictions and then to the State Epidemiology&ément. The data was then entered
into a local electronic system, which in term proeldi files to be sent to GDE either by
disk in the early 98 or more recently by e-mails. With Dengue-GISs lhow possible to
identify at nation-wide scale where and when acdation of probable dengue cases are
occurring but with a spatial resolution suitable dioect and evaluate vector control
activities. The use of cluster detection analyses sk assessment on a weekly basis
produce timely information for decision making dt levels of the dengue control
program. Dengue-GIS implementation also introducether improvements for
epidemiological surveillance as the simultaneogssteation and availability of the data
from local to federal databases and thus the chfyatii close monitoring in almost real

time at all administrative levels of the healthteys [41].

The Ghana Health Service implemented an innovatistrict health information
management system (DHIMS) that has led to sigmificaprovements in data collection,
reporting, and analysis and has strengthened tn&mts health systems. The system has
enhanced access to timely health information fonagars within the GHS, empowering
them to assess the performance of the health symtemespond to identified challenges
in a timely fashion. In September 2013, the Afrid@avelopment Bank recognized
Ghana’s achievement with an e-health award for @avipg access to health information.
For years, Ghana relied on a paper based vertystééra to capture and report data on
health service delivery and surveillance. Ther20t2, PMI provided support to develop
a more robust web-based system. The DHIMS 2 systeables health facilities to enter

their summary reports directly into an electrorétatbase. It also has the capacity to auto
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generate reports, map data through a geographicnation systems (GIS) interface, and
aid managers and users to process raw facility-legt into graphs that can be easily
interpreted. The new system allows rapid accessalaria data at all levels of the health
system and has facilitated the use of those datgpldaa and implement malaria
interventions [42].
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CHAPTER THREE

3. Methodology
The Methodology used for this project was Desigei&e.
Methods
Rapid Application Development (RAD) methodology abdject Oriented Approach for
analysis and Design (OOAD).
Techniques
Qualitative study design was used for assessingxlsting surveillance system. Unified
modeling language (UML) use case description, @gtdiagram, sequence diagram uses
in the process of requirements capture, model agaon system and design.
Tools
Modeling tools used for this system prototype depeient were Visio software for user
interface design and Argo UML for use case modelatgss diagram. MySQL database,
Php and HTML were used to develop the prototypé&esys
3.1The study setting
The project was conducted in Dire Dawa adminisiratiealth bureau. The assessment
included key informant interviews in Dire Dawa Ragal Health Bureau and 2 public
hospitals and 9 health centers.
3.2 Data Source and Study Population
The study population included the Dire Dawa Redidtealth Bureau PHEM case team
and surveillance focal person who participate itadallection and report generation in
the urban health facilities. The study used punmsiampling technique to determine
sample population.
3.3 Data Collection
For the purpose of requirement gathering intenaed document review were used.
3.3.1linterview
Interview is the major and popular tool used byursgment engineers to draw system
requests and understand objectives of the systeough verbal discussion with the
stakeholders. Interview is a more flexible formartthe questionnaire and if wisely used,
can generally collect information of better deptiil @an be more sensitive to contextual

changes in meaning. Interviewing also permits thitggbe explained more face to face
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than questionnaire. The interview process was itapbas it gives direct references from
respondents about their work. Interview was seteatethis project because different
stakeholders have dissimilarities in something likporting tools and technique. The
study was conducted through interview on regioredlih bureau and 9 urban public
health facilities including 2 hospitals by using CDGuidelines for Evaluating
Surveillance interview.
Finally, the interview responses were summarized emcluded in the requirements
document. Then it was described using essential case modeling that helps the
researcher to understand the existing system velly identify difficulties for the current
system in detail and identify gaps to be filled the new designed system. More
importantly the requirement documents were usexhasput for the next stage of system
development, Object Oriented Analysis (OOA). Thecuinents, report forms, and
analysis help the researcher to design user ictefta the system.

3.4 Requirement Specification and Analysis
Requirement specification and analysis are thegmmsteps of Object Oriented Analysis
and Design (OOAD). It deals with the investigatafithe problem and the requirements
or domain objects of the system. To describe thaeirements one of the UML artifacts;
use case and activity diagram is used. In any systeis necessary to mention the
systems behavior, functionality and constraintsgd all these are referred to as
requirements. The term requirement could be dexdrds a user need or a necessary
feature, functions, or attribute of a system
Requirements include both the functional and norefional requirements. Functional
requirements (behavioral requirements) define wihet system does, namely, the
functions (actions) of the system. They descrilbengluts and out puts to and from the
system as well as information concerning how thauis and outputs are interrelated
Nonfunctional requirements, on the other hand,ngethe quality of the system. They
include the description of system usability, reliy performance, security,
maintainability, and interface

19



3.5 Data Management Analysis, Design and Implemerttan
Data depiction is made using activity diagrams,usege diagrams, use case diagram,
use case description and class diagrams. To helg astically examine the current state
of systems and processes (the as-is system), fiylextactly what needs to change, and
develop a concept for a new system (the to-be systeadopted that creates significant
change on the existing system.
As phase based Rapid Application Development (RA)s adopted by this study, less
emphasis was made on the “as-is system” and mopdasas was given for the “to-be
system” to achieve the desired goal.

3.6 Method of Dissemination of Results
The study aimed to be compiled and disseminate@ @soject thesis report to the
regional health Bureau and made available to tHe&cof Information Science and
School of Public Health Library. Attempt will alde made to publish on local as well as
international publication outlets.

3.7 Ethical Clearance
This project was reviewed and approved by the Unsitye of Addis Ababa, School of
Public Health Research Ethics Review Committee Bir@ Dawa Regional Health
Bureau. Information sheet and consent forms welieated at each interview sessions
and verbal consent were also obtained from all ystpdrticipants and from every

interviewee after the objective of the study wdernmed.
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CHAPTER FOUR

4. Analysis and Design

4.1Introduction
The findings from the data collected by interviere a@escribed in this chapter. Data
collected from various health facilities and Regibtdealth Bureau as well as the
experiences of the other researchers taken froriténature were the basic of analysis in
this project. This chapter also describes the otirsgstem of Dire Dawa Health Bureau
and the new surveillance information managemernesys
4.2 Findings from data collection
Reporting

The interview of the Regional Health Bureau sutaate officers and facility focal
persons revealed that Surveillance data were tetlegeekly every Monday from health
posts, health centers and hospital outpatient apatient log books. These data is then
sent to Regional Health Bureau the next day (eVergsday) by hard copy. The bureau
analyzes and processes the received data up teddywand finally sends to the Ministry
of Health. Feedback is sent for all facilities bgrdh copy after analyses to show any
change in trends and abnormal increase in casedeatis.
The reporting formats have the information on thenher of cases and deaths for each
reportable disease / condition for a week, sumnfiaryimmediately reportable case-
based disease or line lists during the reportingkse The outbreak was detected from
weekly reports.

