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Abstract

Abstract

This thes's presents a study about a data warehouse architecture model for the Ministry of
Hedth (MoH) in Mozambique. The dudy combines two aess hedth care and
information systems areas. It was conducted using two research methodologies system
development and case study of the Ministry of Hedth. The mode ams at integrating data
from different sources in the Minigry of Hedth. The fiddwork was caried out in the
southern area of Mozambique, in the Minisry of Hedth in Maputo province and in two
digricts of Gaza province Manjacaze and Chibuto. The choice of these dtes for the
fidldwork was based on the implementation of the Didrict Hedth Information System
project.

This research is a contribution to the current process of data and information integration
in the Minidry of Hedth. Integraion of informaion and daa warehouse (DW)
technology ae tools that offer resources to obtain managerid information needed to
edtablish control over management process. Data warehousng ams at  providing,
managing and exploiing a st of integrated data for decison support within an

organization.

The ressarch methods applied to this sudy include interviews, observations,
questionnaires, document andyss and andyss of exiding sysems. During the
development of the modd | applied pat of the data warehouse life cycle. Taking into
account the system development phases, | covered the first three phases of the data
warehouse life cycle, in order to document the existing legacy systems, to ceste a mode
of data warehouse and to clean the data As a result, | present a data warehouse
architecture modd for the Minidry of Hedth. The proposed modd integrates different
heterogeneous  systems and provides integrated information for hedth workers

(adminigrative personnel and managers).




Abstract

The empirica findings proved that for the data warehouse project the Minigtry of Hedth

will need to put more effort on the data quaity control, because the qudity of data
influence the decison making process.

Keywords. Hedlth Information Systems, Database, Data Warehouse, Data Mart, Data
Integration, and Legacy Systems.
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Chapter 1. Introduction

Chapter 1

Introduction

This chapter presents an introduction to the topic of data warehouse development, the
problem statement, the main objective of the research, my research questions, the target

group, the persond moativation and research method in brief.

1.1 Introduction

At independence (1975), the new government launched an ambitious programme in the
hedth sector (Minigtério da Salde, 1979). All exising hedth assats were nationalised
within a unified hedth sysem, whose dominant gpproach was Primary Hedth Care
(PHC). The Nationa Hedth Service (NHS) was expected to provide hedth care to dl
citizens, under a centrd planning sysem. Hedth expenditures expanded, to fud the
expanson of the periphera network and of Primary Hedth Care services. The hedth
workforce increased ggnificantly, through the crestion of new Primary Hedth Care
-oriented professonds and accderated traning activities An innovative and highly
successful  policy for medicines (Barker, 1983) was introduced. The coverage of
comprehensive, integrated basic servicesincreased (Walt and Melamed, 1983).

In the Minigry of Hedth, the Nationd Directorate of Hedth is responsble for managing
hedth programmes, community hedth, medicd cae and epidemiology. The Panning
Directorate has the respongbility for long-teem planning, datigicd collection and
andyss of hedth data This directorate is subdivided into various departments, of which
the Hedth Information Department (HID) is one of them. This directorate manages the
hedlth information system through its hedlth information directorate (Macome, 1992).

-1-



Chapter 1. Introduction

Severd sygems from different depatments compose the hedth information system.
These systems are operationa database systems. Operational database systems (ODS) are
data repostories manipulated by information sysems indde the organizations. These
databases play an important role in organizations, and are composed of millions of lines
of source code that are frequently written in third generation languages like Dbase or
COBOL Common Bushness Oriented Language), and most of them are not documented.
Operdiond database systems are found in most public organizations in Mozambique,
such asthe Minigtry of Hedth.

Operational database systems sometimes cause serious problems for the Minigry of
Hedlth due to the fact that they are essentid to ther daily activities and were conceived
with an approach to transactions processng rather than to analytica processing, and they
are not subject oriented. This approach of database construction does not alow managers
to obtain important information about historical dataiin order to make decisions.

Due to organizationd or operaiond condraints, these data sources do not generdly lend
themsdves to being fully replicated or consolidated under a single database. Information
integration technology enables integrated, red-time access to traditiond and emerging
data sources, transforms information to meet the needs of managers and manages data

placement for performance, currency and availability (Hayes, 2002).

The topic of data warehousng comprises architectures, agorithms, models, tools,
organizationd and management issues for integrating data from severd operationd
gystems in order to provide information for decison support, eg., usng data mining
(DMi}) techniques or onrline andyticd processing (OLAP?) tools. Thus, in contrast to
operationa database systems which contain detailled, atomic and current data accessed by
onrline transactiona processng (OLTP®) applications, data warehousing technology aims
a providing integrated, consolidated and historical data (Vavouras, 2000). In the Ministry

! The process of and utilizing the results of data exploration to adjust or enhance management strategies.
2 Processing that supports the analysis of organizational trends and projections.
3 Processing that supports the daily organizational operations.

-2
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of Hedth “idlands of systems’ are found, so the information is not integrated and the

andysis processis difficult.

Integrating data and information is a requirement for modern management. The chdlenge
becomes extracting and integrating data and information, ensuring its accurecy, and
making it easly available to those who need it. One approach to solving this problem —
building and maintaining a data repodtory — focuses on collecting and aggregating
information over time. The data repodtories contain data that will migrate to the data

warehouse,

In the hedthcare area, hedth systems integration is an idea that & currently popular in the
world as a means to provide better effectiveness and efficiency in the hedthcare system.
Hedth sysems integration exists under a variety of names in different parts of the world,
such as dinicd sydems integration, medicd and hedth sysems or hedth data
integration.

Credting integration architecture is recognized as a competitive differentiator that can
endble busnesses to respond more quickly to a changing environment and new
opportunities. Complete integration architecture will necessaily incude multiple
technology approaches to match the integration issue (Hayes, 2002).

“Providing a unified view of the company’'s information assets to
underpin  busness intdligence is what daa and information
integration isal about”.

(Steensboe, 2002)

In today’s hedlth sector, the demand to integrate data and information across and beyond
the organization is a compeitive mandate. In the last ten years, the Government of
Mozambique approved a law that alows privates to operate in the hedth sector, so the
health sector may have to become more competitive.
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Hayes (2002) argues that, initiatives, such as customer relationship management (CRM),
supply chan management (SCM) and business inteligence (Bl) ae based on
successfully integrating data and information from both structured and unstructured data

Sources.

In Mozambique, the Minidry of Hedth currently has severd sysems in different
departments that are not integrated. From the research reaults, different Managers
recognized that relevant decisons could only be taken based on daa coming from
different exising sysems. Managers interviewed during the research argued that decison

makers need to integrate different information sourcesin order to make correct decisions.

This research is based on a field research in Gaza Province. The choice of this province is
due to the fact that the Hedth Information System Project (HISP) is conducting the
implementation of the Didrict Hedth Information Sysem (DHIS) in the province, and as
member of the project, | was able to easily collect data during our trips to Gaza

1.2 Problem Statement and Resear ch Questions

An integrated information system is essentid for monitoring and assessing performance
in the entire hedthcare sector in Mozambique. The sysem should be integrated to
combine data and information from different subsections ingde the Minidry of Hedth in

Mozambique. In the context of addressing the research problem, the topic is.

What is the current gtatus concerning integration of data in the hedth sector in

Mozambique?
My research questions are;
1. How to collect or extract hedth data from heterogeneous sources?

2. How to dlean and transform heterogeneous hedlth data?
3. How to integrate heterogeneous hedlth data?
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4. What type of methodologica approach should be used to design a daa
warehouse modd for the hedlth sector?

5. How can data qudity influence the decision-making process

1.3 Target Groups of Interest

The intended audiences for the study findings are:

Technicd daff working a information technology (IT) depatments in any
hedthcare organization;

Anyone intereted in integration of heterogeneous hedthcare information
systems.

Expertsinvolved in sysems andys's, design and implementation;

The content of the thesis is of generd interest and written in a commonly understandable
way, which adso makes the materid accessble for anyone working in the computer

science area.

1.4 Personal Motivation

According to Madow (1954), we need to be motivated to carry out a research. | am
motivated to carry out this research because | am interested in learning more about health
information systems. | am paticularly interested in database systems, data warehousing
and data integration in the healthcare sector, focusng on techniques to make integretion
easer and more reliable. My am is to present a research study that can be used as

reference for new hedlth information Magters sudentsin Mozambique.

Why an architecture model?

Although many daa warehouses have dready been built, there is no common
methodology that supports database system adminisirators in designing. The problem
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with architecture models for data warehouses is that practice has preceded research in this
area and continues to do so. Consequently, the task of providing an abstract modd of
architecture becomes more difficult. Formaly, an architecture modd corresponds to the
schema dructure of the meta-database that controls the commonly distributed and
heterogeneous set of data warehouse components and, therefore, is the essentid Sarting

point for design.

The proposed architecture model should not restran from any sngle aspect of the
management. As a matter of fact, a comprehensve mode will address managerid,
organizationd or socid agpects. This means looking at managerid aspects to ensure that
the management dyle and philosophies ae compatible with the modd. The
organizational aspects should be analyzed to ensure that different processes, policies, and
procedures support the model. The socia aspects should also be addressed.

1.5 The Objective and the Research Method in brief

The main objective of this research was to propose a data warehouse architecture model
to integrate data from different sysems a the Ministry of Hedth in Mozambique.

Basad on the main objective, the following activities were carried out during the researche

Study of the data warehouse technology as a way to integrate heterogeneous
hedth sysems at the Minigtry of Hedth in Mozambique;

Sudy of the information flow of the hedth information sysem in Mozambique
based on the information cycle proposed by Heywood and Rohde (2002); and

Desgn of a representative data warehouse architecture modd for the integration
of different hedlth heterogeneous systems.

The research approach to this thes's was based on qualitative research methods such as
interviews, observations, questionnaires, documents andyds, literature review and
andydis of exiding sysems.
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| started my research with a broad study of the relevant literature about data warehouse
development, hedlth information systems and integration of systems.

While in Norway, | participated in a data warehouse discusson forum group on the
Internet, from September to November 2003. | dso discussed the topic with a group of
five Magers sudents from Universdade Catdlica de Brasilia in Brazil, working on data
warehouse. These discussons heped me understand the concepts about data

warehousing.

My primary access for my fiddwork research in Mozambique was within the Provincid
Directorate of Hedth in Gaza. Three Stes were selected: Chibuto and Manjacaze didricts
in Gaza Province and the Minigtry of Hedth, in Mgputo Province.

Hedth workers such as doctors, nurses, adminidtrative personne and managers were
interviewed in the three Stes. | conducted some obsarvations in the districts of Chibuto
and Manjacaze. Observations included the daily work activities of hedth workers. | was
able to andyze documents and existing manuds and automated sysems a dl — naiond,
provincid and didrict — levels.

1.6 Structure of the Report

This theds is organized in seven chapters. This chapter (chapter one) deds with the
introduction to the study and focuses on the problem statement, research problem and
objectives of the study.

Chapter two describes the research method approach adopted and the different methods
used in the research. Chepter three includes literature review and the theoretica
framework for the thesis. Chapter three reviews research and sudies carried out in the
past and presents the theoretica base for andlysis and discussion.
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Chapter four presents a description of the Mozambican Hedth Information System. A
brief description of the Ministry of Hedth is presented. Chapter five presents the
empiricd findings, as a result of fidd research at different levels of the Nationd Hedth
Information System with focus on information flow. Chapter Sx presents the proposed
data warehouse architecture modd and a description of different components of the
moddl.

Chapter seven presents the discusson, conclusions and recommendations of the study. It
discusses the results obtained from the data anadyss In this chapter the research
guestions are discussed. Chapter seven concdudes with the summary of findings and

recommendations.
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Chapter 2

Research Methods

This chapter presents the methodology used in the research. Quditative methods and
research techniques are briefly described. There were three mgor gods for this research.
Fird, to study the information flow of the hedth informaion sysem in Mozambique
based on the information cycle proposed by Heywood and Rohde (2002). Secondly, to
dudy the data warehouse technology as a way to integrate heterogeneous systems at
Minigry of Hedth in Mozambique. Findly, to desgn a representative data warehouse
architecture modd to integrate the different heterogeneous hedth systems.

2.1 Resear ch Problem

Everyone has their own data repository so no one has a clear idea
of the corporation informaion and knowledge — the daa is
effectively not integrated. (Barker, 2000)

The research problem can be formulated as follows. Each department at the Minisiry of
Hedth has ther own legacy sysem running, so it is difficult to know the amount of
information that flows ingde the organizetion. There is no integration of dl data thet
flows indde the Minidry of Hedth. The problem is that, when the decison process
happens, managers have incomplete and non-integrated information to support decisons
taken, because sysems indde the Minidry of Hedth are not integrated. Due to the
operationa nature, such systems are inadequate to the production of temporary reports
and of difficult use for the managers of the organization. A review of the literature
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showed that data gethering process from different systems takes time and that managers
prefer to make decisons without any information support.

2.2 Resear ch Settings

The location of this project was the Ministry of Hedth in Maputo city and in two didtricts
in Gaza province, Manjacaze and Chibuto. The sdlection of Gaza province was based on
the fact that | am a member of the Hedth Information Sysem Project (HISP) and the
project is currently implementing the Didrict Hedth Information Sysem (DHIS) in

Gazaprovince.

“Hedth Informetion Systems Project (HISP) was initiated in 1994 by researchers from
Norway and the Univerdties of Western Cgpe and Cape Town. With its inspiration drawn
from the “Scandinavian action research” tradition coupled with the fervor of the South
Africen freedom druggle, the am of HISP was primaily to empower the new and
emerging locd hedth management dructures and hedth workers through improved and
locally based information systems. Nearly a decade later, the research in South Africa is
dill going srong as HISP has officidly teken on the datus of the “nationd standard in
Hedth Informaion Sysems’ and through a series of various planned and unplanned
events, HISP processes have been initiated in vaious other countries including
Mozambique (snce 1998), other countries in Africa (like Mdawi and Tanzania, since
2000 and 2001), India (snce 2000) and Cuba and Mongolia (since 2002). In this way,
HISP became an important actor in the naiond as wdl as local processes of
gandardization of hedth data’ (Braaet al. 2002).

Figure 2.1 shows the location of Manjacaze and Chibuto digtricts at Gaza province.

-10-
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Figure2.1: Map of Gaza Province (Source: Census 1997/INE).
Key:
—_— - Vigted digricts in Gaza (Chibuto and Manjacaze).

The research reported in this thesis gtarted in 2001 and it was conducted at the Ministry
of Hedth and in Gaza province (Manjacaze and Chibuto didricts) in Mozambique. | have
devel oped a data warehouse architecture modd and described al its components.

The research followed a quditative case study approach. By the term qualitative research,
Strauss and Corbin (1990) mean, "any kind of research that produces findings not arrived
at by means of datistical procedures or other means of guantification”. To understand the
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context and the process it was necessary to record the answers and explanations that the
different dtakeholders gave to different questions. Hence my decison to adopt a
qudlitative research method.

Quditative methods, also described as a naturalistic gpproach (Silverman, 1993; Savenye
and Robinson, 1996), have been dominant in invedigating the system integration. The
research methods adopted for conducting this research included, interviews, observations,
questionnaires, documents andyss, literature review and andyds of exiging sysems
The key dements of the research were the case study approach and collection and
andyss of data from primary and secondary sources. Primary sources of data included
interviews, observations and questionnaires and secondary sources of data included

andysis of reports and exigting systems.

2.2.1 TheMinistry of Health

The Minigry of Hedth was used as the main point of data collection for my research. |
conducted five interviews with personnel from different backgrounds. One nurse, one
physcian and three consultants were inteviewed in the Minisry of Hedth. The
interviews with the nurse and the physcian were informd interviews while the interviews
with the consultants were more formd. The consultants are epidemiologists who have
been working in the information system for a long time. | had severa meetings where |
discussed important points about hedth information sysem with consultants. The
Minigry of Hedth adso organized dl trips to Gaza province, Manjacaze and Chibuto
digricts. The research in the Minigry of Hedth heped me gather essentid data for my
thess and to understand the hedthcare sector in Mozambique related to information
systems.

2.2.2 Gaza Province

In Gaza, a the Provincid Directorate of Hedth, | conducted interviews with four
individuds. The interviewees included <aff working a the Nudeus of Hedth
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Information, the Manager of Provincid Directorate of Hedth and some saff responsble
for different hedth programmes a province level. Contact was firs edtablished with
these personne because they are the responsible for al programmes running at district

levd.

Figure 2.2: HISP Team visiting the Provincial Directorate of Health in Gaza.

Figure 2.2 shows the head of the Weekly Epidemiologica Bullein (BES) explaining to
the Hedlth Information Systems Project team members how the system works.

2.2.3 Manjacaze District

In Manjacaze, | conducted interviews with sx individuds (See Annex C). Four out of six
of the interviewees work a the Nucleus of Hedth Information and the rest include
adminigrative personnd. These interviews were conducted to understand the data
collection, processing, andysis and use processes at the didrict levd and to gather
explanations about some reports, such as supervison reports, hedth facilities reports and
digtrict reports. Observations on how hedth workers deal with daily tasks, such as data
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collection and analyss, and meetings were conducted. | spert approximately three weeks
in the observaions. | dso paticipaed in one meeting of the Nucleus of Hedth
Informetion.

Figure 2.3: Students of Mastersin Public Health visiting M anjacaze.

Figure 23 shows dudents recelving nurse information about the patient admisson
process at the Manjacaze Rural Hospitdl.

During my vigt to Manjacaze didrict one of my tasks was to inddl the Didrict Hedth
Information System in the computers avalable in the Didrict Directorate of Hedth. |
managed to indal the software and trained health workers on how to operate and use the

software.
2.2.4 Chibuto District

In Chibuto, 1 conducted interviews with sx individuas (See Annex C), the same number
of hedth workers interviewed in Manjacaze. Three out of Sx d the interviewees work in

the Nucleus of Hedth Information and the res were managers and adminidrative
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personnd. In Chibuto, | carried out the same work performed in Manjacaze, software
indalation and training for health workers.

Figure2.4: Meeting with District Directorate of Health Manager in Chibuto.

Observations of hedth workers dailly work were conducted. Approximately three weeks
were oent in obsarvations in the different vigts to this dte. Obsarvations on how hedlth
workers ded with dally tasks, such as data collection and analyss, and mestings were
conducted.

2.3 Additional Field Research

In addition to the research in the Ministry of Hedth, | conducted three additiond field
studies as part of my Masters studies.

2.3.1Field Research on Internet Forums
My first research was conducted while | was in Odo. The research was carried out

through the support of a Brazilian group of Magters sudents in information systems and
another on Internet in a group discusson about data warehouse. Five sudents with
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background in computer science formed the group of students from the Universdade

Caodlicade Bradilia, Brazil.

The firg research involved an exchange of information with Brazilian students based on
email discussons. We exchanged information about data warehouse usng email. A st of
questions was elaborated (See Annex A) and everyone presented their points of view,
based on experience.

The second research was conducted in the data warehouse discusson forum webste on
the Internet (http://www.datawarehouse.com/forums/). The forum is for people interested

in data warehouse topics and is a good source of information. The webgte is divided in
sved forums from implementing a data warehouse to Extraction, Trandformation and
Load (ETL) processes topics.

In these two researches, | experienced some different difficulties such as, some answers
led to other questions, there was no feedback for some of the questions made, each
individud in the group of Brazilian dudents and in the forum had different points of
views about data warehouse topics. The limitations were related to the fact that initidly
we were discussing the topic on data warehouse, more in terms of business perspective
than related to the hedthcare sector, but these problems did not affect the research, and
the whole process were useful. In terms of what | learnt, the main finding is on the fact
that data warehouse is a project team, where each individual has aspecific role. Findings
related to the data warehouse advantages and disadvantages were important.

2.3.2 Training Health Workers

| was engaged in the hedth workers training due to the fact that | an a member of the
Hedth Information Sysem Project (HISP). The Hedth Information System Project
implemented the Didrict Hedth Information System (DHIS) a the time of my fiddwork

in Gaza Province.
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The traning was caried out during different vidts to the didricts. During the vigts, |
performed different activities, such as software ingdlation and users training. In Chibuto
and Manjacaze we conducted courses on how to use the Didrict Hedth Information
System. The courses were delivered to three to five hedth workers of different fieds, like
nurses, adminigrative personng and physcians.

From 23" September to 3% October 2002, the Ministry of Hedlth conducted a course on
hedth information management and information technology in Chicumbane didrict in
Gaza. Hedth workers with different backgrounds such as, adminidrative, physicians,
nurses and managers were involved in the course. The Provincid Directorate of Hedth
sdected two to four workers from twelve didricts of the province to participate in the
training. During the traning | was one of five computer technicians tha ddivered
materid relaed to Didrict Hedth Information Sysem and other computer tools (eg.

Microsoft Office) to the trainees.

2.4 Data Collection

The mogt commonly used method of data collection is individud interviews. This
procedure requires the interviewers to ask prepared questions and to record the

respondents answers. This can be done through the use of questionnaires.
2.4.1 Primary Data Collection

Primary data collection involved going to the fidd and gahering information regarding
different processes that occur in the hedth area. Multiple methods were used to collect
primary data sructured and semi-structured interviews, observations and questionnaires.
The man sources for the primary daa collection were the Minisry of Hedth and the
fieldwork conducted in Gaza province.
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2.4.1.1 Interviews

Interviews were the mogt typicd data gathering method. There were two types of
interviews a dructured interview and a semi-structured interview  (Jarvinen, 2001).
According with Jarvinen (2001),

an interview can be described as a conversaion between
interviewer and respondent with the purpose of diciting certain
information from the respondent. The type of interview differs
depending on the research approach used”.

(Jarvinen, 2001, p.130)

In the theory-testing approach, Bel (1993, p.93) recommends the completely formaized
interview where the interviewer behaves as much as a machine as possble. In the case of
evaudion research, if the criteria to be used in evauation are known and predetermined,
the formdized dructured interview can be used, but if criteria are dill sought for, the
semi-gructured interview is recommended. Jarvinen (2001) argues, that in the formdized
or dructured interview the interviewer tries to stay as neutrd as possible and interact with
dl the respondents in a smilar way, whereas in the nonformaized or unsructured
interview the interviewer tries to gather descriptions of the world of the interviewee with

respect to interpretation of the meaning of the described phenomena.

“How do you make a record of what the informant says? If you
tape record the interview you can later transcribe it, but that is a
long and arduous task, so you will usudly find that you will want
to transcribe only certain key interviews or a few pats of a
paticular interview. If you have not tape-recorded the interview,
you will have to write down later what you are able to remember.
Depending on your reaions with paticular informants, you may
find it useful to take your write-up of the interviews to them.
Interviewing should be seen as pat of the whole fiddwork
process, rather than as an isolated exercise’.

(White, 1997).
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The researcher registered 24 interviews from the fieddwork conducted in different Stes
(See Annex C). Mogt of the interviews were semi-structured and not tape-recorded.
Instead, notes were taken (see Figure 2.5).
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Figure 2.5: Example of notestaken from thefieldwork interviews.

Among the interviewees were nurses, doctors, didtrict managers, program managers,
people who process and andyze data a different leves (nationa, provincid, didrict,
hedth facility), consultants a the Minidry of Hedth. Interviewees express their fedings
about different topics, such as the Nationd Hedth Information System, the information
flow and other healthcare services.

The interviews in the didricts occurred when a team from Hedth Information System
Project, of which | an a member, visted Gaza province to teach hedth workers to use
digrict hedth information system software. The sdection of interviewees did not follow
any paticular drategy; | worked only with people available a the different levels. At the
Minigry of Hedth the interviews were not regula and were dependent on the
interviewee's availability. From the beginning of my fiddwork in the Minidry of Hedth,
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| established four visits per month. After three months of vidts, the scheduled visits were
not possble to follow as such because the interviewees were not avalable for the
meetings. From the interviews it was possble to undersand the information flows and
study more about the existing legacy systemsin the Ministry of Hedlth.

2.4.1.2 Observations

Everyone observes the actions of others. We look a other people and ligen to them
talking. Researchers should have good observations skills. Using observations researcher
can confront wha interviewees say and what interviewees do. About observation,
Jarvinen (2001) states that,

“soientists seek relisble and objective observations from which
they can draw valid inferences. They treat the observation as a part
of a measurement procedure. Observations must be naturdigtic;
obsarvers must be immersed in ongoing redisic and naturd
gtuations and must observe behavior as it occurs in the raw. Direct
obsarvation may be more reliable than what people say in many
ingances. It can be paticularly useful to discover whether people
do what they say they do, or behave in the way they clam to
behave'.

(Jarvinen, 2001, p.137)

There ae two types of observation — participant observation and non-participant
obsarvation. Bel (1993) defined participant observation as “the transfer of the whole
person into an imaginative and emotiond experience in which the fieldworker learned to
live in and understand the new world”.

As a ressarcher, | was dlowed to participate in a total of about ten meetings in different
dgtes such as Minisry of Hedth, Provincid Directorale of Hedth and Didricts
Directorate the Hedth. The mgority of the meetings were about management, planning,
data andyss, and information production. During these meetings, | played two different
roles and responshilities. Fird as a non-participant observer, | took notes as in the
interviews, about the way hedth workers presented, interpreted and analyzed data and
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information, and how they peform ther daly tasks. Secondly as a participant observer, |
was able to solve technicd problems related to the functioning of computers and the
Didrict Hedth Information Software.

The observation technique was adopted to enhance understanding regarding the
functioning of the Naiond Hedth Informaion Sysem in different ways. Field notes and
data collected were fundamenta for the task of reconstructing the context and
understanding the process in the interpretating stage of the research. The notes and data
collected provided the researcher with the opportunity to understand the organization
under study, the Ministry of Hedth.

2.4.1.3 Use of Questionnairesand I nterviews Schedules

In the research, three types of questionnaires were designed (See annexes D.1, D.2 and
D.3). Using these questionnaires it was possible to collect the data for the thess. Javinen
(2001) argues that,

“a quedionnaire in a paper or eectronic forma contans many
gructured or unstructured questions intended to be answered by
the sdected people. Questionnaire is mostly used data gathering
data technique, one of the theory-testing research approaches’.

(JBrvinen, 2001, p.134)

Compared to my Internet research in Norway, where | did not have access to al places,
access in Mozambique was granted to sdlected sStes. In these dtes it was possible to
interview and observe hedth workers in ther dally work. Interviews conducted in the
different dtes helped to vdidate the observations. Regarding communication with the
interviewees, it is important to note that the interactions were very forma in some cases.
Interviewees did not volunteer any informaion beyond very specific answers to the

questions, and the answers were often short. Though questions had been sructured
around different issues of dataflow in health sector.
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2.4.2 Secondary Data Collection

Two methods were used to collect secondary datac andysis of documents and existing
systems. The main sources for the secondary data collection were the Ministry of Hedlth,
epecidly the Hedth Information Department, the Provincid and Didrict Directorates of
Hedth and two libraries of the Minisry of Hedth. Interna memos, reports from hedlth
fadlities, didricts, provinces, the draegic plans from different areas were the man
documents collected. Sitema de Informacdo de Salde (SIS) was the main system
andyzed.

2.4.2.1 Review of Documents

The Minigry of Hedth keeps dl orgenizaiond information in the librasy —
Documentation Centre. Jarvinen (2001) gave a definition of document, saying that

“A document is something written or printed, and to be used as a
record or in evidence. Documents involve a deliberate attempt to
preserve evidence for the future, possbly for purposes of sdf-
vindication or reputation enhancement”.

(J&rvinen, 2001, p.138)

During the research process | decided which type of documents to access. | was
authorized to access the following documents internd memos a the Ministry of Hedth,
reports from hedth facilities, didricts, and provinces, as well as the draegic plan of the
Ministry of Hedth for different aress.

The andyss of the documents was criticd. Quegtions in my mind and answers given by
interviewees were claified a this sage. The andyss of documents was important
because it provided the basc dements necessary to the fildwork in the didtricts. As an
example, a lig of different forms and reports used and produced at the didtrict level were
provided.
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2.4.2.2 Analysis of Existing Systems

As a researcher, | had the opportunity to access only one automated system in the
Ministry of Hedth, the Sistema de Informacdo de Saide (SIS). It was not possible to
access and andyze exiging manua systems. In the vidted didricts it was posshble to
andyze the following automated sysems. Didrict Hedth Information Sysem (DHIS),
Sigema de Informacdo de Saide (SIS) and Computerized Weekly Epidemiologica
Bulletin (CBES). The analyss provided a generd view of how these systems work within
the Minisry of Hedth. Andyss if exiding sysems was important, as it provided
information on how data is gored in the Minidry of Hedth. From the andyss it was dso
possible to conclude that the systems were not integrated.

2.4.3 Data Analysis

There is much theoreticd and practicd advice provided in the extendve literature on
quditative andyss and the different steps in this process For example, Miles and
Huberman (1994) define data andyds as three linked sub-processes: (1) data reduction,
(2) data display, and (3) concluson drawing and verification. The first is described in
teems of data sdection and condensation. In their words data andyss "refers to the
process of sdecting, focusng, smplifying, abdracting, and transforming the data that
gppears in writtenrup field notes or transcriptions’. In data display, the second sub-
process, the god is to represent the data in a more comprehensve way. Displaying the
data in diagrammatic, pictorid, or visud forms should make it easer to see what those
dataimply.

The lag andyticd sub-process, concluson drawing and verification, focuses on
interpreting and deciding wha the, now, intdligibly displayed data actudly means.
Chapter 5 presents the findings and Chapter 7 presents the discusson of my research
findings and research questions. In both chapters | presented different data andysis. The
data analyses are rdaed to the information flow, with focus on data quality.
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2.5 Research Constraints

The firg condraint of the study is the literature review. The literature review shows that
severd authors address data warehouse more within a business perspective. The second
limitation is related to the empiricd study. The researcher was not able to interview key
daff a the Minisry of Hedth and access to the different departments with avallable
legacy systems was poor. More interviews would have provided vauable data

2.6 Ethics

Ethica standards were maintained during the research:

(1) Information was not disclosed without participants approvd;
(2) Verba consent was obtained from all participants,

(3) Names of participants were not used in the report;

(4) Confidentidity was maintained.

The thesis proposal was submitted and approved in the University of Odo, Norway.

2.7 Summary

To achieve the proposed objectives of the research, | divided the work into four different
dages. In the fird dage of the research, | learnt about the Ministry of Hedth through
reports and documents and conducted interviews and observations in the Ministry of
Hedth. At the same time, | reviewed the literature on data warehouse and integration
topics. In the second stage, | learned the theory about data warehouse implementation

project with focus on the data warehouse life cycle.

| learnt about the exiging systems in the Minidry of Hedth a this sage. At the same
time |1 conducted some fiddwork in digricts and in the Ministry of Hedth. In the third
stage, the data warehouse achitecture mode was developed and presented. The last stage
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presents the conclusons and recommendations of the research. Figure 2.4 presents a

summary of what | did during my research.
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Figure 2.6 — Summary of different stages of the research.
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Chapter 3

Literature Review on Data W ar ehouse

This chapter ams to present the literature review, a study about data warehouse
technology, specifying concepts, characteristics and different types of data warehouses
and data marts architectures.

Different researchers from different areas (database management, information system
desgn, data and information integration) have come out with ther own conclusons. As
Mull (1983) observes.

"We must be prepared to learn more than we can understand.”

Thus, there are many sources that could be quoted to illustrate the research methods used
to understand data warehousing and integration concepts. The work summarized here is
based on relevant literature review and on research peformed in Norway and

Mozambigue.

3.1 Data War ehouse M ethodology

With the quick evolution of information and communicaion technologies and
dissemination of computer use, most of large and medium Sze organizations are using
Information Systems (IS) to implement their most important processes. As time goes by,
these organizations produce a lot of data related to their business, but the data is not
integrated. Such data are stored within one or more platforms and congtitute the resource

for the organizations, but are rarely used for decision-making process.
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Traditional information systems ae not projected to manage and dore drategic
information. They are formed by crucid data — operationa data — needed for daly
transactions. In terms of decisons, daa are empty and without any transparent value for
the decison process of organizations (Domenico, 2001). Decisons are taken based on
adminigrators experience and sometimes based on higorical facts stored in different
information systems.

A data warehouse is projected in a way that data can be stored and accessed and is not
redricted only to tables and relationa lines. As the data warehouse is separated from
operationa databases, users queries do not cause any impact in these systems. Data
warehouse is protected from any nonauthorized dteration or loss of data Data
warehouse contemplates the base and the resources needed for a Decison Support
Sysem (DSS), supplying historic and integrated data These data are for top managers,
decison mekers, patners, donors — who need brief, summarized and integrated
information — and for low-level managers, for whom detalled data helps to observe some
tactical aspects of the organization.

In this way, data warehouse provides a specidized database that manages information

from corporétive databases and external data sources.

3.2 Basic Concepts

3.2.1 Data War ehouse

In the bibliography many definitions can be found about data warehouse:

Inmon (1997) says, that data warehouse is a data collection oriented to a subject,
integrated, changeable in time and not volatile, to provide support to the decison

making process.

Harjinder and Rao (1996) argue, that data warehouse is a running process that

agglutinates data from heterogeneous systems, induding historic data and externd
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data to attend the necessity of structured queries, andytica reports and decision
support.

Barquini (1996) defines the data warehouse as a collection of techniques and
technologies that together provide a systematic and pragmetic approach to solve
the end user problem in accessng information that is digributed in different
systems ingde organization.

Kimbal et a. (1998) argue that, data warehouse is a source of an organization

data, formed by the union of al corresponding data marts.

To better understand the data warehouse concept it is important to make a comparative
study between the traditiona concept of database (DB) and data warehouse (DW).

“A database is a collection of operational data, stored and used by application systems
from a specific organization”, (Batini and Lenzerini, 1986). Data kept by an organization
is cdled ‘operationd’ or ‘primitive. Batini and Lenzerini (1986) referred to the data
gored in database as ‘operationd data, digtinguishing the input, output and other types
of data. Based on the Batini & Lenzerini definition of operationd data, | can define data
warehouse as a data collection derived from operationad data to support the decison
making process. “These deived data ae most of the time cdled ‘andyticd’,
‘infoometiond’” or ‘managerid’ daid (Inmon, 1997). Table 3.1 presents the
characteristics of two approaches:

Table 3.1: Operational data versusdatain the data warehouse (Adapted from Madeira, 2002).

Operational Data Datain Data Warehouse
- Operational objectives - Historical register
- Read/Write access - Read only access
- Access by predefined transactions - Access by ad hoc queries and periodic reports
- Accessto few records at once - A lot of records in each access
- Updated data at real-time - Periodic load of more data
- Optimized structure for updates - Optimized structure of complex queries
- Even-driven: Processes generatedata | - Data-driven: Data generate answers
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Operationa databases store dl information needed to make possible the daily operations
or transactions of the organization. They are used by employees to register and execute
pre-defined operations; therefore their data can suffer changes, as new necessities for the
organizations agppear. Because redundancy in the data does not occur and historic
information is not stored for long time, this type of database does not need a large

capacity of storage.

Already a data warehouse stores analytical data that are needed by managers in the
decison-making process. Data warehouse sores higtoric information of many years, it
implies a big capacity of data processng and storage. Data are in two ways. detailed and

summeaxrized.

We can conclude that data warehouse is a resource that an organization has to analyze
higoric information. Data warehouse is composed by summarized data extracted from
one or various computerized systems, normaly used for severd years and still working.

3.2.2 Basic Elements of Data War ehouse

The table tha follows presents the main components of one data warehouse in an
integrated vison of Kimball et d. (1998).

Table 3.2: Definition of basic elements of the data war ehouse (Domenico, 2001).

PHASE BASC ELEMENT DEFINITION

Operational system that the function is to capture

Data Sources Sour ce systems business transactions.

Storage area and set of processes that clear out,
Staging Area Staging area transform, combine, remove duplications, archive and
prepare the source data to be used in the data warehouse.

DataMart A logic subset of compl ete data warehouse.

Integration : Integration point of operational systems of the
Oper;ttgcr)r;aleData organization. Create to integrate the different systems of
9 the organization at operational level.
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Data Warehouse

Presentations server

Physical target machine where data are organized and
stored for end users access, reports generators and
applications queries.

Dimensional mode

Specific subject matter for data modeling as alternative
for Entity-Relationship model.

Relational Online
Analytical Process
(ROLAP)

Set of user and application interfaces that gave
multidimensional characteristicsto relational databases.

Multidimensional
Online Analytical
Process(MOLAP)

Set of user interfaces, applications with a proprietary
database that are strongly

Metadata

All information in the data warehouse environment that
isnot real data.

Dimension
Construction

Online Analytical
Process/ Online
Analytical Process
Cubes

Generic activity of querying and presenting textual or
numeric data from data warehouse, as well as a specific
dimensional way to query and present. It is a non-
relational technology and usually based on data
multidimensional cubes.

Data Analysis Tools
and
Applications/Users
Exploration of
Information

Business process

Coherent set of organization business activities that make
sense to business users of datawarehouse.

Application for end
user

Collection of tools that query, analyze and present
desired information.

Data Access Control
Tool for End-Users

Data warehouse client. Can be simple as ad-hoc queries
systems or complex and sophisticated as data mining or
modeling applications.

Toolsfor Ad-Hoc

Specific type of dataaccesstool that induces the end user
to create his’her own queries, manipulating relational

Queries tables and its functions directly.
Modedin Type of sophisticated tool with analytical capacity to
aeing transform or understand the data warehouse outputs (e.g.
Applications

Data Mining, Forecast Models, Behavior Models)

The work presented by Kimbal et a. presents a generd vison of basic dements of a
data warehouse. Data warehouse condgtruction need to reflect these approaches and

solutions for each dement.
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Legacy sysems, usudly human resource, finance, logidics, maintenance, externd
systems and other systems compose the source systems. Due to operaiond nature, such
systems are inadequate to the production of temporary reports and of difficult use for the

managers of the organization. In the following section | describe the topic data warehouse
with more detall.

3.3 Data Warehouse Char acteristics

The data warehouse dways contains data and informaion, on which management
decisons can be reliably tested, analyzed, assessed and monitored using the data and
information integration. A data warehouse is that portion of an overd|l architected data
environment that serves as the single integrated source of data of information processing,
and is subject oriented, integrated, time variant and non-Volatle (Inmon, 2001). A data
warehouse has the following characteristics (Watson, 2001): subject oriented, integrated,

time variant, non-voldtile.

3.3.1 Subject Oriented

Data warehouse data is organized around specific subjects, such as sdes, products or
cusomers. This arangement is different from transactiond sysems where daa is

organized by business processes, such as order entry, inventory control or accounts.

Data warehouse store important data for the organization in accordance with the needs of
daff that will use information. The Minigry of Hedth, for example, has among his
objectives, to provide sanitary services to the community. One of the interests of the
Minigry of Hedth is to know the profile of its collaborators, what makes the data
warehouse contemplate data of collaborators using the services provided.

When initigting data warehouse condructions it is important to involve end usars,
because they need to define what the important information is.
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3.3.2 Integrated

Integration conditutes one of the man characteritics of data warehouses. Through
integration we define a unique representetion for data coming from different sysems that
will compose the database of the data warehouse. The operational sysems and data
anayss process take a long time because data has no standards in the codification. Each
sydem andys defines the same daa dructure in different ways, so, the data that
represents certain information is represented in different ways indde the sysems used by
organizations for long periods of time.

One example of a nondandard problem is the representation of marita status for one
hedth worker. In one sysem, eg. human resources, we can define the fidd of one
aphanumeric pogtion, where M="Married’, S="Single¢,, O="Other’. In another system,
eg. saff training, 1, 2 and 3 can represent the same information, respectively. With the
integration of data, this problem will disappear as table 3.3 shows, because we should use
aunigue representation for the information.

Table 3.3: Data integration (Domenico, 2001).

System Operational Environment Data War ehouse

Application X Represents marital statusas: M, S,0 | 1,2, 3
Application Y Represents marital statusas: 1,2,3 | 1,2,3

“Two basic dements of data warehouse are related to integration:
data stage area and operationad data storage. Clean process,
transformation and aggregation occur in the data stage, while the
integration in the legacy systems occurs in the operationa data
storage’.

(Kimball et d., 1998)
3.3.3TimeVariant

A data warehouse maintains higorica data (i.e it incudes time as a vaiant). Unlike

transactiona systems, where only recent data, such as for the last day, week or month are
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maintained, a warehouse may dsore years of data Higtorica data is needed to detect
deviations, trends and long-term reationships. All data in the data warehouse are needed
in a secific gpace of time (Inmon, 1997). The varidion in the time can be presented in

three ways:

In a data warehouse it is common for information to be represented in time
horizon up to five years. In the operationd applications the time period is shorter.
It varies between two and three months, because quick answers are necessary to
the demands of daly tasks, which can only be obtained through the processing of
some data;

As wdl as the daa the metadata, that include definitions of items of data,
vdiddtion routines and derivation agorithms, has tempord dements so that, with
eventud changes in the busness rules, the organization does not lose higoricd
data;

Data stored correctly in the data warehouse will not be updated, having a fathful
image of the time where they had been generated.

Data can aso be separated in two categories.

Actud detalled data are data of bigger interest because they reflect most recent
transactions. They appear in big volumes and are stored in places of quick access,
but of difficult management. These data provide a view of recent behavior and

alow the use of techniques such as data mining and knowledge discovery.

Old detailed data are data that are not accessed frequently and are normally stored
in low cost devices. Depending on the needs, the data can be loaded on the data

warehouse,
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3.3.4 Non-volatile

A data warehouse is non-volaile — users cannot change or update the data. Non-volatility
makes sure that al users are working with the same dita. The warehouse is updated, but
through information technology depatment rather than by usars. After the loading

process (from operationa database) users can only access data using queries.

3.4 Data War ehouse Architecture

One of the data warehouse requisites is to be able to answer to fast queries. For this, data
waehouse must have an architecture that dlows gathering, manipulation and
presentation of data quickly and efficiently.

In a research conducted by Barker (2000), he gives an overview of the data warehouse
topic. Barker introduces data warehousng (DWH) and makes a match between data
warehouse (DW) and operationa database systems (ODS). Figure 3.1 presents a generic
three-tier data warehouse architecture proposed by Barker.




Chapter 3: Literature review on Data Warehouse

Legacy Systems
Gather .
Information
Refine Acquisition
Layer
Aggregate
Store
|
v
‘ Data Warehouse |
L Information
. Store
Staging Process Layer
DataMart DataMart
Information
Delivery
Userl Layer
UserN
User2 User3

Figure 3.1: Genericthree-tier data warehouse ar chitecture (Barker, 2000).
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Information Acquisition Layer

At this layer we find data sources (legacy systems, transactiond systems and externd
sources) and the staging area (extraction, clean, transformation, load, data transformation

Services).

“Over the years, organizations developed a large number of
gpplications to support business processes. Many of these
goplications were written in COBOL (Common Business Oriented
Language), Smdltak, and Clipper and continue to be used today.
Many of the applications are poorly documented and use cryptic
table and attribute names. The data in these agpplications are often
difficult to access for decison-support purposes and even if the
data can be accessed, doing so creates performance problems for
the applications because accessing the data dows the processing of
transactions’.

(Watson, 2001)

The Minigry of Hedth is no exception to this rule and has legacy and operationd
gysdems from different vendors such as Dbase, FoxPro and Microsoft Access. These
gystems are an important source of decison support data, but the software often stores
data in complex data dSructures, and the systems have different formats. As a reault,
extracting data from them to make integrated andysisis difficult.

Data sources often use different hardware and software, and a mixture of hierarchicd,
network and relationd data models for storing the data The data are extracted from the
sources using custom-written  software or  commercid  extraction, trandformation and
loading (ETL) software. The data is then fed into the daging, aea where it is

transformed.