Communication
The interviewees disclosed that it has been diffimuget outbreak information on time.
Participants in the interviews were the opiniontivat developing the technological
capacity of communication is important because Sllance specific information need
to be passed as fast as possible for early olthremagement and timely decision
making.

Hard ware and Soft ware
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There is a single computer which was being useaffiize purposes. They did have any
specialized software except Ms Word and Excel wlaich used to produce the reports.
All urban health facilities use broadband interoehnection. It appears that the power
and opportunities of IT in managing and delivermggalth services is well recognized and
the head department indicated that the bureauadyréo process the acquisition of
facilities, and implementation and networking o facility.

Procedure
All reporting facilities sent their data to the Rmtpl Health Bureau by hard copy. The
bureau enters the collected data to computer. Bygusxcel and epi info the collected
data are analyzed and interpreted using graphschads weekly. The information is
stored in hard copy by file cabinet in physicakigsred place.

Problems
Manual data collection and feeding these data toptter for analyses purpose is labor
intensive and time consuming. Also the report fdrfaeks geographic and demographic
information. In addition, it is not amenable foradysis of the data by age, sex and
geographical area. These problems were elaboratetiebrespondents from Regional
Health Bureau as well as facility respondents.

4.2.2Requirement Specification

Requirement constitutes a specification for the sgstem. It is the starting point for
measuring the performance, accuracy, and complkteokthe finished system before
entering in to system design. Requirements inclod#éh functional requirements and
non-functional requirements. Functional requireraefiiehavioral requirement) define
what the system does, namely, the functions (ag}iohthe system. They describe all the
inputs and outputs to and from the system as vgetha information concerning how the
inputs and outputs are interrelated. Non-functioregjuirements, on the other hand,

define the quality of the system.
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4.2.2.1 Functional Requirements

The system should be able to provide the followingtionalities

Table 1: Functional requirement

ReqlID | Requirement Rank Source
RQ-1 | The system shall enable the administrator to resetdps (usef, Mandator | UC-2
facility, disease)
RQ-2 | The System shall enable tlregistered users to register weekly i| Mandator | UC-3
immediately reportable disease conditions.
RQ-3 | The System shall enakthe registered users to register outbreak ¢ | Mandatory| UC-4
RQ-4 | The System sh: enable to generate notification message and di;| Mandatory| UC-5
on screen during outbreaks.
RQ-5 | The system shi enable system users to gene immediately, weekly| Mandatory| UC-6
outbreak report based on the collected data aodniation
RQ-6 | The system shall enable system users to send felettivafacilities Optional | UC-7
RQ-7 | Data requirements of the systi Optional
The system shall comprise of a database with seagbilities.
The data shall be patient demography, disease timmdand inpatient Mandatory
and outpatient case.
RQ@Q-8 | Business rules and logic

Only Users allowed to use the system, usernamepasgword
required

4.2.2.2 Non-functional requirements

Requirements like usability, reliability, perfornw supportability, recovery, interface,

implementation, operation, and language are coresides nonfunctional requirements.

* User interface

23




Users communicate with the system through theiegpmn interface which has to be
user friendly. To ensure user satisfaction and ilisalof the system, attractive user
interface with data input, fixed drop down optioere used. This will minimize the time
needed for data entry and make it easy to adosystem.

» Security issues
To protect data from unauthorized access and heesyistem should provide restriction
in using the functionality and information right tse by user, i.e. the system use role
based authorization technique while user accebsedata.

» Error Handling
The system shall generate error message whenevesén attempts to enter invalid data,
so as to inform the user about their mistake. Mafsdata input of the system are
selection, this is to minimize committing error ohgr data entry.

e Scalability
The surveillance information management system lu@gactivities that interact with
different workers in health care so the system khdae scalable, to support the
integration and deployment in large health cararenments.
4.3 System Analysis Models
For better understanding of the requirements ofstfgtem, use case modeling is used.
This model represents the requirements in usericesghproach in order to describe all
the tasks that the user need to perfarth in the system. It is a powerful technique that
describes the kind of functionality that a userestp from the system. It does this by
defining actors, which model the roles that usexs play when interacting with the
system, and describing the use case that thosesa@n participate in. The major parts
drawn on the use-case diagram are the system bogunba use-cases themselves, the
actors, and the various associations between tteesponents. The major strength of the

use-case diagram is that it provides the user avitbverview of the detailed use cases.
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Figure 1. System use case diagram for Surveillangaformation management system
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4.3.1Use case Description

The description of each use case shown within sigecase diagram can be also narrated
in detail in the form of a table. The use case dgson documents the name of the use
case, the actor, description of the use casegmlst step list of the tasks and action
required for successful completion, a descriptivarses of action, preconditions, post
condition, and business rule. It shalsoclasses, attributes and method identified base on
use case as well as system boundary clearly.
Outbreak case registration
The following tables describe outbreak case regfish use case identified in the new
Surveillance information management system. Thésaase starts when the surveillance
officer open the data entry option in the systemheW outbreaks occur the officer
collects all the necessary information and regigierthe system. The information
includes:

> Patient demographics

> Disease onset

» Date notified for health facility

» Date sample collected and types of specimen.
In this case more than one case at the same tithbemieported. The primary actor of
this use case is surveillance focal person thaab#srized user name and password.
Administration
Based on the activities necessary for managingétep information the administrator
manage different setups

» control user

» creating and updating of setups
Reporting
Based on different option and the type of informatneeded the surveillance officer
request the system to generate report.

» Different stakeholders FMOH, Partners and CDC/ raetme report
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Use Case ID uc-04

Use Case Name Register an outbreak

Use case Description | This use case describes daily outbreak data entoegs.

Primary Actor Surveillance focal person

Trigger The surveillance focal person clicks on outbredk @atry button from

the main menu.

Pre-Conditions The focal person is logged in to the system.
Post-Conditions The outbreak case is registered to the database
Main course 1. The system displays main menu screen;

2. The surveillance focal person clicks on the outbgata entry
button from the main menu screen;

3. The system displays the outbreak data entry form;

4. The focal person fills the form and submits todkstem;

5. The system validates and adds outbreak informaiiotine

database.