Data extraction, trandformation and loading (ETL) take data from source systems,
prepare it for decisonsupport purposes, and places it in the target database. Target
databases can be an Oracle database or Microsoft Access database. Watson (2001) argues
that,
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“It is the “plumbing” work of data warehousing — dirty, complex,
time consuming and expensve. More than one data warehousing
project falled because appropriate extraction, transformation and
loading (ETL) processes could not be put in place, aether because
of problems working with sources systems, inadequate technology
for the task at hand, inadequate data warehousing expertise on the
project, and/or organizationd issues’.

(Watson, 2001, p.6)

The data are transferred from data sources by means of interfaces. The two mgor options
for extracting data from sources systems are (Watson, 2001):

1. Custom-write dcata extraction programs. Because of the prevalence of COBOL,
Smdltak and Clipper legacy applications, the extraction programs are often
written in these languages with embedded structured query language (SQL)
queries. Companies that know ther source systems wdl, understand their
complexities, have excdlent in-house technica skills, and want to avoid the cost
of purchasng extraction, transformation and loading (ETL) <oftware, may want
to write their own ETL software.

2. Purchase commercial ETL software. This oftware is avalable from the mgor
database vendors (e.g., IBM, Teradata or Oracle). The specidized extraction,
trandformation and loading (ETL) software dlows companies to specify source
sysemsrddivey essly

Information Store Layer

The dita mart strategy is a “start small, think big” (Watson, 2001). A data mart is Smilar
to a data warehouse, except that a data mart stores data for a limited number of subject
aress. Because it is smdler in scope than a data warehouse, it aso tends to contain less
data and fewer applications. Data mart can be either independent or dependent. An
independent data mart is built from source sysems and dependent data mart is created

with data drawn from a data warehouse. A data mart has the following advantages
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smple to implement, provide usable data faster, fast congruction, lower cost and less

financid risk.

The garting point for the design and development of the data warehouse environment is
the data modd. Without the data modd, it is difficult to contemplate building the deata
warehouse. The data modd acts as the roadmap for development.

Information Delivery Layer

This layer prepares information that can be accessed using dynamic queries with a good
performance. In the literature, Domenico (2001) presents a generd view of how to
implement a data warehouse in a high education organization in a study conducted in
Brazilian Univerdties He fird presents a sudy about organizationad sructure, with a
focus on decison process in these types of organizations. The author presents the basic
concepts, data warehouse architectures and characteristics. He argues that data warehouse
congruction can be done in two ways. (@) Top-Down architecture, known as Inmon
architecture, and (b) Bottom-Up architecture, known as Kimball architecture.

3.4.1 Top-Down Architecturelnmon Architecture

Introduced by Inmon (1997), it is the firs data warehouse architecture. Figure 3.1
presents the top-down architecture. The fird gep is the extraction, transformation,
migration and load of data coming from legacy sysems or externd sources. In the
extraction, trandformation and migration process, data are collected from different
sources and stored in the data staging area. After that, data and necessary metadata are
loaded into data warehouse. Having data warehouse, data marts that is a subset of the
data resource, usudly oriented to a specific purpose or mgor data subject, and it can be
congructed from summaries of data warehouse and metadata. Data warehouse is formed
by aomic data and aso historic detalled data In contrast, data marts contan highly
summarized and softly summarized data.
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The top-down modd can use normdized entity-relationship data modd (Domenico,
2001); in contrast, data mart uses star data modedl. In top-down architecture modd,
integration between data warehouse and data marts is automatic. We only need to know
that data marts are subsets of data warehouse. Mgor criticisms of top-down mode are
that implementation has high cost and tekes time to obtain partid results. Figure 3.2
presents a top-down modd of data warehouse based on the Ministry of Hedth existing

systems.
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Figure 3.2: Top-Down Ar chitecturefor the Ministry of Health (Adapted from Domenico, 2001).

3.4.2 Bottom-Up Architecture/Kimball Architecture

The second data warehouse architecture is the bottomrup architecture. Top-down
architecture took long to be implemented. It was politicaly unacceptable and
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implementation was very expensve and ddayed. Bottomrup architecture offers an

dternative in the data warehouse construction, the incremental construction.

The basc idea of this architecture is to condruct the data warehouse in an incrementa
way. In the literature, Raph Kimbal introduces this architecture. The process darts with
the congruction of one or more data marts. Also, the data staging area exists, and is

separated from each data mart. Figure 3.3 presents the bottom+-up architecture.

—
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& DataSources  Trandformation&  Staging DaaMarts
Migration Area

Figure 3.3: Bottom-Up Ar chitecturefor the Ministry of Health (Adapted form Domenico, 2001).

Daa mats usudly do not use entity-rdaionship data modd in normdized form
(Domenico, 2001). It is frequently is recognized that when data marts use reationd
database they use the gar schema modd, or a multidimensond modding (Kimbdl et d.,
1998).




Chapter 3: Literature review on Data Warehouse

In the top-down architecture, data marts use lightly and highly summarized deata, but the
bottom-up architecture use atomic and detailled data, including historic data. Consdering
that data marts are subsets that support the data warehouse, they should contain dl data
that appears in the data warehouse project.

Both approaches provide benefits but involve limitations When successfully executed,
both drategies result in an integrated enterprise data warehouse (Watson, 2001).
Domenico conclude based on his research that, Kimbal modd compared with the others,

eg. Inmon modd, isthe best one, because it isincrementa and it foresees integration.

Another important concluson of Domenico research is that, the management process is a
purely human process. He argues that having al avalable technology the human beings
dill teke dl the decisons in the organizetions The technologies only hep managers in

their decision-making process.

3.4.3 Different Data War ehouse | mplementation Approaches

Different authors (eg. Inmon, 2000) argue that in order to build a successful data
warehouse, a hybrid top-down and bottomrup approach must be used, because this
approach keeps the projects smple, focused, and short.

The top-down approach dictates that the centrd data warehouse is built first. All common
eements, atributes, and dimensons ae identified and collected. All levels of
aggregation and facts are placed in the corporate data warehouse and then exact subsets
of the data are created in the digtributed, subject area data marts. The problems with this
aoproach are the massve effort and lengthy time required to define the corporate data
needs. This often causes data warehousng efforts to sdl and ultimately fal (Inmon,
2000). The bottom-up approach establishes distributed, subject-orientated data marts first,
usng a multi-phase approach, and then combines the data from al data marts into a
corporate data store. The benefits of this methodology are four-month turn-around on the
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data marts, quick return on investment, and a chance to leverage lessons learned as the

project team moves from ingtdlation to ingtalation.

The downsde to usng the bottomrup approach in its puris sense is preventing the
cregtion of stovepipe data marts. It is very easy when using a bottom-up approach to
make desgn or qudity concessons within the individua data marts that will make future
integration into the corporate data warehouse very difficult. It is not uncommon for
further data qudity, integrity, and business rules being required to populate the data
warehouse from these stovepipe data marts. In this way, the data marts become a second
daging area for the corporate data warehouse ingtead of an end user reporting facility
(Inmon, 2000).

The hybrid gpproach ensures that the individud business units needs are focused upon,
answered, and delivered within four-month windows as per the bottom-up approach. The
twis comes with defining and then usng a framework to facilitate corporate integration
(Inmon, 2000). The three magor Seps to the iterative hybrid gpproach are planning,
implementation, and support as presented in Figure 3.4.

Planning

Define the need for a data warehouse
Design a corporate data warehouse architecture

Implementation

Build data marts

Support

Review the data warehouse to ensure integrity,
consistency and usability

Figure 3.4: Summary of the hybrid approach to data war ehouse ar chitecture.
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Usng this hybrid gpproach solves the integration problem as dl data marts will share
common busness rules, semantics, and the enterprise metadata repository (organization
metadata) enforces definitions.

Detailed steps to hybrid approach to data warehouse development, as shown in Figure

3.5, follow an iterative cycle.

Planning

Research and select data warehouse tools
Design organization data warehouse architecture
Identify business drivers, sponsors and risks
Users needs, identify desired functionality

Ea N o

Implementation

Define functional requirements

Data modeling and specification (logical and physical database
models)

Data mapping (extract and transformation processes)

Build aggregation, summarization and distribution roles)

9. Integration (datawarehouse, data marts and data cubes)

o U

0o N

Support

10. Train business analysts and end-users
11. Review consistency
12. Maintain and administer the data warehouse

Figure 3.5: Hybrid approach for data warehouse implementation.

3.5 Data Warehouse Life Cycle

The data warehouse is built in an entirdy different way from that in which the casscd
operationd environment has been built. The classicd operationd environment has been
built on the sysem devdopment life cyde — the SDLC (Software Development Life
Cycle) — that requires that requirements be identified, that analyss proceeds, followed ty
desgn and programming. Then testing occurs, and is completed by implementation. The
SDLC is fine where requirements can be known in advance. The DSS (Decison Support
Sysem) andyst — who is the ultimate beneficiary of the data warehouse — does not and
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cannot know ther requirements. There is an entirdly different mode of development that
isrequired for data warehouse development (Inmon, 20008).

Flanagan and Safdie (1998) present a data warehouse life cycle with the following stages.

Document Organization legacy systems
Model of data war ehouse

Clean data

Move data

Query againgt data warehouse

o ok~ W DN

Manage the data warehouse environment

From the literature review, different authors suggested that the following steps ae an
extenson of the data warehouse life cycde and should be followed when building a
warehouse:

Collect & andyze business requirements

Define data sour ces

Extract, transform, clean data

Create a data modd & physical design of the data war ehouse
Choose database technology/platform for the data war ehouse
Popul ate data warehouse

Choose database access & reporting tools

Choose database connectivity software

© © N o ok~ DN PR

Choose data analysis & presentation software
10. Update the data warehouse

Bold points in above list (1, 2 and 3 for data warehouse life cycle and 2, 3, 4 and 5 for
seps to data warehouse congtruction) represent the points covered during my study and

are presented in more detail and discussed in chapter 6.
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3.6 Data Warehouse Development | ssues

A data warehouse is a database that pulls together information from a variety of data
sources to give an integrated view of busness activities. A data warehouse is a
multidimensiona database that optimizes data retrieval in response to andytica queries.
Data warehousng is about turning stored data into useful information. The primary
motivation for an organization to implement a data warehouse usudly centers around

improving the accuracy of information used in the decisonmaking process.

The implementation process is a collaborative process involving many people throughout
the organization and often externd to the organization. Decisons must be gpproved and
communicated to everyone who must take action. In order to support the whole process

of data warehouse implementation, the organizations must define a team and the project.

A data warehouse development requires phased development cycles as a rapid
gpplications development (RAD) project. About data warehouse development phases
Oster (1998) write:

Justification phase: The project team is formed — drawn from IT and end user
departments. The project team begins by evauating what the possble impact of a
data warehouse for the business could be, and why it is judified to sat a data
warehouse.

Requirements Gathering phase: The project team collects the end user departments
information requirements (what, in what form, how often) and examines the dte's IT
architecture and strategy.

Design / Modeling phase: Based on the information collected in the previous phase,
the logica data warehouse is designed, data sources are identified, and transformation
and business rules are defined. The logicd data mode is mapped to a physica data
model and a prototype warehouse produced.

Implementation phase: All necessary programs and applications are written, the data
warehouse is made available to the end user department and al users of the data
warehouse are trained.
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Review phase: The whole project, its success and implications on the company’s
business are evauated, both immediady after the data warehouse has been delivered
and after a certain time has eapsed.

Each of the above phases provides a project deliverable as input for the next phase.

3.7 Data M odel

In the literature we can find different gpproaches about data modding. Although exists
more than one modd to condruct a data warehouse with success, dimensond modding
becomes more effective for a data warehouse project (Domenico, 2001). In this research,
| present in summarized way, Kimball dimensiond modd of data.

Complex quedtions that involve organization busness andyss, usudly require a vison of
the data from different perspectives. Answers to this type of questions can lead to correct
or wrong decisons. Tools based on Structured Query Language (SQL) help in the data
search related to thistype of queries.

In Mozambique, a good example can be the case of the National Hedth Directorate;
Pharmacy Department a the Ministry of Hedth wants to increase the performance of
sdes in the different pharmacies around the country. The Pharmacy Depatment wants to
know information about al pharmacies if promotions are bringing results. To answer
these quedtions, it is necessary to andyze data about sdes in different pharmacies branch

offices.
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Figure 3.6: Multidimensional model for sales. Adapted from Madeira(2002).

This type of andyss requires a higoricd vidon based on the sdes volume, andyzing
multiple perspectives, as, for example, quantity of sales per product (medicines), quantity
of sdesfor each branch office or total of sdesfor a certain period of time.

Dimensons ae the different perspectives involved, in the case, product (medicine),
branch office and month. Figure 3.6 presents an example of the multidimensond modd
for sdes. Dimensond modding is the name of one technique of logicd project, used
frequently for data warehouse. The man objective is to present data in standard
architecture, to dlow high performance access (Kimbal, 1996). Each axle in the
multidimensonal gpace corresponds to a field or column of the relaiona table and each
point a vaue for the intersection of these fidlds or columns. Dimensond data can be
sored and represented in relationd structures. For such, it is necessary to use specific
forms of modding, as the star model described in the following section.

3.7.1 Star Moded

Vdente (1996), in his research, dates that, traditionaly, data mode of reationd
databases presents tables with complex rdationships and with multiple unions. For most
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users using tools to compose their queries, it is necessary that the access to the database is
sample to facilitate the direct access to the database.

The main type of dimensond modd is caled Star Modd, where a dominant table exists
a the center of the modd. The table in the center is cdled Facts table. This table has
multiple junctions connecting with other tables called Dimenson tables Each secondary
table has only one junction with afact table.

The star model presented in the Figure 3.7 has the advantage of being smple and
intuitive. For Kimbdl (1996), entity-relationship moded is not adjusted to data andysis in
the management environment. The dimensond modd is the most appropriate for this

environmen.
Dimension Facts Dimension
Time Sales Pharmacy
ID_Date ID_Date ID_Pharmacy
Day ID_Product Name
Day of Week ID_Pharmacy District
Week_Year Unit_Sold Area
Month Vaue Sde Number_
Year
Dimension
Product
ID_Product
Name
Type
Trade
Category
Description

Figure 3.7: Dimensional model of the star type. Adapted from Domenico (2001).

The facts table contains thousands (or millions) of values and measures of business, as
transactions of sdles or purchases. The most useful facts are numerical and additive. Facts
tables represent many-to-one (M:1) relationships with business dimension tables.
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Dimensions table store textud descriptions of business dimensons. Each table represents
one business dimension, eg. time and product. One important factor related to facts table
is that, as it represents the relaionship many-to-many between dimension tables, it has as
primary key, akey composed of al foreign keys of dimension tables (Kimball, 1996).

The dimensiona modd presents severd advantages (Kimball, 1996):

Predictable and standard architecture;

Dimensions of the modd are equivaent;

It isflexible, becauseit alows the inclusion of new deta dements;

Easy dteration of facts and dimension tables;

All the applications that existed before the changes continue operating without

problems.

Another type of dructure sufficiently common is the snowflake data modd. The
snowflake modd is an extenson of the star modd presented above. Each “tip of the sar”
becomes the center of other stars. The modd appears from de-normdization and
cardindity reduction of star model bresking origind table.

3.8 Metadata

Metadata condtitutes the nervous system of data warehouse. Without metadata, data
warehouse and its associated components in the projected environment become isolated
components, functioning independently and with separated objectives (Inmon, 1999). In
the operationd environment users interact with information through screens and forms
dlowing users to be unaware of how information is stored in the database. Metadata is
trested later in the process and normdly has the same importance as system

documentation.

Metadata is typicdly defined in the literature as “data about data’. For Inmon (1997),
metadata can be characterized “as one directory that helps decison support sysems
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andysts to find data warehouse components’. It keeps information about data structure,
in accordance to the programmer and decison support sysem andyst. It aso keeps
information about data mode, archive specifications (keys and attributes), description of

extractions and access control.

Metadata can be classfied as two types (David, 1999), technicad metadata, used by
development and maintenance personne and busness metadata, used by busness
analysts. There is dso the core metadata, used by database and data administrators.
Technical metadata provides developers and database administrators with al technica
descriptions about data and its operations. It specifies attributes names, data types,
sources from where they had been extracted, and transformation rules. Business metadata
are usualy used by end users and are derived and inferred for existing specifications. It is
a link between data warehouse and business users, who are the executives or business
andysts and tends to be less technicd, but they need to have a clear vison of busness
rules. Figure 3.8 presents the different types of metadata.

- Transformation rules - Definition of business attributes
- Attribute names - Definition of business entities

- Domain of values - Description of business report

- Entities, relationships - Aggregation rules

S
SN N

Business users

Data Administrator (Executives and
Business analysts)

Users
Technicians

Figure 3.8: Metadata repository (Domenico, 2001).
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Centrd metadata represents the way in which the data are treated in the system. It is
related to data warehouse performance, is useful for queries generation in order to have a
good performance. Examples are list of accessed tables or datistics of input and output
for a query. Technical and business metadata are part of organization exiding sysems,
and therefore are characterized as forma metadata because they are documented and
formdized. While metadata tha is not documented, it is only in peoples head and
characterized asinforma metadata

3.9 DataMart

The data mart drategy is a “start small, think big” gpproach. It typicdly begins with a
specific busness need for data (Watson, 2001). In the congtruction of one integra
corporative data warehouse they are factors that affect the complexity, for example, the
construction of the project that is ddayed and expensve. With the am of baancing the
costs and offer results in short stated periods, it is possble to congtruct data marts that in
fact are smal departmental data warehouses. One advantage of data marts construction is
that the implementation time can be reduced.

In the literature we can find severd definitions of data mart. Domenico (2001) defines
data mart as a specidized system that provides the necessary data to the department or a
relaional gpplication. Inmon (1997) writes, “Data marts are organization data subsets
physicaly stored in more than one place, usudly divided by depatment (departmentd
data marts)”.

There are different dternatives to implement data marts. Origindly they were developed
from a central data warehouse. Figure 3.9 presents top-down data mart architecture aso
caled dependent data mart. It created with data drawn from a data warehouse. It provides
acopy of data extracted from the data warehouse.
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Warehouse

Finance

Legacy Systems

Figure 3.9: Top-down architecture.

In this architecture, groups of users access data marts directly from its respective

departments. Data is acquired from legacy system directly to the data warehouse. Only
andyses needing a generd vison of the organization are made in the data warehouse.

Figure 3.10 illugtrates the bottom-up architecture. This architecture is dso known as

independent data mart.

Users —
Access |

Central Data
Warehouse

Legacy Systems

Figure 3.10: Bottom-up ar chitecture.
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In this architecture, data is acquired from legacy system and departmental data marts are
the first place where data is placed. After that the centra data warehouse can be built.

Data marts differ from data warehouse due to the following factors:

Can be personalized: They take care of the needs of a specific department or

group of users;

Hold smaller volume of data: Because they take care of a specific department,

they store asmaler volume of data;

Limited description: Data marts rardly mantan the same period as daa

warehouse;
Volatile: Users can change or update the data directly in the data mart; and

Summarized data: Data marts do not usudly keep data granularity a the same

level as data warehouse.

3.10 Data War ehouse Key Component Areas

Complete data warehouse architecture includes data and technica dements. From the
literature review, | found that most of the authors on data warehouse area bresk down the
architecture into three broad aress. The fird, data architecture, centered on business
processes. The next area, infrastructure, includes hardware, networking, operaing
systems, and desktop machines. Findly, the technical area encompasses decision-making
technologies that will be needed by the usars as wdl as their supporting structures.
Different experienced authors in the fidd of data warehousng date that it is difficult to

develop a data warehouse architecture model and that it involves an organizationd effort.
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3.11 Data Warehouse Challengesin the Area of Public Health

The congruction of a data warehouse for public hedthcare data poses mgor chalenges
beyond those required for the condruction of a commercid data warehouse (eg., retal
sdes). Such chdlengesinclude:

Data come from a diverse set of sources. Hedth care data are published in a wide
range of formas with differing semantics. There are currently few dandards in
the hedth care field for data. The data integration task to build the data warehouse
requires sgnificant effort;

Reports are disseminated to a diverse and geographicaly distributed set of
stakeholders;

Data warehouse is required to support the activities concerning public policy
formulation. Socio-political issues of hedth care policy impact on desgn features
such as security, availability, data quality and performance.

Kerkri et al. (2001) argue, that over the past years data integration has become one of the
most important issues confronting senior  executives in the hedthcare industry tasked
with planing and executing long-term information technology drategy. This is manly
due to thefollowing

1) Exponential increasein information loads
The amount of data that healthcare workers processin order to keep patient datais
currently scaling at near exponentid rates.

2) Complex data environment
Managing this emerging data environment presents healthcare companies
with anumber of chdlenges.

i) Thenew information is often highly complex in dructure;
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i) Much of the data being loaded into the enterprises information infrastructure
originates from sources outsde the enterprise and over which it has little

control;

iif) The data sources are in heterogeneous, often proprietary, formats with little or

No common structure;

iv) The data sources can be structured, semi-sructured and unstructured and in
relationda databases or flat files;
V) Hedth workers often need red time or near red time access to large sections

of the data;

3) Planningisdifficult
The future structure of the hedlthcare indudtry is unclear. Regulatory, structurd,
market and technological changes are converging to create a period of
unprecedented change and uncertainty. At the same time, many of the new
information based on andyticd techniques are not yet fully validated. Today, the
role of mogt individud new technologies in the long-term structure of the

different hedlthcare processesis uncertain.

Senior execuives in the hedthcare indudry tasked with planning and executing long-
term information technology drategy need to build sufficent flexibility into ther plans to
take account of thisfact.

All of these factors combine to make the task of planning, nanaging and integrating data
sources and data generation technologies in  hedthcare organizations extremdy

chdlenging.
3.12 Data War ehousing Advantages and Disadvantages

Whereas a data warehouse is a repository of data, data warehousing is the entire process.

Daa warehousng encompasses a broad range of activities dl the way from extracting
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data from source systems to the use of the data for decisionrmaking purposes (Watson,
2001).

Sakaguchi and Frolik (1996) conducted a research that presents the advantages and
dissdvantages that information sysems (1S) managers will encounter while developing
data warehouses. The research was based on 456 published articles on the data
warehousing topic. The referred advantages of datawarehousing are as follows:

Simplicity. The most frequently (59, 13 percent of 456 articles) mentioned
advantage of data warehousing is summarized as ‘smplicity’. Data warehouses
dlow exiging legecy sysems to continue in operation, consolidate incongstent
data from various legacy systems into one coherent set, and regp benefits from
vital information about current operations. Data warehouses can dso dore large
amounts of historica data and corporate wide data that companies need to turn
into vita busness information Data warehouses offer the benefit of a sngle
centrdized data location while mantaning locd dient/server  didribution.
Furthermore, data warehouses are company wide systems, therefore, they
improve corporate wide communication.

Better quality data; improved productivity. The second most frequently (53; 12
percent) mentioned advantage is better quality data. Other data quadity issues
include consstency, accuracy, and documentation. Improved decisionmeking
through OLAP and data mining andyss were mentioned as improvements in
productivity.

Fast access. The next most frequently mentioned (48; 11 percent) advantage is
"fast access” Since data warehouses dlow users to refrieve necessary data by
themselves, the work log of IS can be cut. The necessary data B in one place, so
systems response time should be reduced.

Easy to use. Forty-seven or 10 percent of the articles mentioned "easy to use”
Queries from usars do not interfere with norma operations, because a daa
warehouse enables easy access to business data without dowing down the
operational database by teking some of the operationd data and putting it in a
Sseparate database. Data warehouses focus on subjects, support on-time, ad-hoc
queries for fast decisonr-meking, as wdl as the regular reporting; and they are
targeted a end users

Separate decision-support operation from production operation. Ancther
advantage mentioned in 32 articles (7 percent) is that data warehouses are built in
order to separate operational, continualy updated transaction data from historicdl,
more ddic data required for busness andysis. By doing so, managers and
andyds can use hidoricd data for ther decison-meking activities without
dowing down the production operation.
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Gives competitive advantage. Twenty Sx articles or 6 percent of them mention
that data warehouses better manage and utilize organization knowledge, which in
turn helps a business become more competitive, better understand customers, and
more rgpidy meet market demands. Therefore, this benefit can judify the large

expense.

Ultimate distributed database. Fifteen (3 percent) of the articles discuss data
warehouses pulling together information from dispaate and potentidly
incompatible locations throughout the organization and putting it to good use.
Middleware, data transfer software and other client/server tools are used to link
those disparate data sources. A data warehouse is an ultimate distributed database.

Operation cost. In fourteen (3 percent) articles, it is sad tha data warehouses
provide fertile ground to architect new operationa sysems. It diminaes paper-
based files and once the initid invetment is covered, the organizaion's
information-technology group generdly requires fewer resources.

Information flow management. The next hghly mentioned topic (13; 3 percent)
is that data warehouses handle a large amount of data from various operationd
data sources, and data warehouses manage the flow of information rather than just
collecting data. To respond to changing business needs, production systems are
condantly changing dong with ther daa encoding and dructures. Data
warehouses, especidly the metadata, hep continuous incremental refinement that
must track both production systems and the changing business environmen.

Enables parallel processing. Eleven (2 percent) of these authors indicate that
pardlel processing helps users perform database tasks more quickly. Users can
ask quedtions that were too process-intensve to answer before and daa
warehouse can handle more customers, users, transactions, queries, and messages.
It supports the higher peformance demands in client/server  environment,
provides unlimited scalability, and thus, better price/performance.

Robust processing engines. Ten (2 percent) of the aticles mention that data
warehouses dlow users to directly obtain and refine data from different software
applications without affecting the operational databases, and to integrate different
busness tasks into a dgngle dreamlined process supported by red-time
information. This provides users with robust processing engines.

Platform independent. Seven (2 percent) of the aricles point out that data
warehouses can be built on everything from a high-end PC to a mainframe,
dthough many ae chooang Unix servers and running ther warehouses in a
client/server environment. IBM and other five data warehouse software venders
formed dliances to clear the cross-platform hurdles inherent in data warehouse
implementation. Other vendors have formed amilar partnerships. It is crucid to
have such independence, which was not easy in the legacy system.

Computing infrastructure. Seven (2 percent) of the articles mention data
warehousng heps the organization creste a computing infrastructure that can
support changes in computer systems and business structures.
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Downsizing facilitation. Six (1 percent) articles suggest that data warehouses
empower employees to make decentrdized decisons since they put information
closer to users. They are dedgned to give end users fadter access to the
information that is dready there without impacting other sysems or resources.
Therefore, users do not need to ask IS to get needed data and IS managers can
concentrate on other tasks. This potentidly cuts the informaion middleman who
passes informeation from one place to another and suggests downsizing.

Quantitative value. Another advantage, mentioned in six articles (1 percent), is
redigic benchmarking. Data warehouses provide the quantitative metrics
necessary to establish business process basdines that are derived from higtorica
data and allow business managers to measure progress.

Security. Three (1 percent) articles tak about the fact that clients of the data
warehouses cannot directly query the production databases, thus improving
security of the production databases as wel as ther productivity. Some
warehouses aso provide management services for handling security.

Data warehousing is not without its disadvantages and they are the following:

Complexity and anticipation in development. The most frequently (48; 11
percent) mentioned disadvantage is the complexity in  development. The
information system department cannot just buy a data warehouse, the information
sysem depatment has to build one because each warehouse has a unique
architecture and a set of requirements that soring from the individua needs of the
organization. Builders need to pay as much atention to the dructure, definitions,
and flow of data as they do to choosing hardware and software. Data warehouse
congtruction requires a sense of anticipation about future ways to use the collected
records. Developers need to be aware of the congantly changing needs of their
organization's busness and the cgpabiliies of the avalable and emerging
hardware and software. In summary, developing such a large database requires an
expert.

Takes time to build. Second, 32 (7 percent) articles point out that to build a data
warehouse takes time (2 to 3 years). In a dtuation where there is not strong
executive sponsorship, information system directors or others wishing to develop
awarehouse may spend an inordinate amount of time judtifying the need.

Expensive to build. Smilarly, 17 (4 percent) mentioned that a data warehouse is
adso expensve to build (2 to 3 million US dadllars). One reason data warehouses
are 0 expengve is that data must be moved or copied from existing databases,
sometimes manualy, and data needs to be trandated into a common format.

Lack of APl (Application Programming Interfaces). Ten (2 percent) articles
suggest thet data warehousing software gill lack a set of gpplication programming
interfaces (API) or other standards that shuttle data smoothly through the entire
data warehouse process, such as Open Database Connectivity (ODBC) interface
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(Microsoft Corp.). However, ODBC AP that lets persona computers access data
from many different databases is not everywhere.

End-user training. Seven (2 percent) articles suggest it is necessary to create a
nev "mind-set” with al employees who must be prepared to capitdize upon the
innovative data analyss provided by data warehouses, those end users require
extensvetraining. A communication plan is essentia to educate dl condtituents.

Complexity involved in symmetrical multiprocessing (SMP) and massively
parallel processing (MPP). Sx (1 percent) of the aticles point out the
complexity of data warehousng, which will be increased if the data warehouses
involve symmetricd multiprocessng (SMP) and massvely padld processing
(MPP). Synchronization and shared access are difficult.

Difficulty in distributed database environment. Because the data warehouse is a
method of bringing disparate data together, it is centralized by its very nature and
this is mentioned in 5 or 1 percent of the articles. While many companies are ill
in the prdiminary dages of putting their daia warehouses together, this
centralization means only workers located a the same dte as the warehouse have
access to the data.

Time lag between data warehouses and operation. Lastly, in 3 (1 percent) of the
aticles, it is sad that the data in data warehouses is extracted from operationa
databases that are continuoudy changing. A red-time data warehouse is an
oxymoron because it is impossble to have red-time replicaion while maintaining
a full-scde data warehouse. Data warehouses store only a time dice of corporate
data that is seadily drifting backward out of reevance until the warehouses are
replenished.

From my point of view, | think that the data warehouse technology will bring advantages
and disadvantages for the Ministry of Hedth, so the Ministry of Hedth need to be aware
of the disadvantages.

3.13 Deadly Sins of Data Warehousing

The ‘deadly sns of data warehousng is an invalusble map through the minefidd for
anyone setting out to design, congtruct, and implement a data warehouse project. Based
on Baker extensve consulting experience, helps anyone involved in a data warehouse
project to recognize, correct, and prevent some of the most common mistakes and
misperceptions. The deadly sns presented by Baker (2000) are the following:
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Sin_1: It is important to clearly define the business objectives, sponsor, and
champion and devdop a modular design / implementation approach. It is
important that interndly truly undergands how difficult the project is, make sure
that the data exigs for the project and clearly define how the data is to flow into
the data warehouse.

Sin_2: Failure to develop and design a data warehouse architectura framework.
Factors to condder in determining a framework — the diversty and volume of
data, the dorage, twenty other things that you can think of and million you can
not think of & the moment.

Sin_3: Underesimating the importance of documenting assumptions and conflicts
early — How much data should be loaded initidly into the data warehouse? What
is the levd of granularity (detalled or summarized) and how often must data be
refreshed (Dalily, weekly, etc)?

Sin_4: Abuse of methodology and tools. Methodology — there is no one right
answer but some factors to congder: the approach used to acquire the
information, corporate culture, operationd database systems being included,
toolkits available and data model adopted for the warehouse per se.

Sin 5 Data warehouse life cycle abuse. A data warehouse does rot have an end-
point like the system development. The waterfal mode is not a good one.

Sin 6: Ignoring the resolution of data conflicts. Identify key files and systems.

Sin_7: Wasting knowledge learned from each project. Phase in the project so
gmdler can be used to build knowledge for more advanced phases.

3.14 Toolsfor Data Warehouse | mplementation

This section presents a brief description of tools used in the different phases of data
warehouse congtruction. Barker (2000) conducted a research that, as a result presents four

groups of data warehousing tools.

Analysis Tools used to study the current operationa database systems, to identify
the requirements, primary data source for information during acquisition and
building the data modd (E.g. Bachman Andyst Toal).

Development Tools used during code generation for the information acquigtion,
data cleansing, data integration and loading (E.g. Oracle Tool).

| mplementation _Tools used for ceansng, consolidating and loading data, some
of these tools can be developed in-house. Data acquisition tools used to gather and
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clean data (E.g. IBM and Oracle) and information store tools used to load data
into data warehouse (E.g. Oracle and Prism)

Delivery Tools assgt in data converson, data derivation, data loading and
reporting on the ddivery plaform. Data loader converts data from the host
computer to the delivery platform (E.g. Oracle Developer and Structured Query
Language), data glossary describes in business terms what data is on the data
warehouse (E.g. Lotus Notes) and querying and reporting are ontline and batch

reporting fecilities.

The research presented by Baker shows that it is difficult to choose a tool for data
warehouse implementation. Each data warehouse phase uses a specific tool. We reed to
choose carefully the tool to use; otherwise we will comprise the process insde the phase.
Diffeeent vendors have different tools for different phases of daa warehouse
implementation. It seems that, based on the literature review, Oracle congdiitutes a good
tool to use during the data warehouse implementation. Domenico (2001) presents a
research on data warehousing area. In the implementation part, he uses Oracle Data Mart

Suite* . He chose Oracle tool based on the following reasons:

It isatool thet is easy to learn (he took three months to implement the project).

The tool supports the life cycle of data mart, from project until end user results
andyss.

He argues that it is important to look to the infrastructure within the organization
where the data warehouse will be implemented. The Oracle environment was
dready implemented a Universdade do Oeste de Santa Catarina — Brazil, 0 it

was easy to familiarize with the toal.

Oracle Data Mart Suit¢® provides different software needs to prototype
congtruction and holds the following tools:

o Oracle Data Mart Designer®: Tool used to project the data mart.

o Oracle Data Mart Builder®: To extract and transform data from
operationa/legacy systems.

o Oracle 8 Enterprise Server? : Database server.

0 Oracle Web Server?: Allows Intranet to have access to data mart.
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o Oracle Discover?: Tool used for queries, reports and data andysis.
o Oracle Reports: Used to produce and deliver reports.

3.15 M edical Data War ehouse

An gpproach for integrating heterogeneous information sources in a medical data
warehouse is a research conducted by Kerkri et a. (2001). The authors present

“a medicd daa warehousng methodology that ams to use daa
semantics to regroup and merge patient medicd data from different
hedth information sysems, which may be autonomous and
heterogeneous. The proposed solution takes into account European laws
concerning the security and anonymity of persona data’.

(Kerkri et a., 2001, p.167).

The aim of the research wasto

“define a data warehouse framework to regroup patients medica
information from various hedth dructures a a regiond levd and to
integrate them in a comprehensve information sysem. The data in the
warehouse provide access to relevant data concerning the patient such as
hisher antecedents and risk factors, in order to enhance diagnoss and
medicd decisons. This information stored in the warehouse can dso be
used for epidemiologica and medico economic sudies. The fuson of
medica data is guided by a semantic data warehousng methodology
that faclitates integration and migration of data from digtributed and
heterogeneous systems’.

(Kerkri et ., 2001)

To peform semantic integration, Staccini et a. (1998) propose a pragmatic way to
describe the semantics of the dements of a database, based on a bottom-up three step

Process:

1) A back documentation of the eements of the sysem from their description
contained in the data catal og of the database;

2) A firg semantic extenson to transform a data cataog into a data dictionary;
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3) A second semantic extension to create a dictionary of the medicad concepts
from adata dictionary.

Their approach focused on the design of the structure of a dictionary able to describe the
data cataog of a database and to extend it with the semantics expressed by the conceptua
leve, that is, the semantics of the domain of end users.

3.16 Epidware: A Medical Data War ehousing Framewor k

The Epidware project is being implemented in the Burgundy region in France and aims to
obtain an economic assessment of medicd drategies and developing epidemiologica
dudies such as evauation of the impact of risk factors on cardio-vascular mortdlity,

taking into account the hospital type.

Epidware is an integrated system for providing access to a collection of heterogeneous
medicd information sysems. It is based on two evolving information design
methodologies.

(1) Datawarehousing; and
(2) Database integration and inter-operation.

Data warehousng, the implementation process of data warehouse, is a progressve
process that can be caried out in two main seps. First, data marts, which are data
warehouses related to a given depatment or activity, are implemented. Secondly, two
types of deveopments are possble according to the organizationd choice of the

enterprise or inditution:

(1) Progressive centrdization of strategic data; or
(2) Decentralized implementation of service-specific data marts.

The second methodology used in Epidware is the integration or inter-operaion of
information systems. The fird dep is to create a target schema that defines the overdl
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gructure of the data that are merged to create the data mart or warehouse. To mode the
target data dSructure, the designers must establish, with the help of the enterprise or
inditution, a dictionary of data descriptions (metadata) and specify tools to extract,
trandate and integrate data from the different data or information sources (the initid
databases). This requires integration techniques to reconcile semantic differences among
the schema or data dructures of the underlying databases. Once the target schema is
implemented, the data warehousng must be update to ensure that the format of data
correponds to the user’s need, which may change later on. Furthermore, changes in

sources of information have to be propagated on the data warehousing.

Findly, data from source databases are extracted, aggregated and filtered to harmonize
their formats and to eiminate redundancies. Before loading data in the data warehousing,
coherent values are assgned to variadles or fidds that cannot be initidized from the loca
sysdems. The generd architecture of the Epidware integrated system consds of
information systems a the lowest level, a group of components, caled wrappers, a the
intermediate level, and the integrator and data warehousing at the top leve.

As a conclusion, the research presents the generd architecture of Epidware to build data
warehouses for epidemiologicd and medical sudies. The authors solution could be
useful a8 severd levds fird to learn from a running project in the hedth care area and

secondly to follow some steps for data warehousing implementation.

3.17 Summary

In summary, this chapter presents a generd vison of data warehouse technology, its
basic concepts, the kesic eements of data warehouse, data warehouse characterigtics, data
warehouse architecture, the data modd, data mart approach, data warehouse challenges,
advantages and disadvantages, tools for data warehouse implementation and a case study
of a medicd data warehousng framework. The man data warehouse dements include
from data sources (operationd or legacy systems) to gpplications in  constructed

environments. The condruction architecture of the data warehouse environment appears
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ether from a top-down approach where the data warehouse is completely constructed and
data marts are extracted from data warehouse, or from a bottom-up approach where the

data warehouse environment is the result of data marts integration.

It is important to point out that the data warehouse environment has become a necessity
for organizations. Data warehouse can manage dl higdoricd data and information of one
organization. Given tha information in our days plays a big role within them, they should
use data warehouse as a tool to store and andyze information and then make important
decisions based on their own well-organized data.

For the data warehouse congtruction process the Ministry of Health needs to look at the
following key points:

Data sources definition. Select the sysems that will provide data to the data
warehouse. These sysems should play an important role in decison-making
process;

Documentation and analysis of the existing legacy systems, with focus on the
guality data. This is probably the most important task in the process of the data
warehouse congruction. Specid attention to the qudity of the data needs to be
taken.

Seps of data warehouse life cycle to be followed. To construct the data warehouse
the Minisry of Hedth needs to follow the life cycle as a methodology to
implement the data warehouse adapting the life cycle to the hedlth sector.

Data warehouse architecture and model. The chdlenge is in the design and
development of data warehouse architecture mode, because identifying user
requirements is a big chdlenge for andysts and designers of data warehouse. The
research shows that bottomrup gpproach is the most used. From the literature
review, some authors sress that this gpproach is adequate for the organization
within an economic, culturd and palitica point of view.
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Chapter 4

The Health Information Systems in Mozambique

This chapter presents a brief view of the Hedth Information System in Mozambique and
is an empiricd work based on the literature review and on the fieldwork research
conducted in two didricts of Gaza Province — Chibuto and Manjacaze and in the Ministry
of Hedth. This chapter, presents an overview of Hedth Information Systems, describes
the decison process and the hedth structures in the Ministry of Hedth, describes the
different leves of hedthcare in Mozambique and presents the information that flows
from one leve to another. The different automated systems are aso described here.

4.1 Profile of Mozambique

General Background

Mozambique is dtuated in Southern Africa, bordering the Mozambique Channd,
between South Africa and Tanzania The country shares borders with Zambia 419
kilometers, Maawi 1,569 kilometers and Zimbabwe 1,231 kilometers in the West, South
Africa 491 kilometers and Swaziland 105 kilometers in the South, Tanzania 756
kilometersin the North, and the Indian Ocean in the East 2,470 kilometers.

Figure 4.1 shows a map of Mozambique.
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Figure4.1: Map of Mozambique.
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Mozambique covers a total area of about 802 thousand square kilometers. In the year
2000 the populdion estimate was 17.2 million, distributed in 11 provinces. The mgority
of the population lives in the cities. About 50 % of the population is under 15 years old.
The population growth rate is 1.13 % and the life expectancy is 35.46 years.

Infant mortdity is 101 deeths/1,000 live births. In the Southern Africa, other countries
have the following rates per 1,000 live births: Madagascar (68), Maawi (130), Tanzania
(72) Zambia (90) and Zimbabwe (60). GDP per capita is US$900 dollars in 2002, and the
literacy rate is 43.2 %. Mozambique is a country that has been plagued with ingability in
recent years. For nearly 25 years Mozambique struggled a war and for a little more than
10 years now it has wrestled with peace. The years of war destroyed hedth posts, area
cdinics and rurd hospitds It disupted communication infragtructures in  different
provinces and it forced people to leave the areas they once caled home (Gomes and
Johnson, 1994).

In October 1992, RENAMO Resisténcia Nacional Mocambicana) and the Government
of FRELIMO (Frente de Libertagdo de Mocambique) signed up a peace agreement in
Rome, Itdy, that led to the first democratic dections in October 1994. The trangtion
from war to peace (initiated before the sgning of the peace agreement in 1992) focused
on country recondruction. The hedth sector, supported by many international donor
agencies, has been particularly active in this process, which is till under way.

After the peace agreement, management tasks took over planning ones. Officids were
totally absorbed by the new pressng demands of reconstruction, reconciliation, and
service expanson. No manager had the time or energy to concentrate on planning issues.
The result was that the plans findized by 1992 were rather successfully implemented,
wheress areas lacking a clear Ministry of Hedth policy were left open to many
uncoordinated and inconclusive donor-led initiaives. For indance, many initiatives, in
turn promoted by UNICEF, USAID, the World Bank, were launched in the management
reform areg, without ggnificant success. The Minidry of Hedth washestant, while
externa agencies were competing for influence (Pavignani, 2002).
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In terms of hedth problems the epidemiologica profile of Mozambique is amilar to any
other tropical developing country. Mdaria cholera, tuberculoss, AIDS and manutrition
are dl of great concern. In Mozambique, mdaria infection rates were estimated a 4.5 per
cent in the cities, and 7.4 per cent in the rurd areas, 12,317 cases of cholera reported in
2000 and 168 deaths. In terms of tuberculoss, Mozambique has a prevaence of
tuberculosis greater than 3.5 % (1996-1999), AIDS prevaence in 2001, show a 5.7 per
cent prevalence rate in the north (Nampula, Cabo Delgado, Niassa), 13.2 per cent in the
south (Maputo city, Maputo province, Gaza and Inhambane), and 165 per cent in the
centre (Sofda, Manica, Tete and Zambezia). Mozambique has 36% of children under five
chronicaly manourished.

Despite rgpid economic growth in recent years, Mozambique remains a very poor
country, with gpproximatdly 70 per cent of the population living in poverty (Govern of
Mozambique, 1998, hereafter GoM, 1998). These expenditure-based poverty measures
are reflected in widespread food insecurity and poor hedth indicators. Sixty-four percent
of dl Mozambicans (over 10 million people) live in food insecure households (GoM,
1998). The prevdence of manutrition implies higher risk of mortdity and morbidity, and
of retarded physical and cognitive development.

Poor environmental conditions and extremdy limited access to water, sanitation, and
hedth services aso contribute to poor hedth datus. Sixty-six percent of urban dwelers
have access to a generaly "saf€' water source, like piped water, while only 12 per cent of
rurd dwelers do. A large percentage of the population gets water from a public or private
well, but lakes and rivers remain an important source of weter, particularly in the centra
region of the country. Only 21 per cent of rurd households have latrines. There is,
however, condderable regiond variation, and larines are generadly more common in
urban areas (GoM, 1998).