Alternative course

Frequency of Use 30/month

Business role

4.3.2 Activity Diagram
A UML activity diagram offers rich notation to shawsequence of activities. An activity

diagram models the actions the object will perfamd in what order.
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Figure 2. Outbreak data entry activity diagram

4.3.3User Interface Prototyping

The Ul is the portion of software with which a uss#r surveillance system directly
interacts. It models Ul requirements; which evol#ewugh analysis and design to result
in the final Ul for the system. It introduces teology to prototyping efforts that is most
likely made a design decision about the implemeéntgechnology.

The following part shows Ul prototype in developitige web-based Information
Management System for Communicable Disease Swamedlin Dire Dawa.
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K 2 —[o]x
Weekly Disease Data entry Form

Health facility Name: Types of Report _

Reporting time ‘ ‘V‘ To ‘ ‘v ‘

Alerts

1.Total Number of cases and Deaths for each disease/ condition for a week

Indicator Out patient cases Inpatient cases ~ Deaths

Total malaria (confirmed and clinical): [ ] [ J [ J

Total malaria suspected fever cases examined by RDT or microscopy | ] [ ] [ ]

Number of cases positive for malaria parasites [ ][ ] [ ]

Meningitis — I |
Dysentery [ I ] [ ]
Typhoid fever — b ‘

Relapsing fever [ ] ] [ ]

Epidemic Typhus ] [ ] [ ]

Severe acute Malnutrition [ ] [ ] [ ]

Figure 4. Surveillance information management systeekly data entry form
This form allows the surveillance focal persondgister weekly reportable cases and
also capture summery of immediately reportable a¥be user fill the required

information and click submit. The system adds ttiermation on the database.
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Weekly Report form

Time duration

Health facility

Reporting options | |  Disease type
Reported cases Total No Cases Total No of deaths:

Malaria 10 0

Meningitis 0 0

Dysentery 12 0

Typhoid fever S 0

Relapsing fever 0 0

Cholera 0 0 i

AFP/Polio: 0 0]

Anthrax: 1

Sever acute Malnutrition 4

(Back ] [ Print | [Export] 9 '«

Figure 5. Surveillance system weekly Report form

After data about surveillance is successfully negexd the system generating report
when focal person want report on the required tifie form used to generate report

by different option, disease type, and demograpitytsy geographic area.

4.4 System Design Model
OOD is a phase which is concerned with definingvemfe objects their responsibilities,

and collaborations in surveillance system to filll the requirements independent of
implementation details. There are a set of diagrirasare used to describe the design
for software objects of surveillance system in objeriented design phases. This

includes software class diagrams, sequence diagtamknown as object interaction

diagrams.
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This study used UML sequence diagram along witkscldiagrams to design the web-
based Information Management System for Commurecablsease Surveillance.
Physical data models which is the most importargigie level models for database
application development, is employed for survedlrdatabase management system.
Another task performed in this phase is designihgvkich is based on surveillance data

entry and report forms as described in Ul flow dieging section.

4.4.1 Class Diagram

In addition to a dynamic view of collaborating otffe in web-based Information
Management System for Communicable Disease Swame#l shown in activity diagrams
earlier, a static view of the class definitionsliso shown with a class diagram. The class
diagram shows attributes and methods of the cladsasified from surveillance system.
In contrast to the domain model that shows realldvolasses, the design class diagram
shows software classes. In class diagraming a elébsits attributes and methods is
clearly represented. We use class diagrams to ilestine structure of the system.
Classes are abstractions that specify the commuoctgte and behavior of a set of
objects. Objects are instances of classes thatraated, modified, and destroyed during
the execution of the system. Objects have stateirtbludes the values of its attributes
and its relationships with other objects. Clasgdims describe the system in terms of

objects, classes, attributes, operations, and éisswciations.
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User account
ruser Name : String
ruser Password : String 1

ruser type : string
Hacility : string
r-get user account(name and password)() nanage
1
User Adminstrator
trcomplite registration( reg no,date)() | manages ! Hcreat useraccount (user name, password)()
rrsend feed back(date)() rset facility setup(code, Name)()
rselect report(facility,case)() 1 1 trset Disease set up(Name,code)()
1
create 1
register
1 1.*
™ Disease
Facilit
e - ‘y eate _DiseaseCode : String
1.* -Facility Name : String 1 e N stri
C — -Facility Adress : String S |sea.se ame : >tring
ase +get facility set up(name,adress)() rerert +getdisease Setup()
-CaseNo :int 8 Y P ,
-CaseType : String 0.* register
-Caseclasifcation : String 1 !
+case get registerd(reg No,reg 1.
Date)() include L
Patient
-Name : String __Specimes
! LAdress : String 1 Lenecimentyne String
n . T .
ImmediateCase OUtbreakcase -Age : mt. L;D:'teswel:;:r::)n"r;?:;ere isterd()
-CaselD : int CaselD : int -Sex : String EeLSP 8
-CaseName : String -CaseName : string +get patient information Registerd()
-NotificationDate : Date -PeakDate : Date

NotificationDate : Date

FeedBack

request

-FeedbackType : string

:

Report

-Feedbackdate : string

+generet report()

+get feed back send()

Figure 6. surveillance information system class dgrtams
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4.4.2 Sequence Diagram

UML Sequence diagrams model the flow of logic withihe information system being
developed in a visual manner, enabling both to dmsu and validate the system logic.
Sequence diagrams are commonly used for both amaysl design purposes. It is a
common notation to illustrate collaborations amarigects and shows the flow of
messages between objects.

The following section depicts system sequence dragfor surveillance information

management system.

Administrator etugmterface SetupController DB
| select setup form 3 Activatesetupform() |

DisplayForm()

Confirm Password

click submit Button

etfacility setup(Name,Adress)

Enter facility(Name,Adress) L
{ Setfacilitysetup()

confirmatipn

Alternative

Enter user()Name,password

GetUser Setup(Username,password)

SetUsersetup()

Confirmation()

Il
Enter deasese setup(Name,code)

Getdisease setup() Set disease setup()

Confirmation()

l

Figure 7. DDRHB Create set up Sequence diagram
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Logininterface

ClickOnLoginButton

EnterUser(Name,Password)

Figure 8.

LoginController UserAccount

ActivateLoginPage()

DisplayLoginPage()

GetUser(Name, Password)

VerifyUser(Name, Password)

Display()Mainpage

Invalid Data ()(Name Password)

T
|
|
|
|
|
|
|
|
|
|
|

DDRHB login Sequence diagram

Acknowledge
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Login Page

Administrative option

User Interface —_— Weekly Data entry option

Outbreak Data entry option

i Feedback data entry |

. ! Reporting Interface ;
Presentation Lay ! !