“In the hedth sector, the war exacerbaied the existing problems and brought additiona
ones. The insurgent army condgently targeted the hedth system where it was more
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vulnerable, i.e. in rurd areas, thereby wiping out past gans’ (Cliff and Noormahomed,
1988).

Hedth workers were murdered and kidnapped. “Endangered supply lines became
unreliable and prohibitivdly expensve. The dready wesk referrd and supervison
sysems broke down. The hedth network shrunk to a cluser of facilities, manly large,
located in secure areas and defended by the army, and overdaffed, as hedth workers, like
the ordinary population, concentrated there in search of safe havens. By the mid-eghties,
the Nationd Hedth Sysem had become totdly dependent on externd ad’
(Noormahomed and Segall, 1992).

Whereas the support provided by the Eastern block decreased, western donors became
prominent. Beddes the genuine humaenitarian motivations, a quite explicit politica
agenda explains the subgantid involvement of many donor agencies in the Mozambican
context. Consequently, the government reconsidered its politicd and economic choices,
switched dliances and endorsed western economic models. This culminated in the
launching of a structurd adjustment programme in 1987 (Hanlon 1991).

The lagt years of war (from the mid-1980s to 1992) were emergency-dominated: many
agencies, largely uncoordinated, started operations in the country. The hedth sector was
flooded by “easy” money, which simulated inefficient gpproaches to service deivery.
Large agencies, such as the European Union (EU) and the UNHCR (United Nations High
Commissariat for Refugees), managed sgnificant amounts of rdief funds and became the
man financiers of non-governmental organizations (NGOs) projects. Under the pressure
of speeding operations up, criteria for funding relaxed. Summary proposds were
approved rapidly and after only superficid scrutiny. Monitoring and evaduation of funded

projects were even scantier, if carried out at all.
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4.2. The Ministry of Health

The Minigry of Hedth is the Government's main agent and advisor on hedth. It
develops policy advice for the Government on hedth, adminigers hedth regulations and
legidation, funds hedth and support sarvices plans and mantans nationwide
frameworks and gpecifications of services, monitors sector performance and provides
information to the wider hedth sector and the public. The Ministry of Hedth plays a
maor role in educaing and providing informetion to the public on how they can maintain
good hedthy lifestyles The Minigry dso plays a key role in reducing illness in
Mozambique through the control and prevention of diseases and ensuring that the
resources are allocated appropriately to do this.

4.2.1 Health Structuresin the Minigtry of Health

The Minigry of Hedth is composed of the Minister's Office, asssted by a Vice-Minister
and advised by the Hedth Conaultative Council and Technicd Council. The Minigry of
Hedlth contains four national directorates. Each directorate has two or more departments,
and sections. These nationd directorates are as follows. Adminigration and Management,
Manning and Cooperation, Human Resources, and Nationd Hedth. The Nationd
Directorate of Hedth is respongble for managing hedth programmes, community hedlth,
medicd care and epidemiology. The Planning Directorate has the responghility of
meking long-term  planning, datidticd  collection and andyss of hedth daa This
directorate is subdivided into various depatments, of which the Hedth Information
Depatment (HID) is one of them. The Hedth Information System is managed by Hedth
Information Department through its Health Information Directorate (Macome, 1992).

Each province has a provincid hedth authority and the provinces are divided into
didricts, each with a director of hedth. At provincid level, there are different sections,
one of them beng a nudeus which deds with hedth information sysem and datidic
andyss, and it is cdled Nucleo de Eddidtica (NE). Figure 4.2 presents the hedth
gructures ingde the Ministry of Hedth (MoH).
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Administration and Planning and Resources Directorate
Management Cooperation
Central Hospitals National Institute of
Headlth

Provincial Directorate of Health

Provincial Hospitals Rural/General Hospitas

District Directorate of Health

Health Centers District Hospitals

Figure4.2: Health structureswithin the Ministry of Health in Mozambique
(Source: Ministry of Health/Directorate of Planning and Cooperation, May 2002).
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4.2.2 Decision Processes at the Ministry of Health

The Minigry of Hedth has four levels of hedth sysem and three types of management,
asshownin Table4.1.

The Minisgry of Hedth has three management functions Sector/Sysem, Hedth
FecilitiesHedth Nationd Service and Patient/Client Management. These management
functions are implemented a four levels of concentration: primary, secondary, tertiary

and quaternary.
Table 4.1: Typesof management.
Management Functions
Concentration Sector/System Health Facilities/Health Patient/Client
L evel M anagement National Service Management | Management
QUATERNARY National (Central Hospital (Central Hospital Level 1V, Referred or urban
* Office) Teaching Institution) Patients/Clients
v Hospital
Provincia (Provincia Referred or urban
TERTIARY | birectorate of Health) (Provincial Hospital Patients/Clients
f Level I11)
v Referred or urban
District (District District Hospital (Rural/General Patients/Clients or
SECONDARY | birectorate of Health) Hospital Level | from rural/urban
? district
v Health Facilities Patients/Clients
PRIMARY ) (Health Center, Health Post Level |) from Community
Strategic Plan,
Operational and Operational and Executive Decisions.
Control Decisions.

Source: Ministry of Health/Directorate of Planning and Cooperation, February 2003).
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4.3 The Sistema de Informacéo de Saude (SIS)

Overview

The Ministry of Hedth, recognizing that one correct, complete and useful information
system conditutes an essentid dement for an efficient dlocation of different (humean,
materid and financid) resources, planning and management of hedth services decided to
defing, for the firgt time in 1978/80, i.e, the Sistema de Informacdo de Saide (SIS) in
Mozambique. Between 1978 and 1980 the firg uniform, nationwide hedth information
gysdem was indituted (Gomes and Johnson, 1994). Subsequently, usng World Hedth
Organization (WHO) technicd assgance, a number of changes were made which
resulted in the introduction of an operationd naiona hedth information system in 1982
The intention of the Nationa Hedth Information Sysem was to assst with, and improve,
the planning and manegement of hedth care sarvices a dl leves (Gomes and Johnson,
1994 and Macome, 1992). In a recent study, Braa et al. (2000), defined the Sistema de
Informacéo de Salide (S1S), the Mozambican hedth information system as:

“a collection of data collection forms, procedures for reporting and
aggregating data from the hedth facility, to the didrict, province
and national department of hedlth, and a database application being
used at province and nationd levels'.

(Braaet al., 2000, p.6)

The Sigema de Informacdo de Salde (SIS) serves the following purposes within the
Ministry of Hedlth (Gomes and Johnson, 1994):

Collection of routine data on hedlth services,

Processing data & an gppropriate intermediate level in the sysem and generaing
the required management reports, peformance indicators and dHatistical series
needed by management personnd at each levd;

Transmitting the report or data both upward and downward in the system at the
required frequency; and
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Maintaning a fadlity leve deposdt files condgting of summary reports from the
low level and summary reports sent to the higher levd.

Macome (1992) argue that the Sistema de Informacdo de Salde (SIS) has severd
problems in the functioning:

“The hedth data have been collected by hedth workers untrained
in ther collection, purpose or use. Despite the longevity of the
Sgema de Informacdo de Salde, it was widdy viewed within the
Minigry of Hedth as beng inefficient as it produce daa which
were unresponsve to management needs, inaccurate, untimey and
under-utilized by management personnd a dl leves expecidly a
the low levels of the hedlth sysem”.

(Macome, 1992, p.14)

These were some factors that contributed to the unsatisfactory date of the Sistema de
Informacdo de Salde. As a result of this, since 1989 a number of steps have been taken to
improve the Sitema de Informacdo de Salde and in 1991, the Minigry of Hedth
concluded the revison and improvement of the Sstema de Informacdo de Salde. During
revison of the Ssema de Informacdo de Salide, the number of data collecting forms was
reduced from 60 to 12 and some basic indicators were included in the forms for data
collection, for use a the digrict and hedth facility levels. Mot of the data collecting
forms were based on the hedth programs and sarvices. The introduction of the new

versonin dl provinces concluded in November 1992.

The Sistema de Informacéo de Salde encloses the primary (hedth post and hedth center)
and secondary (general and rura hospitals) levels and covers the epidemiologica
information, consumable resources (essentid medicines, contraceptives and  vaccines)
and some non-consumable resources (personnd, infrastiructure, beds and equipment for
the Expanded Progran of Immunization (EP1)). Data are collected a hedth units,
aggregated and collated at district level and transmitted to provincid and nationd levels.

-75-



Chapter 4: The Health Information System in Mozambique

| conducted a research in Gaza Province and a the Ministry of Hedth. Interviews,
obsarvations and andyss of documents such as data collection forms, reports and
andyds of the exiging technologicd and medicd infragtructure were the research
methods used. In the next section, | describe the structure of the Sistema de Informagéo
de Salde in Mozambique.
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Figure 4.3: Organizational structure and main information flow.
(Adapted from Braaet al ., 2000).
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Key: == - Representsthe downward and upward main information flows.

The triple line means tha the data goes from the hedth fadilities & hedth facility leve to
the Nucleo de Edatidtica (Statistics Team) a the didrict leve, then to the Nlcleo de
Eddidica (Statigics Team) a the province levd, and findly to the Hedth Information
Department &t nationd leve, the Minigtry of Hedth.

Figure 4.3 gives an overview of co-ordinaion and the man flow of information within
the hedth fadlity, didrict, province and naiond levels of the hedth sysgem in
Mozambique.  The information flow as presented in Figure 4.3 can be summarized as

follows

1. Hedth workers (doctors, nurses and adminidtrative personnd) collect data at
hedth facilities usng SIS forms. They aggregate data and then send to didtrict
leve.

2. Hedth workers a the Nucleo de Edatistica (NE) in the didtrict receive forms from
hedth facilities; they aggregate in new forms and a report with a didrict overview
is produced.

3. At the provincid levd, data from the didtrict are entered into the database and
then transferred eectronicaly to the nationd level quarterly.

4. Atthenationa level datafrom dl provinces are stored in the database.

4.4 Information Flow Among Different Levels of Sistema de

I nfor mag&o de Saude

There are four levels of hedth cae primary (hedth facility levd), secondary (didrict
leve), tertiary (province level) and quaternary (nationa level).

“The primary level cares for about 60 to 65% of the entire
population through the hedth centres and hedth posts. The
secondary level corresponds to the digtricts (rura and generd)
hospitd. The tertiary level corresponds the provincia hospitas and
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the quaternary level concerns units a nationd reference leve
(centrd hospitas)”.

(Macome, 1992, p.11)

In the following section, | present a description of each leve of hedth care.

4.4.1 Health Facility L evel

The hedth facilities are the origin of the hedth care data and datistics being generated in
the hedth sysem. Hedth workers a the hedth fadlities as wel as in the community
collect data on Immunization, Mother and Child Hedth, Family Planning, Medicines and
outpatient datistics. In each hedth faclity we can find daff, eg. nurses that ae
responsblefor dl data generated e the hedth facility.

To maintain arecord of services provided, workersinthe SISuse

Tick registers — where there is a need for patient identification with services
provided;

Tally sheets — where important conditions and services not needing follow-up
provided are recorded with a mark, with no patient identification;

Program registers — for expanded programs such as Immunization, antenata
care, family planning, tuberculoss

Reports — which contain the sdection of services provided, sent to the didtrict
each month.

The data on Mother and Child Hedth (MCH) and Sistema de Informacdo de Salde (SI1S)
are aggregated into a monthly report and then sent to the didtrict, while the data on
Expanded Program of Immunization (EPl) are sent to the didrict on a daily basis (without
being aggregated) and data on Weekly Epidemiological Bulletin (BES) are sent to the
digtrict on aweekly bass.
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Different forms, such as A03 (the monthly summary of EPI for hedth facilities) or BO4
(Nutritiond  Vigilance, monthly summay of Mother and Child Hedth for hedth
facilities) are being used at the hedth facilities for data collection and then the report is
produced in a different reporting form. For example, for Mother and Child Hedth, there

ae three different forms for data collection which are then combined into a single

reporting form

At hedth fadlity leve, hedth fadilities have paper-based record keeping. During the
aggregation process a the end of the month, the nurse acquires data from the forms filled
on a daily bads and produces the report of the hedth facility. Then he submits the report
to the responsble of the hedth facility who sends the report, after andyss, to the next
level, the Didrict Directorate of Hedlth.

Figure 4.4 presents an overview of the hedth information system at hedth facility leve:

District Level
/ A

Aggregating datainto amonthly report

f

A register counting day-to-day activities

At the Health Facility

EPI
data

Figure 4.4: Overview of the Sistema de | nformagédo de Salde at Health Facility Level.

Table 42 summarizes the information that flows from the hedth facilities to Didrict
Directorate of Hedlth on a daily, weekly and monthly basis.
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Period

Monthly basis

Table4.2: Detailed forms submitted by health facilitiesto the District Directorate of Health in different period basis.

Activities

SIS Summaries to District Directorate of Hedth (DDH):

EPl (A03). Mother and Child Hedth vists, Epidemiologica Survellance, Family Planning and Maternity,
Outpatient, medicine kits A and B (C04 and C05);

Laboratory services (E02), Ora Health Services (G02);
Anti-conceptive stock (B05);
Inpatient for health centers and posts, pediatrics, hospitals summaries (D04).

Summaries from other subsystems:
Three (3) forms of monthly notification (STD/HIV);
One (1) Monthly Epidemiologica Bulletin (BEM) with list of diseases (not SIS).

Weekly basis

Form to count new cases of illnesses of obligatory declaration;
Epidemiologicd Weekly Bulletin — BES (C03) (Malaria, meades, convulse cough, acute limp parayss,
cholera, dysentery, anger, plague, meningitis).

Daily basis

SIS registration book: outpatient, Inpatient, chirurgic Inpatient and maternities,
STD/HIV Book (not SIS);

Register forms and control forms of SIS: EPl (BCG, DPT, neades and hepatitis), Tetanus (VAT), form to
control the temperature of cold chain, pre-nata consultation, child consultation of 84 months and nutritiona

vigilance (35 months).

Source: Ministry of Health/Directorate of Planning and Cooperation/2002
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Fragmentation of information at hedth facility level can be a mgor problem, not only for
the hedth fadlities but dso for the Ministry of Hedth. Hedth information sent to the
didrict level is not integrated with other types of information, such as materid, human or
finance resources used or budget dlocated for a specific activity.

4.4.2 District Leve

In order to understand didtrict leve, the study was conducted in two digricts of Gaza

province: Chibuto and Manjacaze.

Chibuto Didrict

Chibuto didrict condsts of sx adminigrative poss — Chibuto, Maehice, Chamite,
Godide, Alto-Changane and Changanine — and 25 locdities. The didtrict government is
composed of directorates of Agriculture and Fisheries, Industry, Commerce and Tourism,
Education, Planning and Finance, Public Works and Housing, Hedth, Labor, Culture,
Youth and Sport, and Socid Welfare. Apat from these ingtitutions, there are dso the
police, the tdecommunications company, the civil registry office, the court, the post
office and the date housng depatment. The coordinaion of government activity is
undertaken through regular mestings. According to the numbers provided by the didtrict
adminigration, the population of Chibuto didrict is esimated a 250,120 inhabitants
(Minigtério da Administracéo Edtatd (State Administration Ministry), 2002b).

The didrict has a rurd hospitd with 69 beds and a rehabilitated hedth centre, which has
no beds. Both are in Chibuto city. The hedth centre has a fixed vaccination post. There
are dso five hedth pogs, in Chibuto city and in the localities of Maehice, Chipadja, Alto
Changane and Chaimite. The Madehice, Chibuto, Alto Changane and Chipadja hedth
posts have maternity units, but only the Chipadja post has three beds. All the hedth posts
have fixed vaccination posts. Chibuto hedth post was built with funds from the generd
date budget, and the one in Maehice was built by the Catholic Church. The other three
hedth posts have been rehabilitated by MSF-Switzerland (Alto Changane) and by the
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micro projects programme of Rurd Deveopment Inditute — INDER (Chaimite)
(Minigtério da Administracéo Edtatd (State Adminigtration Ministry), 2002b).

The Provincid Hedth Directorate digtributes medicines and medicd materias to rurd
hospitas, hedth centres, and hedth posts on a monthly basis. They receive A, B and C
type kits in unspecified quantities. Hedth workers in Chibuto told the researcher tha they
regard these supplies as inaufficient for loca needs paticulaly for the fight agang

maariaand diarrhea diseases.

The Didrict Directorat€ s Hedth annua budget covers expenditure on maintaining and
repairing infrastructures and vehicles, but not wages or the purchase of essentid

medicines and fud.

Table4.3: Health sector staff in Chibuto.

Staff Number

Doctor 2

Medicd Assgtant — Middle 15
Basc 20
Elementary 6

Community health Worker N.A.
Traditiond Midwifes N.A.
Orderly 22
Total 65

Source: Ministry of Health/Chibuto district, 2002.

As we can see Chibuto has a serious problem of Human Resources for the hedthcare

sector. Thisisacountry problem.

Manjacaze District

Manjacaze (also known as Mandlakazi) didrict condsts of seven adminidrative posts and
seventeen locdities. The vaious date inditutions of date present in the didtrict include
Didrict Directorates of Education, Agriculture and Fisheries, Commerce, Industry and
Tourism, Hedth and Socid Action, as well as the judiciary, the police, the civil regidry
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and the security sarvice. The didrict adminigtration caculated the population in 1996 at
214,952 inhabitants in this didrict. The area of the digrict is 3,748 square kilometers,
giving a population dengty of 57 inhdbitants per square kilometer (Minigtério da
Administragéo Edtatal, 2002a).

Manjacaze has a rurd hospitd with 78 beds. There are two hedth centres, one with no
beds and the other in Tavane with 24 beds. They dso function as fixed vaccination posts.
In addition, there are 10 hedth posts, a Mausse, Macuacua, Chidengude, Dingane,
Macupulane, Mangonde, Matsnhane, Manhique, Mussengue and Cucuine. Medicines,
equipment and medicad supplies from the Provincid Directorate of Hedth are digtributed
to the hospitd, hedth posts and centres, dthough the didrict authorities note that the
quantities received have not been enough to meet demand and transport problems delay
deliveries. The annua budget for the Didrict Directorate of Hedth in 1996 was MTS
153,000,000,00 (US $13,734 in 1996) (Ministério da Administracdo Estatal, 2002b).

Table4.4: Health sector staff in Manjacaze

Staff Number

Doctor 2

Medica Assstant —Middle 15
Badc 20
Elementary 6

Community Health Worker N.A.
Traditiond Midwife N.A.
Orderly 22
Total 65

Source: Ministry of Health/Manjacaze district, 2002.

As we can see, Manjacaze dso has a serious problem of Human Resources for the
hedlthcare sector. Thisis a country problem.

The Nucleo de Edatidticas is present in every didrict, conssing of one group of hedth
workers, who were responsible for data collection from the hedth units, collation to get
an ovedl didrict picture and andyss of badc indicators before sending them to the
province leve. Only one person is respongble for each program in the digtrict (eg.
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Mother and Child Hedth, Family Planning and Medicines) reporting to the Nucleo de
Egatidticas.

At digrict leve, data from the hedth facilities are aggregated into single reporting forms
and sometimes separated into different reporting forms. For example, a sngle reporting
form recaived from the hedth faclities on Mother and Child Hedth (MCH) is being
reported into three different reporting forms from the didrict to the Province. The
reporting on mother and child hedth data from the didtrict to the province is done per
hedth facilities, i.e. data ae not aggregated, while for Expanded Program of
Immunization and Sitema de Informacdo de Salde (SIS) data are aggregated. The
person responsible for the SIS recaves dl the reports (for al the programs) from the
hedth facilities and then he/she didributes them to each individud responsble person
(for Mother and Child Health and Expanded Program of Immunization).

Each member of the Nlcleo de Edatistica team prepares the report on a particular
program and then at the end of each month, they St together to produce a didtrict report,
which has to be checked by the district hedlth director before being sent to the province.
After checking the report the Didrict Directorate of Hedth Manager sends it back to the
person responsible for SIS who then sends the report to the province.

Braa et al. (2002) conclude that, the information handling a didtrict levd condgts
bascdly of aggregaing the forms from the hedth fadlities into ‘digtrict forms, which

are then submitted to the province.

In Gaza province, Manjacaze, Chibuto, Biline, Macia, Chokwé and Xa-Xa are Didrict
Directorates of Hedth that have computers. In these didricts the Nucleo de Estatigtica
personnd enter data in the computers. In Manjacaze and Chibuto, hedth workers
introduce data in the Didrict Hedth Information Sysem (DHIS). “DHIS is a computer
database that uses a combination of forms, procedures and analytical tools to corwvert
routine anonymous daa into ussful management information that can be used by locd
program and facility managers’ (Heywood and Rohde, 2002). In Mozambique, the
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Minigry of Hedth gstarted to use this tool in 1999 in Niassa province. With the Didtrict
Hedth Information System they only need to introduce data and the gpplication will
generate different types of reports.

The flows within the digtrict level can be presented as represented in Figure 4.5:

p{ Provincial Level

At the District

Didtrict Health Director

T

District Overal Report

A

Person responsible Person responsible Remain with data
for MCH preparing for EPI preparing a for SISto prepare a
adistrict report on district report on EPI district report
MCH

t 3 s

Person responsiblefor SIS |
at the district

A

Data from the hedlth facilitiesin
aparticular district

f

Figure4.5: Overview of the Sistema de | nfor mago de Salde at District Level.
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Fragmentation of information at digtrict level occurs because different reports are sent
separately to the province level. The main report does not integrate data from al aress or
sarvices, it is sent verticaly without integration of information.

Table 45 summarizes the information that flows from the didricts department of hedth
to the province level on amonthly, quarterly and annua basis.
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Table4.5: Detailed forms submitted by District Directorate of Health to the Provincial Director ate of Health in different period basis.

Period Activities

_ - Summaries of Sistema de Informag&o de Salde (SIS) with data of EPI (A05);
Annual besis - Sanitary network and beds (J01);
Primary and secondary level Human Resources (K01)

QL:;V;?V ly - Summary of cases of tuberculosis and leprosy.
s

Summaries of SIS aggregated from all health facilities:
- EPI isaggregated per district;
Monthly summary of Mother and Child Hedth (MCH) (B04) is divided in three forms: MCH and Nutritional
Vigilance (B06), Maternity (B07) and Antenatal visits, Postpartum visits and Family Planning (B08);

Medicines Kits A and B (C07);
Monthly basis

Separ ated flow of data (not SIS):

Finance;

Logidtics,
Adminigtration;
Management;
Pharmaceutics deposit.

Source: Ministry of Health/Directorate of Planning and Coopertion/2002.
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4.4.3 Province Leve

To better understand the province level, | conducted a study in Gaza province. The
province has 12 didricts Massangena, Chicudacuaa, Chigubo, Massingir, Mabaane,
Guija, Chokweé, Chibuto, Manjacaze, Bilene and Xa-Xa. Gaza has an area of 75,450

square kilometers.

The borders aree Manica to the north, Maputo to the south, South Africa to the west,
Inhambane to the east and the Indian Ocean to the southeast. The main products are
cashew, cotton, rice and maze. The population dendty is 16-inhabitantysquare
kilometer. The most represented ethnic group is Changana.

At province level, digrict reports are aggregated every three months whereby the three-
months report is cumulaive, i.e. three month, Sx months, nine months and annualy.

The person respongble for the Sistema de Informacdo de Salde (SIS) receives dl the
reports (for al the programs) from the didricts, enters the data into the SIS dectronic
database, and then distributes the reports to each responsible person (for Mother and
Child Hedth and Expanded Program of Immunization). Each health worker prepares the
report on the particular program, while the SIS person aso prepares an overdl report for
al programs (SIS, Expanded Program of Immunization and Mother and Child Hedlth)
and then they give the reports to the SIS person who then coordinates the reports by
making comparisons with what was produced usng computer tools. After coordination,
the overdl province report is sent to the nationd levd, the Ministry of Hedth. When the
provinces send the reports to the Ministry of Hedth they dso send a diskette with data
contained in the reports. The data in the diskette are captured to the SIS dectronic
database. Each quarter the province is to make a backup disk of its data and send this disk
to the nationd leve. In a recent study, Braa et a. (2000) show that this system of feeding
aggregated data to the nationd leve is functioning in dl eeven provinces  The flows of

information within the province are described in Figure 4.6.
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National L evel
A

At the Province

Thefina report is sent to
the Ministry of Health

T

SIS person coordinating
the reports
T
Person responsible Person responsible
for MCH preparing for EPI preparing a
a Province report Province report on
on MCH EPI

f f

All data entered into HIS
electronic database and overall
province report produced

I

Person responsible for SIS
at the Province

f

Data from the districtsin a
particular province

f

Figure4.6: Overview of the Sistema de | nformag&o de Salide at Province Level.
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Table 4.6 summarizes the information that flows from the Provincid Directorate of Hedth to the nationd leve, in a weekly, monthly,
quarterly, semester and annud basis.

Table4.6: Detailed forms submitted by Provincial Directorate of Health to the national level (the Ministry of Health) in different period basis.

Period Activities

Yearly basis - Twelve (12) summaries (quarterly/semester) + 3 summaries (EPI resources (A05), sanitary network and beds
(JO5) and primary (rural and urban) and secondary level Human Resources (K02).
Semester basis - Eleven (11) quarterly summaries + 1 summary of inpatients in health post and center (DO5).
Quart_er ly - Eleven (11) provincid summaries (five (5) summaries A06 to A10; four (4) summaries. B09, B10, B11 e
basis B12; one (1) summary: D04 and one (1) summary: G04).
Monthly basis - Compilation of archive forms coming from district monthly summaries. The compilations are kept at
provincid leve.
Weekly basis . Weekly compilation of Weekly Epidemiological Bulletin (BES). Aggregated from al districts.

Source: Ministry of Health/Directorate of Planning and Coopertion/2002
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Fragmentation of information at province level occurs because different reports are sent

in avertica way and are not shared in a horizontal communication.

4.4.4 National Level: the Ministry of Health

At the Minigry of Hedth, the Hedth Information Depatment (HID) coordinates the
whole process sarted at hedth facility levdl.

After recalving the reports and diskettes from different provinces, the Sistema de
Informacdo de Salde electronic database operator at the Ministry of Health, uploads the
data from the diskette to the Computerized Sistema de Informacdo de Salde database and
stores the reports.

All reports and summaries of information from every province will be collected a the
Hedth Information Department and other centrd hedth departments or programmes are
going to gather the information (before and after processing) from the Hedth Information
Depatment (Macome, 1992). The information will be processed for the purpose of
planning, monitoring and evauation of al hedth development projects and didributed to
concerned agencies, for example, United Nations Children’'s Fund (UNICEF), Save the
Children, and other agencies. The Hedth Information Department is dso responsible for
coordingting with other information generating inditutions, for example, the INE -
Ingtituto Naciona de Edatisticas (Nationd Inditute of Stetidtics) tha is responsble of dl
ddidicsin the country.

At nationd leve, fragmentation occurs in the data collection systems, too often verticdly

organized.

4.5 Brief Description of Existing Computer Systems

“Governments and private inditutions are dl interested in having data collection systems
that enable them to have rdiable data in a timely basis It is in the sense that computer
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asssted data collection systems are developed as ways to answer the problem of data
collection” (Macome, 1992).

Presently, the Minisry of Hedth has severd computerized sysems running. The
following systems are running in different departments.

Computerized Sistema de Informacao de Salde (CSIS)
Computerized Weekly Epidemiologica Bulletin (CBES)
Didrict Hedth Information System (DHIS)
Tuberculoss

Mdaria

Pharmacy

Human Resources

Investment (GACOPI)

Maintenance (Vehicles, Technology and Infrastructure)
Integrated Plan and Management (SIMP)

PESS (Strategic Plan for the Health Sector)

Finance (Adminigtration and Management)

Logigtics

In the following section | describe and andyze the following systems. Computerized
Sgema de Informagdo de Salde (CSIS), Computerized Weekly Epidemiologica Bulletin
(CBES) and DHIS (Didrict Hedth Information System). | sdected these systems because
| had the opportunity to see and receive an explanation of how they function.

4.5.1 Computerized Sistema de Informacéo de Sadde (CSIS)

The Computerized Sigema de Informacdo de Salde program was developed and
deployed in 1992 — 1994 in Mozambique by a British engineer. The program was made
with Clipper and data are stored in Dbase database version Ill. The program is a MS
DOS (Microsoft Disk Operating System) based gpplication and does not have support for
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mouse device. Even though the program is DOS-based it can run in a DOS windows in
Windows 95, but not Windows 98 or later.

The Computerized Sistema de Infomagcdo de Salide is an automated hedth information
sysem pat of Naiond Hedth Information System and is being used a province and
nationd levels. The purpose of the sysemis

Reporting and andyzing monthly hedth information;
Storing of infrastructure information (al the hedth units, districts, provinces);

Important parts of Computerized Sistema de Infomacdo de Salde are the paper-based
forms. The dructure of the database is build up around the paper forms. Furthermore, dl
the informetion in Computerized Sistema de Infomacdo de Salde comes from the paper
forms reported and aggregated in the lower levels. The reporting from hedth units to
didricts is done on specific forms; these forms are then collected and some of them are
entered into new forms a didrict levd to further be sent to the province leve each
month, where the values are entered into Computerized Sistema de Infomagéo de Salide.
The hospitals dso enter data on specific forms.

The communication between the Computerized Sistema de Infomacdo de Salde at the
province and naiond levels is on a quarterly bads with diskettes containing parts of the
province database. The Computerized Sistema de Infomacdo de Salde aso contans
informetion about the infrastructure that is data that are not being reported monthly, but
are updated as the hedth infrastructure changes. For each hedth unit the Computerized
Sistema de Infomacdo de Salide stores:

The unique identification code and name;
Parent digtrict;

Type of unit;

Urban or rura status,
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Type of data to be delivered (Expanded Program of Immunization, Mother and
Child Hedth, Maternity); and
Infrastructure (power, water, cars).

For each district Computerized Sistema de Infomagéo de Sallde stores:

The unique identification code and name for the digtrict;
Population and geographic ares;

The sysem adso dores severd columns that | have been unable to decode. The
Computerized Sistema de Infomagcdo de Salde comes in two versons nationd and
provincid versons.

45.1.1 Dataentry

In the Computerized Sistema de Infomacdo de Salde, hedth workers or users can enter
datain two ways.

Computerized Sistema de Infomacdo de Salde provincia data ae entered
manudly from paper Sitema de Infomac&o de Salide forms,

Computerized Sistema de Infomacdo de Salde nationa data are imported from a
diskette; in the nationd version the system has no support for manud data entry.

4.5.1.2 Data storage

The Computerized Sitema de Infomacd de Salde provincid verson only dores
information about the province for dl years. Daa are dored in the following format: a
folder for each year and a database for that year. The Computerized Sitema de
Infomacdo de Salde nationd verson gores the information for al provinces for dl years.
A folder for each province, a folder for each year and a database for that year for that

province are kept.
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The database for a province at nationd leve is a subset of the provincid verson of that
database, that is, the Gaza database at national level is a subset of the database of

province leve.

The Computerized Sistema de Infomacdo de Salde program condgts primarily of three
parts. data entry, anadlyss and control.

4.5.1.3 Data entry in the Computerized Sistema de | nfomacéo de Saude

The person responsible for the Computerized Sistema de Infomacéo de Salde a province
level carries out data entry a province level. The person enters data from paper Sistema
de Infomacdo de Salde forms received from the digtricts. The procedures are the
folowing: 1) sdection of the form, 2) sdection of the year, month and the hedth facility
or digrict and 3) choose which data to enter. The following section describes each of the
above procedures.

1 — Select which form to work on:

Figure 4.7 appears on the screen of the Computerized Sistema de Infomacéo de Salide
gpplication and users can make the desired sdlection.
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22/04/02 Ministério da Saude - Sistema de I nformacao GAZA 2002

I
| AO4 : PAV Resumo Mensal para Distritos :
I

I BO5 : Stocks/Métodos Anticonceptivos !
1 BO6 : SMI Cons 0-4 Anos/Vig.Nutric.
1 BO7 : SMI Maternidades e Parts. Trad
| BO8 : SMI Cons Pre Nat/Post Parto/PF !
I I
| CO4 : Consultas Externas e Stocks de kit A— CS;,
i CO4H : Consultas Externas dos Hospitais |
i CO5 : Consultas Externas e Stocks de kit B — PS|
I I
| |
1 JO1 : Recursos - Rede Sanitaria/Camas
1 KO1 : Recursos - Pessoal Niveis 1/2 (K02)
I

! Retorno ao Menu Principal ,

Figure4.7: “ Select form to enter” screen capture.

It is important to remember that the program is DOS-based and the support for graphics
is very low. It seems, tha this is a problem for the hedth workers because they are

accustomed to using Windows gpplications and gpplication with support to mouse device.

2 — Choose year, month and place (digtrict or hedlth unit);
3 — Choose which data to enter in the syslem, move around entry boxes (Smilar to the

paper form).

At naiond levd to enter data in the system users only need to sdect the disk that
contains data to import. The program recognizes which province and year the datais for.
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4.5.1.4 Analysis

The embedded graphicd andyzing utility is very poor compared to tools that the market
offers. The users of the Computerized Sistema de Infomacdo de Salide database prefer to
export data to other grgphicd tools such as Microsoft Exce or Lotus 123. The provincia
and nationd versgons differ in away that:

The provincid verdgon has the ability to make reports and andyze data per month;
The nationd verson has the ability to make reports and analyze per quarter.

45.1.5 Contral

To control the data entry, the Computerized Sistema de Infomacdo de Salide program is
able to automaticaly find missing reports and gives its usr a lig of missing reports. The
province can use this ligt to request the forms from the didricts that have not delivered
the forms. A tool cdled veri.exe creges text files containing information about duplicate

records.

The Computerized Sigema de Infomagdo de Salde nationd verson has the function of
checking the data that generates a report on empty databases and checks for faulty tables.
It ds0 checks for missng reports from didtricts, but this is not perfect due to the fact that
it only reports up to which month data is reported, it does not tell te user if it is one or
ten units that have reported.

According to Heywood and Rohde (2002, p.18), hedth information systems should
support the following processes:.

Collect information (Essentid data sets, tools, quality);

Process information (Computerize, collate, report, target population, ensure
vaidity, consstency and accuracy);

Anadyze (Compute indicators, targets, gods, coverage);
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Present (Tables, graphs, presenting the information, feedback);

Interpret (Comparison, trends, meetings, supervision, epidemiologica thinking);

Use (Planning, decison-making, action).

Figure 4.7 shows which processes of the Computerized Sistema de Informacdo de Salde

are supported, and which are not supported with eva uative comments.

Table4.7: Evaluation of Computerized Sisema de I nformaco de Salide supported and not-

supported processes.

Process

Explanation

Collect information

Partly supported by Computerized Sistema de Infomacéo de
Salde. Hedth workers are able to use the system to collect
some information, but they ae only dlowed to collect
informetion that the Minidry of Hedth wants they have no
ability to cugtomize the system for locd use and new data
eements, i.e. they canot add locd information they want to
track or add new vaccinations.

Process information

Not supported. Computerized Sistema de Infomacdo de Salde
is undble to assg the user with ensuring the vdidity and
quaity of data The system is dso making the data worse due
to its inability to search for missng reports, forces 0 (zero)
when avaue is unknown.

Analysis of information

Not supported. Computing coverage factors is difficult when
the infrastructure data is not updated. Low quadlity data leads
to low qudity andyss.

Not supported. | found that no one is using the Compuiterized

Tools SIS graphics tool; hedth workers told the research that this
occurs because of the bad functionality of the tool.
Information Not supported by the Computerized Sistema de Infomagéo de

interpretation

Salde. Didrricts are unable to compare their data with other
districts and facilities.

Use of information

Partly supported. At the nationd level some reports are
produced from the Computerized Sistema de Infomacdo de
Saude.

Source: Ministry of Health, Provincial Directorate of Hedlth, 2002.

Vdidity is very important, as everything is dependent upon the data quality.

-99-




Chapter 4: The Health Information System in Mozambique

4.5.2 Computerized Weekly Epidemiological Bulletin (CBES)

The Computerized Weekly Epidemiologica Bulletin (CBES) is a computerized hedth
information sysem pat of the Sistema de Infomagdo de Salde and is being used at
nationd and provincid levels while in the didricts and hedth units paper-based forms
are used. The purpose of the CBES isto:

Report and andyze epidemiologica information about critica diseases;
Report weekly to alow quick reactions from the Managers to changes occurred;

Usng the Computerized Weekly Epidemiologicd Bulletin, Managers can have control of
the different diseases once they receive information weekly.

4.5.2.1 Data reporting and infragtructure

Hedth units report on a weekly basis using Sisema de Informacdo de Salde form CO3
(Weekly Epidemiological Bulletin). Form CO03 contains data entry boxes for severd
diseases. Some are broken into age groups. This form is then sent al the way up to the
province, where they are furthermore analyzed and then sent to the nationd leve, the
Minigtry of Hedth.

The Computerized Weekly Epidemiologicd Bulletin (CBES) program is a MS-DOS
based gpplication and was built usng FoxPro. At the nationd leve the latest versgon is
quite new (snce 2000, verson 1.6A), indicaing that development of the gpplication is
dill taking place. Also a the naiond leve the program was configured to run on new
computers, even if the program is MS-DOS based. A shortcut was added and configured
to sat the software in DOS. At the Provincid Directorate of Hedth the program is
running on an old computer.

From the research a Provincid Directorate of Hedth, the researcher found that data in
Computerized Weekly Epidemiologica Bulletin has been dored in severa text files and
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in a large Microsoft Excel file. Data are aggregated to digtrict per week. The text files are
lad out as a spreadsheet (form CO03), the first column presents the name of the didtrict
that is reporting. The name of the file, according to hedth workers, determines the source
of the file. For example, BEM96_9, means, year is 1996 and week is 9. This way of data
gtorage is complicated and produces a lot of files. Taking into account the process of data

gathering during the data warehouse congtruction thiswill add more work.

4.5.3 Digrict Health Information System (DHIYS)

The Hedth Informatiion Sysem Program (HISP) in collaboratiion with the Minigtry of
Hedth in Mozambique is implemerting new computer database software at didrict level
to support collection, compilation and anadyss of hedth data The computer database
cdled Didrict Hedth Information Sysem (DHIS) is being used as a tool for hedth data
collection, process and analyss. Didrict Hedth Information System is closdly related to
Computerized Sistema de Informacdo de Salide.

The Didrict Hedth Informaion Sysem has two man data caegories. routine monthly
data and semi-permanent data that are subject to change annually or within severd
months such as population data, hedth facilities infrastructure and gaff lig. In order to
cdculate indicators, routine monthly data are used as numerators and the semi-

permanent data are the denominators.

The Didrict Hedth Information System uses Microsoft Excel spreadsheet pivot tables
that dlow users to generate reports and graphs. At the time of theds writing, Didrict
Hedth Information Sysem was being introduced and used in Gaza didricts with

computers.

4.6 Summary

Figure 4.8 presents an overview of the exiging hedth information sysem a the Ministry
of Hedth. Severd types of flows that occur among the systems are presented.
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Key for Figure 4.8:

Idedl flow ( ¢ 3.);

Flow with problems of indicators of coordination (  <-

Sporadic flows( ... i ...... > );

Sigema de Informacdo de Salide and its different components;
Different departments and sysemsingde Minigiry of Hedth;

L1
<> Governmentd or externd ingtitutions.
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GACOPI Community Health Hospitals
I nvestment (CO) (P)
(CO)
v <
_ \ X
Maintenance Ny
Vehicles, Technology, |y .
Infrastructure A gl<
(P) .
\\\ Maternal and Child Health,
A Expanded Program of
Phar macy y Immugizaﬁion,
< > uman Resources,
(D) Epidemiology
Infrastructure and
Medicines
Logistics
(D) .

I ntegrated Plan and
Management - SIMP

(P)

BES, BEM
(HP)

Tuberculosis

(D)

HIV/AIDS
(HF)

Training

(P)

Human Resour ces
(D) (SIP)
(D)

Finance

Figure4.8: Data flow diagram of existing infor mation systemsand flow types between them and the Sistema de I nfor macdo de Sadde.

Key: (CO) — Centra Offices, (P) — Provinces, (D) — Districts and (HF) — Health Facilities.
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Figure 4.8 present the different exiging systems in the Minidry of Hedth, as we can see
the flows between the main system, the Sistema de Informacéo de Salide (SIS), and other
systems do not follow a unique standard, some are ided flows others sporadic or have
problems, so the fragmentation of the systems will make decison-making process, which
should teke dl data into account, difficult. In summary, Figure 4.9 represents the Sitema
de Informacéo de Salide information flow.

Hedth |  y Agencies
/\‘ Information Donors

Central Department \
Processing Statistics

Provincial reports

<________ L

Ncleo de

Estatistica +—P Province

Directorate of
Hedlth

Province
Analysis

-
-

.-~ District data summaries

District |4
Directorate of /\
Health District
Health e \_/ Processine

Facilities
Calculations

e Dissemination, AR Hesdlth Fecilities summaries

s Feedback and N
Supervision N
4
Health
FHe?‘ll,th Facilities
acility Cdculations
Raw date T T
SIS Forms and SIS Forms and
registration book registration book

Figure4.9: Summary of the Sistema de I nformacao de Satde infor mation flow.
(Adapted from Macome, 1992).
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The Sistema de Informacéo de Salde, has not changed much since 1992. The big change
occurred in the number of Sistema de Informacdo de Salde forms that were collected
before. Flows continue the same. One problem since 1992 that the Ministry of Hedlth did
not solveis related to the dissemination and the feedback from the different levels.
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Chapter 5

Information Flow at District, Province and

National Levels

This chapter presents the main findings of the empiricad study. The study was conducted
in the Ministry of Hedth in Maputo, and Manjacaze and Chibuto, in Gaza Province. The
findings are based on the quditative methods and research techniques described in
chapter 2.

5.1 Introduction

In chapter 2, | described the field sites where my research was conducted, as well as the
quditative methods and research techniques. In the fidd dtes | was able to contact hedth
workers working in different areas. Access to al types of hedth workers, eg. managers
was difficult, due to the fact they had other tasks to perform. The research techniques and
quditative methods were gpplied in different circumstances being the man purpose the
collection data.

The empirica findings presented here follow the information cycle modd proposed by
Heywood and Rohde (2002) for the Hedth Information System Project (HISP). The
modd guided me during the field research and analysis.
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5.2 The Information Cycle

A hedth information sysem is a reporting sysem that has the hedth faality in the
community as the primary source of data A hedth facility uses its inputs for its own
locd management. About hedth information sysem information cycle, Heywood and
Rohde (2002), wrote:

“The information cyce is a diagrammatic way of looking a
information that enables us to see the links between the different
phases of collecting, processng, andyzing, interpreting and using
information. Each of these phases has a number of sub-phases that
give more practicd details of how to implement the cycle’.

(Heywood and Rohde, 2002, p.18)

All geps in the information cycle have the same importance, but it is important to notice
that the use dage gives meaning to the whole cycde. The information that flows in the
cycleisoriented towards action.

Figure 5.1 presents the information cycle, a generd model suggested by Heywood and
Rohde (2002, p.18).
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1. Datacollection
2. Essential data set
3. Data set definition

4. Tools used
5. Dataquality
A. Collect
1. Computerize data
2. Collate report
1. Planning F. Use B. Process 3 Target p_opulatlon
2. Decision-making 4. Datavalidity
A 5. Data accuracy
v 1. Indicators
1. Comparison E.Interpret C.Analyze 2 coverage
2. Supervision
3. Epidemiological thinking
D. Present
1. Tables
2. Graphs
3. Reports
4. Feedback

Figure5.1: Information Cycle Proposed by Heywood and Rohde.
Adapted from Heywood and Rohde (2002, p.18).
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5.3 Findings

Thefindings presented here are related to the following topics:

Data collection;

Daaand Information processing;
Information andyss,

Information presentation;
Information interpretation; and

Information use.