Data Entry Process

Logic Acces s Record Retrieving Process

Outbreak Notification process

Application Layer

Report Generating Process

Disease Record

Outpatient case Record

Inpatient case Record

Date Base Death case Record

Patient demography Record

Server
Feedback Record

User Record




Figure 9 System Architecture
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4.5 Prototyping

4.5.1 User-interface Flow Diagrams
Ul flow diagrams are diagram that depict major U#neents and how users transition
between them in the developed system. It also tesedplore the high-level usability of
a system and document the user interface of a \wsbeb Information Management
System for Communicable Disease Surveillance: Hse of Dire Dawa regional health
bureau. IT offers a high-level view of the intedaaf the system, software with which a
user directly interacts. The surveillance user gaickly gain understanding of how the
system is expected to work using Ul flow diagramargd puts the user in a position
where the user can validate the overall flow ofapplication’s user interface.
This study employed Ul flow diagrams which contamportant forms and screens
depicted in Figure 10 that lets surveillance usersavigate through. The Ul developed
» Firstly, model the interactions that users havehlite software, as defined in a
single use case.
» Secondly, enable users to gain a high- level oearwf the Ul for web-based
Information Management System for Communicable &seSurveillance. This
overview is effectively the combination of all tbehavioral views derived from

the use cases.
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The figure below shows the high-level over viewhitectural approach for system Ul,
the approach that enables to understand the caaripldtow diagraming for WIMS.

Home ]
[ Login

[ Main menu ]
[ Administration ] Data Entry [ Report ]

D —

—

4 N
Weekly Data
User setup entry Weekly Report
\ J
s w
Outbreak data
- \ . entry )
Facility setup 4| Outbreak Report ]
{ N
\ J Case based data
entry
\, J
4 D
Disease setup
Case based
\ J 4 A
Feedback Report
\ J

Figure 10. Ul flow diagram
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4.5.2 User interface

/ [ login.html "\-7 @@u
€ = C ff [ filey//C/Users/Home/Desktop/survillance/login html ¥ B I =

i Apps [ Intemet Explorer can., ['] Intemet Explorer can.., @I Intemet Explorer can.., ! Intemet Explorer can... @1 Interet Explorer can... [ Intemet Explorer can.. (7] Imported From IE

Welcome to DDRHB Surveillance Information System

Username: |

Password: |

@ Cancel

20 @@@, i LY ¢ 7~ 0oL

Figure 10. SIMS system login screen

The user enters valid user name and password & #me system. The system
validate the account and display main menu by tyger like for administrator admin
main screen for others user main screen. If usererend password are incorrect the

system display error message, after 3 trials tetegy suspends for 1 minute.
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/[ Newacehtml x B @ﬂu
€0 ![']ﬁley//CVUsers/Home/Desktop/surviIIance/New%ZOacc.htmI _ﬂﬂ =z
i Aops [" Intemet Eplrercan., [ Intenet Bglorercan., - Infenet Elore can.. I Inenet Eglorercan., ©f ntenet gloercan., [ Intemet Borer can... (7 Imported From

Surveillance Information System User setup

Create a New User Account

Health facility Name : [ 1

First Name:
Seond e

Last Name:
User Name:
P —
ompsrt

-
User Type: E

20/3/0]F i

Figure 11. SIMS User setup form

This form allows the Adminstrator to creat usertgpeand autonticate each user
working on the system by registering user type @vilage,.user name and password
offerd for all system uses.
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"Ele Edt View History Bookmarks Tools Help
5 L :

/] /CfUsers..Mlance/datahtm|

‘\é ) @h\e/fn'C:!UsersfHoma’DsklaplsuN\Hancafdata‘htm\ vC | ‘ &, + Search The Web p‘ ﬁ | E 4 A |

P Allief Corvert Convert Files Measurement Converter Translate Facebook Weather

Surveillance Information System Weekly Data Entry

Outbreak Notification

Health facility Name

Time Duration :From To:

There is an emergency
Total iumber of Cases and Deaths for each disease for aweek condition please dick the

: . . link to see the detai
Indicator Qut patient cases  In patient cases  Deaths information
Total malaria confirmed:

Total malaria suspected:

postive malaria cases:

Meningitis:

Dysentery:

Typhoied fever:

Relapsing faver:

210 AM

01-Jun-15

Figure 12. SIMS weekly data entry form

The weekly data entry form used to register weeglyortable case and death. The
user fill the required information and click submithe form also allows the user to
clear the filled data by clicking on reset buttord dack button to go back to the main

menu
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J Dweekhepor beml %\ [ ™
€ < C [} files//C/Users/Home/Desktop/survillance/weeklyReport#20.html B HE=
i Apps [ Intemet Explorer can... | Intemet Explorer can... @1 InternetExplorer can... G Intemet Explorer can... @I Intermiet Explorer can.. [ ] Internet Explorercan... (1] Imported From [E

Surveillance Information System Weekly Report

Outbreak Notification

Health facility : v Disease Type: v

hoi \ dd----- Yy \

Time Duration:From ‘dd == YYYY

Case Reported Total No of cases Total No of Deaths There [s an emergency

condition please cick the

§ link to see the detail
Total malaria (confirmed and dlinical): information:

Total malaria Suspected:
No of cases postive for malaria:
Meningitis:

Dysentery:

Typhoied fever:

Relapsing fever:

Epidenic Typhus:

Sever acute Malnutrition:

AFP/Palio:

Anthrax;

@ 7 @Hﬂ\@ | 1 [N R R O L

Figure 13. SIMS weekly report form

The surveillance officers select the report opthonl select the weekly report form, this
form used to select report by required option likefacility, demographics and so on.
The form also allows the user to print and sendntejor CDC and MOH.
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4.5.3 Database Design
The Physical data model of DDRHBSIMS is depictelbie

Jo disease v ciical_info

"; diseasecode : varchar(20) N\ { Clinicalid : int(11
out_pease ‘ .
= diseasename varchar20) |\ compliane: teit

| ||#threshold_level:int(t1) || 9 date_onset: date

death_case 2 date  date | \ 7 date_seen: date

4 deathid:int(11 2 fmeduration” date

9 date_notfied: date

o feedback

B dale dae casedlassfcation: enumiconfmed, suspeced M, diseasend. it
@ imeduration : date « malara_confim in 11 (| o feedbackid:int11 s oo i

caseclassifcaton: enum(confmed suspected) | y malaria_s “ o date- date \ (4 ptent-in1
# dmalaria_confim  in(11  malaia_postve 11 \| |2 repor Simiiness : enum(ontimelate
# Gmalaria_Suspect:inf11 ¥ menghes: nt remark: varchar(d0
# dmalaria_postve (11 " " ¥ l0id: nt11 v specimen
# dmengites :int(11 it {4 casenoint 11 0 specimenid :int(11
# daysentyni1 A telapsinglever in 11 T deatid:n 11 ‘ ﬁ/’ specinen_faken  enum(yes’ o
1 dyphoid: nt11 endemic hohus: nt 11 secode  int{11 A specimen_type : enum(blood: stool, serumcsf
# relapsingfever . nt 1 4 sever_ malnutiion nt(11 # faciitycode int11 [ (10l coleckd:doke
» depdemic_typhus : int(11 y polio“nt11 y \ result: enum p.“
# dsever_malnutition : int11 » antrar infit1 / | ) » diseasecode nt

0 ip_case

0 [ /4w patientd: nt 11

# dpolioint 11 # cholera: int11 S
u danthrax intf11 ) » ) Ipid ;int
hrax. It # Quineawom :in \ -
# dcholera : int(1 measels bt
I —— Nt e imeduration : date JO pdemography nO
T cation : enum(confimed: suspected P card ikt 1
# dmaternal_death :int(11 » pandamic_infuenza: int11 ) ‘ 0 patientid: int { usenid: int
- imalaria_confirm :int( 11 .
4 fabies  nt 11 } melara. o firstname : varchar(20 faciliyname :varchi
- imalaria_suspect. int 11 N )
# dneonat_tetanus :int(11 # SARS int(11 ' e fathername : varchar(20 firstname : varchar(;
imalaria_postive  int/11 ,
# dpandamic_infuenza int{11 o small_pox: int11 } Mete.po : gfathemame : varchar(20 secondname : varct
- imengites :int11 | .
# drabies :nt(11  Vhemoregic_fever ink11 } meng sex - enum(male’ female lastname : varchar(;
- idysentry int(11 [ "
# 0SARS :int11 wvellow feverinti11 Rl # age:ini20 username : varchar
CoT ityphoid :int{ 1 | || "
& dsmall_pox. k1 + fcihende k1 i fegion: varchar(20 password: varchar
) irelapsingfever :int(11 ) .
# dvhemoregic_fever  int(11 » patientd : nt11 ) Vecpsng kebele :varchar(20 userype : varchar(2
) iepdemic_typhus :int(11 e - —
# Specimenid : int11 houseno : varcnar(20 Email_adress : varc
isever_malnutition :int11 \
4 Ve e {3 diseasecode: int11
% ipolio :int(11

{4 enarimonid - inff11

Figureld. SIMS Database design
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4.6 User-interface Evaluation
During system development evaluation of the progosgstem were made. This
evaluation includee 10 users, 4 of them from regjidrealth and the remaining 6

from health facilities. The following table showarBmary of system evaluation.

No | Criteria Agree | Disagree| Un decided
1 | would like to use this 70% 20% 10%

system frequently
2 | thought that the system is 80% 10% 10%
easy to use
3 | think that | would need the50% 20% 30%
support of a technical
person to be able to use this

system
4 | thought there was too 20% 80%
much in consistency in this
system
5 | found the various 70% 10% 20%

functions in this system
were well integrated

6 | think the color of the 60% 40%
screen is very interesting
7 | found the system 10% 90%
unnecessarily complex

The above questions helped us to capture the aopofidthe respondents and individual
interest for system use. From the total of tengyss#ven of them were interested to use
this system and described the functions in theegystere well integrated. The remaining
three users were not interested. On the other teght of the ten users rated the system
as easy to use and the remaining two indicatedhleatystem lacks consistency.

The study showed that users were interested ingbeinterface, however, it still needs
some revision to address the concerns and sugagestiajiven by the few. Therefore as
per user interface evaluation result, user interfaged to be improved on its consistency

and learnability
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CHAPTER FIVE

5. Conclusions and Recommendations

5.1 Conclusions
This surveillance information management systemclvhs used to register weekly
reportable cases and summary of immediately relplerteases in Dire Dawa Regional
Health Bureau and urban health facilities in thgioe was studied in order to develop a
web-based information management system for conuableé disease surveillance for
bureau.The project identified wide-ranging issuasluding business requirements,
information flow, and Surveillance data sources.orébver national standards and
guidelines documents were consulted along with nmgevs and discussions with
surveillance officers in order to determine theuisgment for the new system. This
project showed the development process of SIMS. itAfollow iterative system
development process, the project showed the fitst print of the system then it was
improved through the development process which iteastive and incremental. During
system analysis and design process of the prdpectdsearcher identified the system

boundary.

The existing surveillance information system mamaget uses manual documentation
and serves as a base for the new system developienexisting system needs to be
strengthened on the outbreak detection mechanidgimnwiural health facilities. It is
identified that the people that will use the nevdgveloped system need additional
training on IT. There are opportunities like accessomputers facilities and internet at
the central office. On the other hand, the secus$yies and hardware design were not
well addressed in this project. It was also foumat the facilities should be networked for
the functionality of the system, to generate reporttime and get outbreak notification.
However, during system development process, thuist networking and infrastructure

was not included and addressed.

The study showed that users were interested inusiae-interface. However, the user
interface of the system needs to be improved taking consideration the inputs from

the test results.
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Although this project does not show the final prctdof the system, it provided system
prototype for further continuous evaluation and elegment along with the user
feedback. In addition, this surveillance informatimanagement system will serve as a

base for developing a more complete informatiotesygsor the institution in the future.

5.2 Recommendations

Dire Dawa Regional Health Bureau

Recommendation is given to the Regional Health 8ute strengthen the data collection

system by;

» Including all emerging and reemerging disease eatbcases
» Networking all health facilities in the region tacilitate complete information

system.
Health facilities

The Health Bureau is recommended to strengtheddbementation system and data quality

at the facility level by;

» Including all important information in the documesmtd,

» Strengthening manual system of the facilities.
Researchers
The investigator would like to recommend to futtesearchers;

> Put their effort on the analysis and design a systdich integrates Smart Care
with the Surveillance information system
» Improve and complete system development by revigwand addressing the

security issue, hardware design and usabilityrtggif the system.

Ministry of health
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The Ministry of Health should encourage the Redistealth Bureaus to implement
SIMS by identifying and coordinating with stakehesl.
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Appendix 1

Software Requirement Specification Document

For

Development of a web-based Information ManagementyStem
for Communicable Disease Surveillance: for Dire Daw

regional health bureau.
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Appendix 1: System requirement

CHAPTER ONE
1. INTRODUCTION

Disease surveillance is considered as a cornerestifnany disease prevention,
eradication, elimination and control program. Sulaece data are crucial for monitoring

the health status of the population, detectingatiss and triggering action to prevent
further illness and to contain public health prof$&. When an outbreak occurs, it is vital
to have a data management system that supportserffidata capture and information
flow, and that can provide a master list of up-tdedcase-based information in real time.