5.3.1 Data Collection Phase

Heywood and Rohde (2002) date that, al data collected must have a purpose and the
purpose of data a the facility level is to be used to caculate indicators that measure how

well the various programs are performing.

5.3.1.1 Data Collection: Sources of Data

The sources of information are the data regigered in a daily routine a the hedth facility.
All hedth fadilities in the digtricts collect data using the Sistema de Infomacdo de Salde
(58S forms for Expanded Program of Vaccination (EPI), Mother and Child Hedth
(MCH), Weekly Epidemiologicd Bullgin (BES), hospitds and ther infrastructure,
human resources and population data. The taly sheets and registers represent the largest
manua database of the Sigema de Informagdo de Salde in Mozambique. There is a lot of
registered data and not all of it can be processed. With data collection, the data are
selected and the Ministry of Health has to decide and select which data to process.

In a recent study, Braa et a. (2000) discovered that, data collection is based on the needs
of the hedth programmes and not on the needs of locd hedth facilities. One nurse a the
Manjacaze Rura Hospital, working at the NUcleo de Estatistica (NE) in Manjacaze said:
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“We have 17 health facilities. Until the first of each month we
should receive the following forms of Sstema de Informacéo de
Saude: BO3, B04, C04, C05, D03, process and then send them until
4™ of each month to the Provincial Health Directorate. Not all
data that comesin the forms are processed ... “.

(Nurse, NUcleo de Edtatigtica, Manjacaze Rural Hospital)

Errors

During the data collection process, different types of errors occur. Mot of these errors
occur a the hedth facility leve, but are detected only a didrict level. From the research,
| found tha the typicd and most important errors made by hedth workers in data

collection are:

1) Gap between the real and the reported data. Red data means the data that are in
the books and forms at hedth facility or the right data confirmed by supervisors.
Reported data are the data that appear in periodic reports produced by health
workers at different levels. — The data presented by hedth facilities in the reports
are not the red data. This problem arises when supervisors go to hedth facilities
and didricts to supervise tasks. The supervisors check dl Sisema de Informacdo
de Saide forms and then they compare the results with different reports submitted
by the hedlth facilities and didricts.

Tables 5.1, 5.2 and 5.3 present the problem. The tables presented here are from the report
of supervison conducted by the Provincid Directorate of Hedth in 1999. The first

example comes from Gaza province in the district of Mabaane:
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Table5.1: Gap between real and reported datain the district of Mabalane.

Data Element Real Reported
Outpatients 2.579 2.629
Totd admisson days 378 342

Source: Supervison Report /1999/Provincia Directorate of Hedlth.

The second case comes from the digtrict of Chicuaacuada.

Table5.2: Gap between real and reported datain thedistrict of Chicualacuala

Data Element Real | Reported
Outpatients 1.637 1.558
Discharges 79 74
Total admisson days 542 462

Source: Supervison Report /1999/ Provincid Directorate of Hedlth.

Table 5.3 shows an example from digtrict of Massagena.

Table 5.3: Gap between real and reported datain thedistrict of M assagena.

Data Element Real | Reported
Totd admisson days 180 175
Bacillus Calmette-Guerin vaccine (BCG) 37 76
Diphtheria, Tetanus and Pertussis vaccine (DPT1) 61 136
Diphtheria, Tetanus and Pertussis vaccine (DPT?2) 42 130
Anti-Tetanus Vaccine (VAT) 29 62

Source: Supervision Report /1999/ Provincid Directorate of Hedlth.

Anayzing the tables above, | can conclude that the didrict of Massagena is the one
presenting poor data. As we can see, the discrepancies for BCG, DPT1, DPT2 and VAT
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are big, for example, for DPT2, the didrict reported to the province 130 cases, but the
red vaue or the vaues that the supervisors found during the supervison was 42. Another
example, for DPT1 the digtrict reported to the province 136 cases, but the rea value or
the values that the supervisors found during the supervison was 61.

By undergtanding the words of one supervisor working a the Provincid Directorate
Hedlth, we can understand the results presented in above tables.

“l usually participate in the supervision here in Gaza province and
| think that people at health facilities sometimes give a likely
looking number in their reports to give us, at province level, the
image that they are working hard ... and the supervisions prove
the opposite’.

(Supervisor, Provincid Directorate of Hedth, Gaza)

Other stakeholders at Province and Nationa levels argue that this is an intentiond error
used by hedth workersto give the impression of huge workload.

2) Calculation errors. Cdculation erors usudly occur in hedth facility that does
lackse cdculators or other tools. This eror is common in Sistema de Informagéo
de Saiude forms that have cdculated fidlds. One example is the Sigema de
Informacdo de Salde form A04, which has gpproximately ten cadculated fidds In
this form, hedth workers are supposed to sum two fidds ‘0-11 months and ‘12
months or more’ in order to obtain the caculated fidd “total applied”. The
problem is that hedth workers cdculate the sum only one time. The fird fidd has
833 and the second 11; therefore the sum should be 844 and not 864 as presented

in the form.
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Figure5.2: Sistema de Informag&o de Saide A04 form with errorsin the calculated field.

In Chibuto, anurse and head of the NUcleo de Edtatisticas pointed out:

“... health workers always forget the Ministry of Health
instructions. In the meetings, our managers always ask us to sum
and check the values two or three times for every field or establish
a control using two colleagues from the Nucleus of Health
Information ... on the opposite side of some forms there are also
some explanations on how to use or fill the formcorrectly ..." .

(Nurse, Head of Nucleo de Egtatistica, Chibuto)
From an andysis of different forms of Sistema de Informag&o de Salde, | found that:

Forms that have cadculated fidds such as A04 (EPl Monthly summary for
digricts) or A05 (EPI Didrict resources annud summary) come with an
explanation overlesf (See Annex E). The explanations are only for
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3)

4)

indicators in the A04 form and Expanded Program of Vaccination annud

resources for the digrict in the A05 form;

It seems tha when hedth facilities receive the forms they aso receve
atached a text with explanaion on how to fill in the forms (See Annex F)
but hedth workers do not follow the ingtructionsin the text.

Duplicate data — One example of duplication comes from the digtrict of Chibuto,
March 2002. ‘Preventive consultations 04 years are collected in three different
fooms B02 (Daly record for ante-nata consultations/postpartum consultations
and family planning), BO3 (record of consultations with children 0-4
years/Nutritiond  vigilance 0-35 months) and B04 (Hedth faclities monthly
summay for Mother and Child Hedthnutritiond vigilance). There were different
vauesfor the same month on each form in Chibuto for March 2002.

Missing data — Severd hedth units did not report. | darted the andyss of
Computerized Hedth Information Sysem (CHIS) database, year 2000 and |
discovered that for Mother and Child Hedth (MCH) severd hedth facilities did
not report.

Number of Health Units Reporting in 2000 - Gaza.
£
s 40 —
o 35 —
% 30 —
<€ 25 —
>
«— 20 |
o —
5 15 —
-g 10 - —
S 5 —l —
Z 0 I_l T = T = T — T = T '_l T T T T
) 1 2 3 5 7 8 9 10 11 12
% Number of months reported

Figure5.3: Number of health facilitiesreporting in Gaza in 2000.
Source: Didrict Hedlth Information System/2002.
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The above graph shows that for BO6 form (Digtrict monthly summary — Mother and Child
Hedth (MCH), consultations with children 0-4 years/Nutritional Vigilance), 38 hedth
fadlities reported for dl 12 months, 11 hedth fadilities reported for 11 months. Some
hedth faclities were very bad at reporting. Three hedth fadlities only reported for one
month through the whole year 2000.

Andyzing the same daa, but this time checking the number of hedth facilities reporting
each month:

Number of units reporting grouped by month (B06 Gaza 2000)

RF L

Months

Number of units reporting
c5885883838

<
%
N

N=81

Figure5.4: Number of health facilitiesreporting grouped by month in 2000.

The above graph shows tha in February, March and April severd hedth facilities faled
to report, but we can dso see tha there is not a sngle month whereby dl hedth facilities
report (should be 81 for BO6 form for a complete month).

Computerized Sistema de Informacdo de Salde has a table caled ‘unids. Usng this table
that contains information of sarvices that the hedth facility should provide, | found that:
81 hedth facilities report for one or severd months in table BO6 (didrict monthly
summay — MCH, Conaultations 0-4 yearsVigilance nutritiond), 69 in table BO7 (didtrict
monthly summary for maternities and traditiond midwives), and 83 in table BO8 (digtrict
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monthly summary Maternd and Child Hedth, antenatd/postpartum consultations and
family planning).

If dl hedth facilities reporting on the tables had been reporting regularly we should have
for each table the following number of records Number of different health facilities
reporting * Reporting once a month = Calculated reports in the table below. Thistable
shows that hedlth facilities are not reporting every month.

Table5.4: Coverage of health facilitiesthat reported in 2000.

Table Number of reportsthat health

S Reported Coverage %
facilities should report & L=

BO6 81*12 =972 826 85 %
BO7 69*12 = 828 694 84 %
BO8 83*12 =144 819 82 %

Source: Minigtry of Hedth/Hedth Information Department.

The following table shows a poor example of missng data in the didrict of Chibuto,
where severd hedth facilities did not report for three months. Chaimite and Chipadja are
the hedth fadlities Chaimite and Chipadja are specid cases because these hedth
faclities were new in 2002, so the reporting process is new for them. Having hedth
facilities that are not reporting complicates management in different ways. Managers will

not have agloba view of al services provided in a certain period of time.

Table5.5: Missng BES data and reportsin Chibuto district.

Health Facility | BES | BES Received | BESMissing | Coverage
Chibuto-Sede 13 13 0 100 %
Maehice 13 11 2 85 %
Muxaxane 13 9 4 69 %
Maevene 13 13 0 100 %
Alto Changane 13 11 2 85 %
Chaimite 13 0 13 -
Chipadia 13 0 13 -

Source: Digtrict Directorate of Hedlth, March 2002, Chibuto.
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One problem of data collection task is that it consumes a lot of resources. Braa et al.
(2000) conclude that, hedth workers spend most of therr time collecting and reporting
data taking them away from their primary task of providing hedth care.

Lack of daff is one of the issues that adso influences data collection because one person
peforms many activities and it is important to have al these activities done rather than
filing endless forms. So, what is filled in the form is sometimes wha the worker thinks
was done during the day. This is ds0 influenced by the lack of information culture on
filling correct data and meking andysds of entered data Forms are filled mechanicdly,
without knowing the meaning of the data or at least what the end of it will be.

| think that once al data entered in the Sistema de Informacéo de Salide a nationd leve
ae generated a hedth facilities, didricts and province levels, the qudity of data a the
hedlth facilities, didricts and province entry points becomes crucid.

5.3.1.2 Essential data set

To ensure that the same basic informaion is avalable from dl fadilities, the Minisry of
Hedth has determined the essentid data st that should be collected by everyone
delivering primary hedth care sarvices. At hedth facility levd we can find the following
type of data collected routindly by hedth workers:

Monthly routine data:
0 Patients seen;
o Different programs (Expanded Program of Vaccinatiion, Mother and Child
Hedth, HIV/AIDS and Tuberculoss);
0 Routine services,
0 Epidemiologicd surveillance (Noatifiable diseases).
Semi- permanent data about:
0 Population (Census, Births and Death regigtration);
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0 Adminigrative sysems (Human resources, equipment, transport,
equipment, budgets).

Activity data comprises data that changes every day, while the semi-permanent data
changes annudly or within severd months. Examples of activity and semi-permanent
data extracted from the Didrict Hedth Information System are presented in Annex G.1
and Annex G.2.

5.3.1.3 Essential Data Set Definition

At the end of 2002, there were approximatey 271 data eements that Sistema de
Informacdo de Salide collected through the Sitema de Informacdo de Salide forms. The
data sets were not wel defined a that time because each hedth facility, district or
province collected what they thought was most important for them, so the Ministry of
Hedth initiated discussons about the correct data set with the provincid and didrict
directorates of hedth. These will hep the Minisry of Hedth in the definition of new data
st thet fitswdl in each hedth fadility.

The new <oftware Didrict Hedth Information System addresses this problem of the
common data set for dl hedth facilities, didricts and provinces. The desgners of the
software are congdering an integrated summary that includes the required and most
important data set for each hedth facility.

In Gaza, a team of Hedth Information System Project condtituted by a researcher of
Universty of Odo (Norway) and four informatics students (1 PhD and 3 Maders) a
Eduardo Mondlane Universty (Mozambique) and Univerdty of Odo had a meeting with
the Manager of the Provincid Directorate of Hedth, who said that his Directorate was in
the process of establishing teams to work on the definition of the new data set for Gaza.
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Figure5.5: Meeting with the Head Manager of the Provincial Directorate

of Health, discussing the definition of essential data set for Gaza.

5.3.1.4 Toolsused

All levds of Sisema de Informacdo de Salde are using forms (See Annex E and H) to
collect routine hedth data at the end of a certan period of time, but for daly data
collection they use patient records card, taly sheets and registers. Data collection tools
are normdly standardized for each province, didrict and hedth facility, according to an
essential data set.
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Figure5.6: Nurse assisting a patient in Manjacaze Rural Hospital.

At hedth fadlity levd, after sending the forms for the next leve, dl forms are dored in
achive folders. Didricts dso keep paper based archive folders, but in digricts like
Chibuto, Manjacaze or Chokwé, where computers are available, they enter data from te
forms into the Didrict Hedth Information System. At province levd data in forms are
entered into Didrict Hedth Information Sysem database and the forms are sored in
archivefolders.

At nationa leve, the Directorate of Planning and Cooperation stores the paper reports
from each province and the files in the diskeite, in the Computerized Sistema de
Informacdo de Salde database. The problem is that not al paper reports come with a
diskette and the Computerized Sistema de Informacdo de Salide does not dlow data
entry, but only the reading of data from the diskettes. In case the report comes without the
diskette, the person in charge for the Computerized Sistema de Informacéo de Salde
should enter the data in the system.
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From the research’ conducted in April and May in the Ministry of Hedth, | noticed that
the incompleteness of data is due to the fact that most provinces sent the paper report
without any diskette and the person in chage for the Computerized Sistema de
Informacdo de Salde in the Ministry of Hedlth does not enter the datain the system.

Figure5.7: Sistemade Informagéo de Sadde formsarchived at
Provincial Directorate of Health officein Gaza.

5.3.1.5 Quality

Heywood and Rohde (2002), referring to the problem of data quality, wrote:

“No data et is ever perfect and data need to be cleaned before it is
useful to loca managers. The god of cleaning data is to ensure that
data errors are smal enough so they do not bias decisionmeking”.

(Heywood and Rohde, 2002, p.45)

! Asmaster’s students we conducted aresearch called“ Analysis of health information flowsin the Ministry
of Health”.
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Quality control is an obligatory exercise to be carried out before data processing.
According to Heywood and Rohde (2002), good quality data should be:

Available on time and at all levels — All the forms have their own periodicity, eg.
Weekly Epidemiologica Bulletin has to arive within the following week a the
digtrict in order to be useful, otherwise it will not be monitoring the routine data.

Correct, complete and consistent — Checking the correctness of data is to check
and observe carefully the reports of al hedth facilities. Checking completeness is
to check if al hedth facilities are reporting what they are supposed to report.

Comprehensive and represent all data gatherers.

Comparable — Use data to compare data horizontaly, e.g. mompare data of hedth

facilitiesin the same didtrict.

From the research results presented in the above sections, | can conclude that collected
data have poor quality. Data are not correct (see tables 5.1, 5.2 and 5.3 and figure 5.2), or
not available, nor complete (see figure 5.3 and tables 5.4 and 5.5).

Various reasons contribute to this problem of data being collected without qudlity,
including lack of use and control a the point of data entry, aggregation of data having
erors and incompleteness, use of forms that are not well understood by hedth workers,
too many forms to fill, incongstency in the forms used, unavalability of data and the
same data collected multiple times. Nornruse of collected data to make decisons and poor
feedback are aso factors that influence hedth workers to not worry about the qudity of
data
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Figure5.8: Graphsat Provincial Directorate of Health in Gaza.

5.3.2 Process Phase

The Minigry of Hedth has a variety of uncoordinated information subsystems that result
in fragmented processng and partid anadyss of daa A certtain degree of inditutiond
cgpacity for collecting and andyzing information for management has dready been
established.

Having collected data, it is necessary to convert it into information. ‘Raw data needs to
be processed to ensure quality, consistency and accuracy” (Heywood and Rohde, 2002).
Data need to be aggregated and tabulated in a way that aids future anadlyss so that it can
be reported both verticdly (sent up to higher levels) and horizontadly (shared with al
daff, didricts or hedth faclities & the same levd) and fed into a computer to be

communicated.
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5.3.2.1 Computerize data

Data are sent by hedth facilities to the Didrict NUcleo de Edatigtica (NE) at the end of
every month.

The Didrict Nucleo de Edatistica processes data manudly or by usng computers.
Chibuto, Manjacaze, Chokwé, Bilene and Chicumbane didtricts have computers and have
Didrict Hedth Information System software inddled, so these didtricts can process data
using computers and then send the reports to the province.

Figure5.9: Membersof Nucleo de Estatistica (statisticsteam) in

Chicumbane working with District Health Information System.

The data computerization process darts when didricts enter the data that are in the
Sistema de Informagéo de Salde formsinto the Digtrict Hedlth Information System.
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Figure5.10: Graphson thewalls of the Provincial Directorate of Health in Gaza.

5.3.2.2 Collate Report

Collation (aso known as aggregetion) is the gahering together of data from various
sources. The objective is to put data into one comprehensive and representative report.
About collation, one heglth worker said:

“Aggregation is a statistic operation that allows health workers to
collate and summarize data from all health facilities from one
district in a summary form”.

(Nurse, Chibuto district)

Collation usudly means the gahering of reports from dl different hedth fadilities
Different reports need to be collated into one report for the didtrict. The same occurs at
province level. Reports from dl didricts are collated in one report that presents an
overview of the province. It represents a vauable summary of different activities. The
advantage of the aggregation is that it alows caculating the didrict indicators, providing
useful information for planning, and dso draws the epidemiologicad profile of the most
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common diseases in the digrict. The report forms are sandardized for each hedth facility
in the Province Directorate of Hedth according to the services provided. In terms of
disadvantages, data aggregation can turn aggregated data into non-useful data because it
hides important details.

For example, when at digrict leve, data from al hedth facilities are aggregated for dl
programmes except the Expanded Program of Vaccination, dl detailed information about
hedth facilities becomes los. The managers of Didrict and Province Directorates of
Hedth only redize this problem when the Minisry of Hedth sends, for example, a stock
of medicines. They have problems in ddivering the medicines to the didricts and hedth
facilities because the information is aggregated. If Chibuto needs 500 tablets of Aspirina
and Manjacaze needs 100 tablets, the Province Directorate of Hedth will aggregate the
information. The request to the Minisry of Hedth will be 600 tablets The Minigry of
Hedth will provide 600 tablets of Aspirind to the Province Directorate of Health without
knowing exactly which digtrict needs the tabl ets.

5.3.2.3 Target population

In order to caculate indicators, population data need to be processed in order to get
information about the population recelving these sarvices. The raw population data need
to be processed in a way tha hedth facility staff know the target population to be served
by each program. The target population refers to those sections of the total population
needing specific sarvices. Each priority hedth program has a different target group for
which it provides services. In order to quantify these groups, the population is divided in

to age, sex and certain risk factors.

The target populations for each hedth facility for antenatd, ddiveries and immunization
are cdculated a the provincid leve and sent down to the hedth facilities. For each target
population group, activities are planned and the number of expected interventions for the
hedth facility can be cdculaed for the year and for each month. The province dso
cdculates the operationd targets for each facility according to past performance but these
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operationa targets appear to be unredigic and are often different from dmilar target

populations. Table 5.6 presents the target populations suggested by the Minisry of
Hedth.

Tableb.6: Target population and per centage of population suggested by Ministry of Health.

: Per centage of
UG I e total population

Children 0-11 months (Hepatitis B, Anti-Meades vaccines) 3.9%
Children 0-11 months (BCG and Preventive consultations) 4%

Children 0-4 years 17.1%
Foreseen pregnant women 5%

Foreseen delivers 45%
\Women between 15 and 45 who are fertile 24.9%

Source: Hedlth Information Department, Ministry of Hedlth/January 2001.

The percentage presented in the table above is pat of the whole population that
represents a specific population. These percentages are uniform across the country. In this
research | found that in Chibuto and Manjacaze didricts they have problems calculating
the target populations. Table 5.7 presents the case of Chibuto district:

Table5.7: Target population problemsin Chibuto.

Vaccine | Target population | Carried through | Coverage

BCG 1.424 4.805 337 %
DPT 1 1.388 4.835 348 %

Source: EPI — Chibuto / 2001.

Usng table 5.6, hedth workers complete the second column. In this case the vaues

should be the same, because for BCG and DPT 1 the percentage is 3.9 % of the
population.

Table 5.7 presents the following problems:
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The target population for BCG and DTP 1 is different, whereas it should be the
same, 3.9 per cent of total population;
The coverage of more than 300 per cent is presented at data anadyss workshops

asif itisagood achievement, instead of being presented as a problem.

The problems of cdculating populations for different programs and the over coverage are
found in different didricts of Gaza Using different percentages hedth workers waste
time producing their reports, because the reports do not correspond to the norms
established by the Ministry of Hedth. For percentages, the data presented should be for
100 % and not for more than that, but hedth workers think that if they present vaues
above 100 % the Minigry will think that they are doing well.

Related to these problems, it is important to notice that in a data andyss mesdting in
Chibuto, a nurse presented amilar vaues and the managers and other hedth personnd
did nothing. Continuing the research about target populations, | found that in Manjacaze
digrict, three hedth facilities have the same totd population of 5.335 habitants to serve.