1.1Purpose

The new system will hopefully have a significantpewt as it systematically lays a
foundation for the implementation that enables eagy much flexible data analysis and
report aggregation in a timely manner. Early débecbf an outbreak with less cost as

compared to the paper based manual informatiorepsoc

1.2 Scope
This project covers the development of Web-baséatrimation management system for
Communicable Disease surveillance for Dire Dawaoreg) health bureau. The main
focus of the study were, analyze the existing systesigning a system structure and

evaluate the performance of the system prototyple the user.

1.3 Objective

To develop a web-based information management my$te communicable disease

surveillance: for Dire Dawa Regional Health bureau
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CHAPTER TWO

2. Requirement Specification
Requirement constitutes a specification for the sgstem. It is the starting point for
measuring the performance, accuracy, and aempss of the finished system
before entering in to system design. Requiremiastadeboth functional requirements
and non-functional requirements. Functional requeets (behavioral requirement)
define what the system does, namely, the funcfjaaisons) of the system. They describe
all the inputs and outputs to and from the systerwell as information concerning how
the inputs and outputs are interrelated. Non-femeti requirements, on the other hand,
define the quality of the system.

2.1 Functional Requirements
The system should be able to provide the followingctionalities

Table 1: Functional requirement

ReqlID | Requirement Rank Source

RQ-1 | The system shall authenticate each user by rolerdefllowing| Mandatory| UC-2
access to system

RQ-2 | The System shall enable the registered users fisteegveekly an( Mandatory| UC-3
immediately reportable disease conditions.

RQ-3 | The System shall enable the registered users isteegutbreak cast | Mandatory| UC-4

RQ-4 | The System shall enable to generate notificationsage and disple] Mandatory| UC-5
on screen during outbreaks.

RQ-5 | The system shall enable system users to generatediately, weekly| Mandatory| UC-6
outbreak report based on the collected data aodniation

RQ-6 | The system shall enable system users to send felettivafacilities Optional | UC-7

RQ-7 | Data requirements of the systi Optional
The system shall comprise of a database with kezagabilities.
The data shall be patient demography, disease tcamdand inpatient
and outpatient case. Mandatory

RQ@Q-8 | Business rules and logic
* Only Users allowed to use the system, usernameasgivord
required
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CHAPTER THREE

3. Non-functional requirements
Requirements like usability, reliability, perfornw supportability, recovery, interface,
implementation, operation, and language are coresides nonfunctional requirements.
* User interface
Users are communicating with the system throughatiication interface which is user
friendly. To user satisfaction and usability of thgstem, attractive user interface with
data input, fixed drop down option were used. ™l minimize the time needed for
data entry and easy to adopt the system.
» Security issues
To protect data from unauthorized access and heesyistem should provide restriction
in using the functionality and information right tse by user, i.e. the system use role
based authorization technique while user accebsedata.
* Error Handling
The system shall generate error message whenevesén attempts to enter invalid data,
so as to inform the user about their mistake. Mafsdata input of the system are
selection, this is to minimize committing error ohgr data entry.
e Scalability
The surveillance information management system li@gactivities that interact with
different workers in health care so the system khdae scalable, to support the

integration and deployment in large health cararenments.
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CHAPTER FOUR

4.1 System analysis models

Welcome!
Dire Dawa Regional Health Bureau
Survillance Information System

Proceed to the system
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User authentication

Create a New Account form

‘ First Name:

‘ Last Name:

‘ User Name:

Password:

Confirm password:

User Type:
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Health facility Name: [ LHC =] TypesofReport [  [&]
Reporting time ‘ D To ‘ D

Alerts

1.Total Number of cases and Deaths for each disease/ condition for a week

Indicator Out patient cases In patient cases Deaths
Total malaria (confirmed and clinical): [ b b J
Total malaria susp d fever cases ined by RDT or P [ ] [ ] [ ]
Number of cases positive for malaria parasites [ ] [ ] [ ]
Meningitis 7 ] [ J
Dysentery [ ] [ ] [ ]
Typhoid fever | — ‘ ‘ ‘
Relapsing fever [ ] [ ] [ ]
Epidemic Typhus I ] [ ]

Severe acute Malnutrition

Outbreak
notification
message

28 v for i diately Reportable Case-based Disease / itions(Total cases and deaths reported on
Case-based forms or line lists during the reporting week)

Disease No of cases No of Deaths

AFP/Polio

Anthrax

Cholera
Drauncliasis(Guinea worm)
Maternal Death

Measles

Neonatal Tetanus

Pandemic influenza
Rabies
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{}:J Outbreak notification message

L B e —

iant: Date of Birth:
NameofPatienc[ ] Dueo L 0 e male @ fomae (@

e I [ e R L

Patient Clinical information

Date seen at Health Facility Date Health Facility Notified Date of specimen collection
Date of Onset / / Classifiction of case Confirmed [~ Type of specimen [oos =)
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Outbreal
notification
message

Health facility Name [ [&] Discase Type [ [¢]  Reportingunit
Reporting time | || Typesofreport [ [{]

Nme [ ] A [ | seewmoe o

Address: - Region [ Woreda [ ]
Kebele: [ | joweNo: [ |

Specimen taken: Yes © No © Result: Positive (© Negative (©)
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- . 71— T7outbrea
notification

Health Facility Name [ [=—]

Report timeliness | On time |V Outbreak cases [ [—]

Remark

Enter Text

Health facility Time duration

Reporting options | Disease type | |

Reported cases Total No Cases Total No of deaths:

Malaria 10 0

Meningitis 0
Dysentery

Typhoid fever

Relapsing fever

Cholera

AFP/Polio:

Anthrax:

Sever acute Malnutrition
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Use Case ID ucC-01

Use Case Name login
Use case Description This use case describes the system log in process
Primary Actor Surveillance focal person, Surveillance Officeisteyn administrator
Trigger The user opens surveillance information systenmlisgreen.
Pre-Conditions The user has authorized user name and password.
Post-Conditions The user logs in to the system
Main course 1. The User opens surveillance information system;

2. The user clicks on the login button;

3. The system displays login screen;

4. The user enters username and password and clidkgjion

button;
5. The system verifies username and password;

6. The system displays main menu screen,;

Alternative course 5.1. If the user enters wrong username andyoads
5.1.a The system displays error message amdgtsdhe user to

enter the correct user name and password

Frequency of Use 50 times /month

Business rules After 3 trials the system suspends automaticatlly 1fminute suspend
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{b Outbreak notification message

Reporingeine [ [ typesormpn [

iant: Date of Birth:
Nameofpatent ] buco I O VT () R

e I [ e R e

Patient Clinical information

Date seen at Health Facility Date Health Facility Notified Date of specimen collection
Date of Onset [ 77 ] Classifiction of case [ confirmed [=] Type of specimen .
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@isplay Iogin screerD

N

(enter user name and passworcD

incorrect S

Kdisplay error messag§

correct

\
Gheck user typa

¥ adminstrator

\/@isplay adminstrator menD

ordlenery user
A/

@isplay user menLD

Figure 1. Log in activity diagram
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Use Case ID uc-02

Use Case Name create setup

Use case Description | This use case describes setup adding processdnrfasility and

disease
Primary Actor Administrator
Trigger Administrator clicks on the administration buttoom the main menu
Pre-Conditions The Administrator has logged in to the system
Post-Conditions The setup is created in the database
Main course 1. The system displays main menu screen;

2. The Administrator clicks on the administration tabmain
menu;

The system displays the Administration option;

The administrator selects user setup;

The system displays the user setup form;

The Administrator fills the form and submits hetsystem;

N o o kW

The system adds user information on the database.

Alternative course 5.a If the administrator selects facility setup

5.a.1 The system display facility setup form

5.a.2 The administrator fills the form and miflto the system
5.b If the administrator select disease setup

5.b.1 The system display disease setup form

5.b.2 The administrator fills the form and sutto the system

Frequency of Use 30-35 /month for each

Business rules
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< Display }

select option

)

\/ W AV

@isplay facility optiorD @isplay dllsasss optiorD @isplay user optiorD

\/ \\Y \

@ll facility setup fornD @II diease setup fornD @" user setup fOfﬂD

/NN

A4

()
!

Figure 2. Administration activity diagram
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Use Case ID uUcC-03

Use Case Name Register case

Use case Description | This use case describes the data entry procespaftable cases.

Primary Actor Surveillance focal person

Trigger The surveillance focal person clicks on the dataydsutton from the
main menu.

Pre-Conditions The focal person has logged in to the system.

Post-Conditions The surveillance case is registered on the database

Main course 1.The system displays main menu screen;

2.The surveillance focal person click on the datayetab on main
menu;

3.The system displays the data entry submenus;

4.The focal person selects weekly data entry;

5.The system displays the weekly data entry form;

6.The focal person fills the form and submits he $ystem;

7. The system validates and adds surveillancetddte database.

Alternative course 4.1.aTo register immediately reportable cases
4.1. The focal person selects immediate daty snbmenus

4.2.The system displays immediate data entm for

Frequency of Use 30-35 /month

Business rules
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@isplay main menu screelD

(select Data entry option)
\l/

<display data entry form)

) - display immediate data entry form>

N\
Cdisplay weekly data entry form)

\/ \/

Gill data entry for@

add on database

Figure 3. Data entry activity diagram
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Use Case ID

UC-05

Use Case Name

Generate Notification message

Use case

Description

This use case describes an outbreak thresholdtet@rocess

Primary Actor

The system

Trigger

The system tries to create alert

Pre-Conditions

All reportable case has been registered in thesysdhatabase

Post-Conditions

The system automatically display notification meggsan the

screen.

process of main

courses

1. The system checks threshold,

2. The system select from database allrecords thaedas
threshold;

3. The system automatically display notification mggsan

the screen.

Alternative courses

2.1.a If the user wants to see the detail;
2.1 The user selects on detail of the inforomat
2.2 The system displays the detail;

Frequency of Use

30 times /month
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Qdentify outbrea@

V4

@isplay notification message on screerD

X yes

see detail = click on detaiD

\/
No < disply detail )

Figure 5. Notification message activity diagram
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Use Case ID

UC-06

Use Case Name

Generate report

Use case

Description

This use case describes the surveillance repogrgton process.

Primary Actor

Surveillance officers

Trigger

The officer clicks on report button from the maiem screen

Pre-Conditions

Officer has logged in to the system.

Post-Conditions

Report is generated

process of main

courses

1. The system displays main menu screen;

2. The user clicks on the report button from the nménu

screen;

3. The system displays the report option;

4. The user selects the weekly report option by fgcili
demography and so on;

5. The system generates the weekly report;

6. The user sends the report by email for MoH, CDC,;

Alternative

courses

If the officer want to report outbrealsea
4.1aThe officer select outbreak reportampt
4.1b The system generate outbreak report
If the user wants to print out

6.1.a The user requests the system to quint
If the user wants to export

6.2.a The user requests the system to expor

10 /month

Business roles
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@isplay main menu screerD

(select report optiorD

|

@isplay Report optioD

—><select outbreak Report optiorD

Gelect weekly Report optioD

print out

Figure 6. Report generation activity diagram
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Use Case ID

uco7

Use Case Name

Compile and Send feed back

Use case Description

This use case describes the surveillance feedback

compilation and sending process.

Primary Actor

Surveillance officer

Trigger

The officer selects feedback button from main me

screen.

nu

Pre-Conditions

Officer is logged in to the system.

Post-Conditions

The feedback sent to focal person and print out.

process of main courses

1. The system displays the main menu;

N

The officer selects the data entry button on
the main screen,;

The officer select feedback option;

The system displays feedback form;

The officer fills the feedback form;

o g M w

The officers saves and sends the feedback
facilities and print out;
7. The system adds the information on the

database.

Alternative courses

No

Frequency of Use

35/ month

Business role
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@isplay main menu screerD

N

Gelect data entry optiorD

N

Gelect feedback optiorD

\l/

@isplay feedback fornD

\l/

@u feedback fornD

N

/

Csend feed back)

B

Figure 7. feedback sending activity diagram
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4.2 System Design Model

case registration

focal person Data entry option
. Selact data entery option

data entry controller

Activate interface()

display weekly dataentry form

register cases

get case registerd(casetype,regNo)

set case record

Confirmation

Figure 8. DDRHB Register cases Sequence diagram
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Quthreak registration

Survillance focal person Data entry option DE controler

slectouthreak regi option

Activate form()

Display outbreak formi|

T

fill outbreak reg form() .

get outbreak record(casetype, reg date)

-—

Set Outbreak record(reg date,

Confirmation
U

Figure 9. DDRHB outbreak registration sequence digram
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surveillance officer Report option ReportController DB

SelectReport option

Activate W.Report form()

Display W.Report Form()

EnterReportOption(Time, Type)

Get W.Report option(Time, Type)

Get W.Report()
Aknowledge Report()
! |
{OR}
Activate O.Report form()
Display O.Report form
Enter report option()
Get Outbrek Repot option(Demog, Time)
I Get O.Report()

AknowledgeReport()

Figure 10.DDRHB report generation sequence diagram
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Send Feedback

Survillance officer

Select feedback option

Feedback option

Enter feedback()

Activate feedbk form(),

Feedback controller

Display Feedback form()

Getfeedback()

Set feedback()

Aknowledge feedback()

Figure 11. DDRHB Feedback sequence diagram
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4.3 System Prototype

/[ Meny bt B [E=R0E ™
20N ‘Dﬁle;{/_/_(:#Users/_Home/_Desktop/_survilIance/_Menu%ZO.htmI w B M=
[} Internet Explorer can... [ Internet Explorer can... @ Interet Explorer can... @I Intemet Explorer can... @I Inter plorer can... [ Intemet Bxplorer can... (7] Imported From IE

Welcome!

DIRE DAWA CITY ADMINSTRATON
HEALTH BUREAU

Survillance Information Management System

Proceed to the system

2 036w i T ' [~ (00

Figure 12 Surveillance information management system Home pag

! [ Adminhtm

- > K ‘DﬁIe:,f_//C;f‘Users/HDme_/‘DesktDp,/survillance_/Admin.hlml
i ppps [ Internet Bxplorer can... | ] Internet Explorer can... @1 Internet Explorer can... @I Intemet Explorer can... @1 Internet Explorer can... [} Internet Explorer can... (] Imported From IE

Dire Dawa Regional Health Bureau Surveillance Information System

Home Adminstration

Facility setup
g oo Outbresk Notification

There is an emergency

conditian please click the

link to see the detail
nformation:

Immediate

Figure 13Surveillance information management system mainumen

BE 5 o A@E 0@
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/[ Facilty.tmi x '\97 1 N i i . N [E=A=R
€=>CH ‘Dﬁle;///C:/Users/HDme/Deslep/surviIIance/FaciIiiy.htmI ﬂﬂ B@=

Surveillance Information System Facility setup

O —
O —

205/ |% ‘ mm R

Figure 14Surveillance information management system facdéup form

/T diease el ~ Y . N LN Lo | T
€ - C fi [ file///Cy/Users/Home/Desktop/survillance/disease html 7 ==

i Apps [ Intemet Bxplorer can.. [ n. S I [ Inteme 7 1mp

Surveillance Information System Disease setup

Disease Code:
Disease Name:
Thresholdtovels |

&2 g [@M@I e e

Figure 15Surveillance information management system diseatg form
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Dire Dawa Regional Health Bureau Surveillance Information System

Outbreak Notification

“There is an emergency
condition please click the
link to see the detail
information:

Immediate

Z 0lz/e|™]

Figure 16Surveillance information management system usen manu

LT — o
€« - CH ‘_D ﬁIez/_(C_;/Users/_'Home/_'Desktop_/_surviIIance/_case.h!ml ﬂ; Bas=s
£ Apps [ Inten 1] Inter rer can.., @I xplorer can.. @I Intemet Explorer can... I Intemet Explorer can... | ] Inter rer can... (] Imported From IE

Surveillance Information System Case Based Data Entry

Outbreak Notification

Health facility Name: v Reporting unit: v
Disease Type: v

Patient Demographic Information

There is an emergency
condition please dick the
First Name: |Mame Second Name: |Falher Name }n,:fk‘,?;uﬁ:w el

Last Name: [Grand Father Na]  Ages | | sex ¢ female () make

Address: Region: Kebele: ¥ | House No:

Patient dinical information

y

Date seen at Health Facility: | dd- - -yyyy Specimen Taken? () yes () No

Date of onset: | dd - -- - - yyyy Classification of case: v -

& @"&“@ | <o AN G A ] )

Figure 17 Surveillance information management systssease case based data entry

form
The case based registration form holds the indalglaurveillance case demographic
information and clinical diagnosis information. Tioem also allows the user to view

outbreak notification message by clicking immedratgort link.
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Surveillance Information System Feedback

Health facility Name: | v Report timelliness | v

There is an emergency
condition please click the
link to see the detail

information:
Immediate

a = @l@] Y o[PS

Figure 18 surveillance information management syseedback form

This form allow user to register feedback for fiagilThe user fill the required

information click send for concerned body.
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Surveillance Information System Outbreak Report

Health facility : | v Disease Type:|

‘Time Duration: From ‘dd— == YNy rru ‘ dd----- yyyy

Reporting aption: v Age dassification: v Sex: v There s an emergency
condition please click the
Case Reported Total No of cases Total No of Deaths link to see the detail
information:

Total malaria (confirmed and clinical):

Total malaria Suspected:

No of cases postive for malaria:
Meningitis:

Dysentery:

Typhoied fever:

Relapsing fever:

Epidemic Typhus:

Sever acute Malnufrition:

AFP/Falio:

[7] ElILIC) | To TR AB A N0 B E

Figure 19 Surveillance information management sysiatbreak report form
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Appendix 2:

Interview Guide

ADDIS ABABA UNIVERSITY

School of information science And School of publibealth
MSc in health informatics program

Consent form
This Interview guide is for a Development of a wedsed Information Management
System for Communicable Disease Surveillance: Hse of Dire Dawa regional health
bureau.
To the respondents:
The result of this interview will be utilized forgject purpose only. It is hoped that the
outcome of this study will contribute to the impeorent of Surveillance Information
Management in Dire Dawa regional health bureaurdfbee, you are kindly requested to

provide genuine response to the questions thaoll

Thank you in advance for your Cooperation
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1. Data collection tool
Formal Interview Guide

Data

What is the period of time of the data collection?
What information is collected?
How do you detect an outbreak?

How do you document an outbreak management plan?

o~ 0 DdPRF

Is there any limitations regarding to reportingat?
People

6. Who provides the surveillance information?

7. To who are reports distributed?

Communication

8. How is the information transferred from health fitieis?

9. What types of communication are available?

10. What methods are available to collect feedbacthercommunications?
Hard ware

11 Do you have computer for surveillance purpose?

12 Dose the organization ready to fulfill suitable dwaare infrastructure in

the development of surveillance information manageinsystem?

Soft ware

13.Do you have any software used to prepare reportsiegh/g¢oftware?

14 Do you have a plan to implement computerized sy&tem
Procedure

15 How is the information stored?

16 How are the data analyzed and how often?

17 How often are reports disseminated?

18.Is there any mechanism of public health alert?

General
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19.s there any problem regarding to Surveillance datiction, analysis

and process?

20.How many human resources do you have in surve#lactivity?
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