This induces managers to work with incorrect data

5.3.2.4 Data Validity

At hedth facility and didtrict levels there is no evidence of use of vdidation rules. In the
vadidations rules, hedth workers would include for example, in the maternity, the
checking of number of the discharges minus or equa to the number of births, number of
following conaultations minus the number of firsd consultations 0-4 years. Didricts with
computers and a province level are now making use of vdidation rules automaticaly
because the Didrict Hedth Information System has a function to control the vaidation

rules.

In digtricts without computers, when they produce reports the only control that they make
is to check that the vaues they enter in the summary are the same as the vaues on the
forms recaived from hedth facilities. They do not check the vdidity of the data contained
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in the forms in terms of consgtency, eg. number of discharges greater than number of
births in the maternity.

The Didrict Hedth Information System software dlows didrict hedth workers to
formulate some vdidation rules, for example, the Computerized SIS a province leve
contains few vadidaion rules that dlow the Provincid Directorate of Hedth to define
some vdidation rules. | found in the Computerized SIS a vdidation rule that checks
whether the hedth facility that is currently reporting, has the ability to report the kind of
data that it is reporting. In contrast, Didrict Hedth Information Syslem provides full
information about the reporting process, who should report and what type of report
should be provided.

From the research, | found that some hedth facilities report data that are not vaid. On the
form BO7 (digrict monthly summary for maternities and traditiond midwives), we have
“deliveries’ (“Partos na Maternidade” in the form) and ‘discharged children” (“Partos
na Maternidade’ in the form) fiedds. One vdidity rule would be signed out children less
or equa to deliveries, that is, a hedth faclity cannot 9gn out more children than they
have delivered. When checking the data for 2000, we can see that Gaza has 145 reports
(BO7) of a tota of 694 where the number of “discharged children” is greater than the
number of “deliveries’, 21 per cent of hedth facilities report impossble vaues. Figure
5.11 shows that there are few hedth facilities that systematically report poor data (report
invaid datafor 12 months):
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Figure5.11: Number of health facilitiesreporting invalid data for Mater nity
grouped by the number of monthsthey havereported bad data.
Source: Digtrict Hedlth Information Systenv2002.

5.3.2.5 Data Accuracy

The god of cleaning data is to ensure tha errors are smal enough so they do not disturb
the decison-making in order to ensure data qudity. “The worldwide experience is that
the more that information is used by people who collect it, the more accurae it will
became’” (Heywood and Rohde, 2002). In various digtricts of Gaza province, data has no
qudity control. Hedth workers in Manjacaze and Chibuto agreed that, with the
introduction of new software, the Didrict Hedth Information System, the qudity of data
has improved since 2002. They argue that because the system controls the data entry,
poor data are not entered in the system.

5.3.3 Analysis Phase

A large number of hedth facilities do not andyze the data and information produced,
they only send the reports to the didrict without any andyss. The mgority of the
andyses ae based on the cdculation of mathematica operations that measure the
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frequency of quditative data. Simple divisons between data in the numerator and deta in

the denominator result in rates, proportions and ratios.

5.3.3.1Indicators

Indicators are tools that health workers use to convert raw data into useful information
and enable comparison between different hedth facilities “While the information system
collects data, these data have to be made into information in the form of indicators, which
relate the data to standardized populations or sub-groups or tems’ (Heywood and Rohde,
2002, p.56).

In Gaza province, the Provincid Directorate of Hedth has sent out a table with 15
indicators of various types (activities, epidemiological, resources, impact, efficiency,
utilization, etc.) and norms for each of them at didrict leve. At didrict leve, there is a
minima anadyds of indicators and a other levds where they are andyzed, they ae
generdly not interpreted and used for loca sdif-assessment.

| was adle to attend two different meetings in Chibuto and Manjacaze conducted by each
digtrict headth manager:

In Chibuto, it was a quately meeting of dl hedth facility heed, didrict
programme managers and some provincid officers. In this meeting hedth
workers made only a formal presentation of data and information to a group of
about 50 people, with minimd interaction. The presenters only read the vaues in
the tables or in some cases they read sentences about data, instead of presenting
summarized tables or graphs.

In Manjacaze, | had the opportunity of paticipating in a monthly meeting of
digrict progran heads congsing of five locd managers. There was more
interaction, but the heath workers did not present any graphs or tables. Also here,
hedlth workers only read the aggregated forms.
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| noticed that in both meetings, there was a great ded of daff effort put into preparing
comparison of raw data from 2002 and 2001. Another perception is that not al hedth
workers are able to cdculate routine indicators, in Chibuto and Manjacaze just the

managers and program managers were able to calculate or work with indicators.

“ ... managers are responsibles for producing indicators, due to the
fact that most health workers do know not how to calculate it. A
manager receives the reports and produces the necessary
indicators. Maybe now with new software that allows automatic
calculations of indicators we will receive reports with calculated
indicators’ .

(Program Manager, Gaza Province, 2002)

It seems that this happens because this essentid activity concentrates only in a few hands
and ordinary health workers do not have the opportunity to produce reports or show their
ills in this activity. However, in the group of ordinary hedth workers we can find
skilled workers to work with heglth data

5.3.3.2 Coverage

Anayss of coverage means looking a who actudly received services and comparing that
to the population that should have benefited from services. From the research, | found
that hedth facilities have been over-reporting. This means that the vaues that they have
been presenting in the reports are not accurate vaues. The fird example comes from
Chibuto where hedth facilities report more than 100 per cent of coverage for
immunization. In this case they reported about more than 300 per cent of coverage for
two vaccines. BCG and DPT 1.

5.3.4 Presentation Phase

Data need to be andyzed and displayed to be functiond for managers. The main
insruments that hedth workers use to present hedth information are the tables, graphs
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and reports In an ided dgtuation dl hedth faciliies should use these ingruments to
present their summarized deta to the next level of management.

5.34.1 Tables

According to Heywood and Rohde (2002), tables show figures as cdlls in spreadsheets
format and enadble us to compare the facility over time or againg other hedth facilities. A
table is one basc indrument to preset information and to organize data to facilitate the
cdculations and andyds. Didrict summaries are table paticular form that serves to
compile data from different hedth faciliies Every month when hedth fadilities or
digtricts send the reports, mgor part of it is composed of tables. The tables dign the data
in away that hedth workers can easily caculate and make andyss.

5.3.4.2 Graphs
Graphs are the pictorid representation of the information. Linear and histogram are the

most common graphs that | found in different hedth offices. Bar and pie graphs are dso
inthelist of graphs typesthat health workers use to present the information.

Table5.8: Typesof Graphsused in Manjacaze Nlcleo de Estatistica Office.

Graph type Content
Activitiesgrowth Antenata conaultations, Family Plan, Activities,
Consultation 0-4 years, consultation 0-11 months
Indicators comparison Mother and Child Hedlth
Desths Medicine, pediatrics, maternd
Expanded Program of Accomplishments 2000-2001, coverage bresks, tax of
Vaccination use
Weekly Epidemiologica Weekly Epidemiologicad Bulletin sent
Bulletin

Both didricts in Gaza have large numbers of graphs on the wadls of didrict hedth
directorate. Most of these graphs only compared two years, with detailed caculation of

- 133-



Chapter 5: Information Flow

increases or decreases over the period without comparing to the norms. Even the few that
made graphs of indicators did not compare them with provincid guiddines. Graph desgn
involves considerable graph-making skills when hedth workers work without computers.

Few hedth workers are able to interpret graphs and explain their meaning.

5.3.4.3 Reports

Reports are documents that contain andyzed data, comments, observations and indicators
to communicate and disseminate information to managers of Nationd Hedth Service and
other users. Some reports are predefined and uniform and some are ad hoc depending on
the crcumstances, type of information that they are reporting and conditions at district or

province levels.

In digtricts where the information is manuad the tendency is to use standard reports. The
introduction of computers in some didricts and converson of manua database to
automated database, adlow the eaboration of standard and periodic reports. An essentia
characterigtic of the reports is to cross information and indicators about events, diseases,
and sarvices provided with the information about resources used.

The dructure of the reports proposed by the Ministry of Hedth is composed by the
following topics Recitd, objectives, description, facts, interpretation and conclusions

and recommendations.

From the research | found that not dl hedth facilities report in the same way. Different
hedth facilities present different modds of the same report. This way of work causes
severd problems for the supervisors working at province level. The qudity of the reports
presented is reasonable and acceptable, taking into account the working conditions of the
hedlth workers.

For digricts with computers, the process is easy, but for digricts without computers
sometimes they present hand-written reports. Another problem in the reporting process is
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time isue. Some hedth fadlities took long time to deiver ther reports for the

appropriate level. One problem is transport because the roads are in bad conditions.

5.3.4.4 Feedback

Data are collected daly, weekly and monthly and sent to upper levels of management,
but the reverse way is too scarce. No one sends any answer about a well-done job; they
just complain about what was done wrong or what went missing. This does not encourage
hedlth workers to collect data. There are mistakes in the collected data that nobody cares
about. For example, in the issue of immunizations, why is it tha in a cetan month the
coverage rates are higher than the target population? Why are they more than 100 per

cent?

Feedback is virtudly non-exigent, unless there are glaring gaps or big mistekes in daa
sent to higher levels. “The feedback routines from province to digtrict and from digtrict to
hedth facility are poor” (Braa et d., 2000). There is no evidence of written feedback
from ether province or didrict levels, but T the feedback works, comments on reports are
sent back to digtrict or hedlth facilities.

5.3.5 Interpretation Phase

Interpretation of the information is one of the mogt important and difficult phases of the
entire cyde of information. This phase is important for the whole process of the
information cycle. In this phase based on the presented information, managers together
with workers gart to give some meaning to the results presented.

5.3.5.1 Comparison

Hedth workers a Provincia Directorate of Hedth in Gaza interpret by doing
comparisons and they use two types of comparisons:
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Daa of one hedth fadlity or service with ancther to detect Imilarities and
differences,
Daa of the same area or sarvice anadlyzed through time to detect oscillations and

tendencies;

Hedth workers interpret to establish a priority scae between disease cases, programs and
sarvice results or personnel performance. Calculated indicators are aso used to compare
the objectives established at the beginning of each year. Hedth workers use comparison
to determine the best performing hedth facility, digtrict or province in a specific program

or service, a the end of the year.

One problem found during the research is that hedth workers do not follow the nationd
norms or guiddines when comparing the peformance of the hedth facility with the
nationd performance.

5.3.5.2 Supervision

Supervison is the mogt important form of feedback on information and hedth personnd
working a provincid and nationd levels makes it. The man focus of the supervison
vigts is on information andyss, interpretation and use. While condderable data is
collected and sent upwards, very little data comes back after andyss to support loca
action.

In some cases, data are primarily used to criticize or to reprimand locd dtaff for not
achieving targets, and not motivate and support their actions.
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Table5.9: Resultsof 1999 supervision in different areasin Gaza districts.

District Finance | Pharmacy | Provision Infirmary EPI | MCH Laboratory | Total
Chibuto 1 1 2 2 2 2 2 12
Mangueze 4 4 2 3 2 2 1 18
Bilene 3 1 2 2 1 1 1 11
Guija 3 3 2 3 2 1 2 16
Chokweé 3 3 2 1 1 1 1 12
Total 14 12 10 11 8 7 7

Key: scae 0-5 (no problem — very problematic).

Source: provincid directorate of hedlth, 1999 supervision report, Gaza.

Table 5.9 shows that the supervison found that Mangueze and Guija are the didtricts that

in generd have more problems, and Finance and Pharmacy are problematic aress.

One important concluson of the draegic plan for the hedth sector is tha, “from a

technicd point of view, supervison has been implemented inefficiently. Monitoring,

retro-information and incorporating supervison into management sysems as a way of

resolving problems have al been poor” (MoH, 2001, p. 27).

5.3.5.3 Epidemiological thinking

Epidemiologicd thinking is the process of answering questions about the population

covered by hedth facilities “The key issue of epidemiologica thinking is that it dways

relate data to known population” (Heywood and Rohde, 2002). From the research | can

conclude that epidemiologica thinking only occurs at province and nationd levels.

5.3.6 Use Phase

This is the last phase of the information cycle proposed by Heywood and Rohde (2002).

All informaion generated in the previous phases is presented here and managers should

use theinformation for planning, decison-making and to take actions.
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5.3.6.1 Planning

The planning process darts a the nationd levd a the Ministry of Hedth. The Minigtry
has a plan for different aess of services such as human resources, finance,
adminigration, pharmacy, or laboratory. The plan is usudly from three to five years and
itiscdled “Plano Director” (i.e., Master Plan).

Panning is 4ill inadequate due to the lack of integrated information for managers a the
different levels of the Nationd Hedth Informaion Sysem (NHIS). Exising sysems,
such as Sisema de Informacdo de Salide, lack an integrated vison (MoH, 2001), so the
planning process is affected and managers cannot plan based only on the data contained
in the Sistema de Informacdo de Salide.

5.3.6.2 Decision-making

During the research, different Managers recognized that relevant decisons could only be
taken based on daa coming from different exising sysems. Managers interviewed
during the research argued that decison makers need to integrate different information

sources in order to make correct decision.

Sarvice managers a dl levels should use the information collected at different levels for
decisonrmaking process. The problem is that, for each levd of the Nationd Hedth
Savice (hedth fadlity, didrict, province and nationd) there is a deadline for sending
reports to the upper levels, according to managers a the Provincid Directorate of Hedth
in Gaza and at the Didtrict Directorates of Health in Manjacaze and Chibuto.

What happens is that sometimes these deadlines are not followed, according to the
interviewees. They argue that, if someone wants to take a decison, he/she will take it
without any information coming from that leve. It leads me to conclude tha the daa

collected are severa times not used for decision-making process.
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5.4 Summary

The information cycle suggested by Heywood and Rohde (2002, p.18) proved to be a
good tool during the fidd research. By using this tool it was possible to discover the main
problems of the Nationd Hedth Information System. Related to the data warehouse in
the Minigry of Hedth, the definition and introduction of the essentid data set will ease
the task of data integration and poor data qudity will make the integration and cleaning

of data processesinto a difficult and laborious task.

The main findings of my empirica research can be summarized asfollows

Daa are collected methodicdly by hedth facdlity levd and systematicdly sent up
to digtrict and province levels.

There is an effort by the province to introduce the use of indicators, but indicators
are not effectively used in the anadyss of data a any levd;

Data qudity is poor due to:

Excessve amounts of data being collected;

Lack of clear definition of data dements;

Aggregation a didrict level in such way that hedth facility detall islog;
Lack of feedback from higher levels.

o O O O

Daaandysis meetings do not carry out useful andyss,

Graphs are widdly used and displayed but most of them are meaningless;

Feedback is non-exident a any leve;

Didrict Hedth Information Software is not used a didrict leved by hedth
workers,

There is evidence tha information is not used for planing, supervison,
monitoring or evaluation of services and,

Work conditions aspects affect the performance of health workers.
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Chapter 6

The Data W ar ehouse Ar chitecture Model

This chepter garts with a summary of the exiging problems in the Ministry of Hedth and
then presents the data warehouse architecture modd and a description of its different

components.

In generd, we can summarize the problems of exiding sysems in the Minisry of Hedth
asfollow (Ministério da Saide, 2003):

All sysgems lack integration within the Minisry of Hedth. The same happens
with the externa systems, donors, and other indtitutions;

Lack of human resources to support the systems,

Poor data quaity and poor information produced by the different systems;

Data qudity is related to problems rdaed to inefficency of means of
communications,

Insufficiency of equipment to support the use of the systems;

Lack of equipment maintenance and userstraining; and

Lack of procedures and information management process.

Data warehouse for the hedthcare area is not a recent topic. The revolutions that
information and communication technologies had originated provide new perspectives to
the management in the hedthcare sector. As seen in chapter 3, data warehouse is a
technology in which data are next to the users. The objective of this chapter is to present
the proposed data warehouse architecture model to the Minigtry of Hedth. | hope that this
mode will help the Minidry in the definition of the right platform to the data integration
of different legacy systems. The focusis on the different components of the modd!.
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During the development of a data warehouse modd to the Minisry of Hedth the
congruction of a decison support system in the hedthcare sector was tested. The
proposed model was devel oped through the following stages:

1) Documentation of exiding legacy sysems;
2) Follow thelife cycle and steps for building data warehouse; and,
3) Proposal of data warehouse architecture moddl.

6.1 Initial Developments of the M odel

Based on the theory presented in chapter 3, section 3.5, theory related to the data
warehouse life cycle in data warehouse development, this section presents the points of
data warehouse life cycle that had been covered during the study.

The phases of data warehouse life cycle presented by FHanagan and Sadie (1998) that |
covered in the present study are the following:

1) Document the organization legecy systems,
2) Datawarehouse moddl; and,
3) Clean data.

The following steps were covered:

1) Define data sources,

2) Extract, transform and clean data;

3) Create the data warehouse mode and design the data warehouse architecture
mode; and

4) Choose the database technology or the platform for the data warehouse.

The following section presents the four steps of data warehouse life cycle that | covered.
The section is a combination of al theories related to data warehouse presented in chapter
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3. Theory presented in chepter 4, the Hedth Information System in Mozambique dso
supports the following section.

6.1.1 Define Data Sour ces

The definition of data sources for the proposed data warehouse architecture modd was
based on figure 4.2, section 4.2.1 and figure 4.3, section 4.3.1 (see chapter 4). These
figures presents the hedth dructures within the Ministry of Hedth in Mozambique and
the man flow of informaion within didrict, province and nationd leves of Hedth

Information System in Mozambique.

The sdected data sources for the study are the following: GACOPI-Investment,
Maintenance, Logisics and Fnance from Directorate of Adminigration and
Management, Hedth Information Sysem and Sistema Integrado de Planificacdo (SIMP)
sysdems from Directorate of Planning and Cooperation, Human Resources System from
Directorate of Human Resources, Pharmacy system from Nationd Hedth Directorate and
Externa Sources.

The following section presents a description of the systems.

6.1.2 Document the Existing L egacy Systems

Table 6.1 presents the main legacy sysems available in the Minisry of Hedth. The table
presents a brief description in terms of platform used, type of database implemented, type
of language used to build the application, description of the system, the main outputs of
the sysem and the locaion indde the Minisry of Hedth. Regigering the information
flow among different sysems was difficult. It is important to notice that | was not able to
collect datafor al systems.

The process was based on the document revison and interviews. The process identified
the main and rlevant sysems in use in different departments of the Ministry of Hedth.
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Table 6.1: Existing legacy systemsin the Ministry of Health.

System Platform | Database | Language Description Outputs L ocation

GACORP - Investment N.A. N.A. N.A. N.A. N.A. N.A.

Maintenance N.A. N.A. N.A. N.A. N.A. Dept. of Maintenance

Pharmacy N.A. N.A. N.A. N.A. N.A. Pharmacy Dept.

Logistics N.A. N.A. N.A. N.A. N.A. Logistics Dept.

SIMP N.A. N.A. N.A. N.A. N.A. N.A.

Finance N.A. N.A. N.A. N.A. N.A. Dept. Administration and Management

Human Resources N.A. N.A. N.A. Details of human resources distributions N.A. Plan and Management Dept.

Health Information MS-DOS DBase DBase Detail of health datafrom different levels N.A. Plan and Cooperation Dept.

System

External Sources N.A. N.A. N.A. N.A. N.A. N.A.

Key: N.A —Not Available.

Source: Ministry of Hedlth/ Directorate of Planning and Cooperation/March 2003.
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6.1.2.1 Analysis of Existing Systems

An important analys's reated to use of the system should be made a this stage. From the
research it was very difficult to prove if the managers are using the system for decisor+
making process. One example comes from the Computerized Sitema de Informacdo de
Salde (CSS). This system contains incomplete data for severd years. In this Stuation it
isdifficult to conclude that the system is not used.

6.1.3 Extract, Transform and Clean Data

The extraction, transformation and cleansing process was done by a group of Hedth
Information System Program members and by a Norwegian student. We collected data
from the Computerized Sistema de Informagdo de Salde (CSIS) in the Minitry of Hedth

and we started the process.

6.1.3.1 Extraction Process

For the extraction process we developed our own data extraction software, the software is
a Microsoft Access database. For us it was easy to develop the software, instead of
purchasng a commercial program. The software developed is easy to use, from the point
of view of the developers of the software. Annex I, presents a description of Database
Filer 1.0 software. This software is able to read data directly from the data sources and
dore data extracted in the software reational database management system. In this

staging areawe started the transformation and cleansing process.

During the extraction process we faced different problems. The problems were related to
data in the Computerized Sistema de Informacdo de Salde (CSIS). Data fidds with
drange names, tables with no primary keys, drange data in the fidds, were the main
problems encountered.
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6.1.3.2 Cleansing and Data Transfor mation Processes

This stage condsted basicdly in data cleansng and transformation. We had to go through
different records in the extracted database to search for errors in data The process was
conducted using correct data provided by the Ministry of Hedlth.

It is important to notice that, only four tables (forms) were sdected from the
Computerized Sistema de Informagdo de Salde (CSIS), these being: EPI data per didtrict,
per month (A04), Mother and Child Hedth data, children consultations per hedth unit,
per month (B06), Mother and Child Hedth data, ddiveries (Maternity) per hedth unit,
per month (BO7) and Mother and Child Hedth data, pregnant consultancies per hedth
unit, per month (B08). These forms were in a DBase format. We exported dl forms to
Microsoft Excdl and then imported from the Database Filer 1.0 software.

The main focus of te cleanang process was in the number, location and names of hedth
facilities, the hedth infrastructure. What we did in the cleansing process was to correct
erors and correct inconsstencies. We aso dedt with existing duplicated data in the
sysem. Finaly, we put data in the correct sandard format. In the transformation process
we diminated selected usdless fidlds and we created primary keys.

Watson (2001) argues that poor data in the data sources systems is the result of poor data
quality practices. From the cleansng process we found different reasons for dirty data in
the Computerized Sistema de Informacdo de Salde (CSIS). The man findings are the
following:

Absence of data or missing data Where data are expected but lacking. In this
case, we found that certain fidlds do not benefit from data
Dummy values. Ingppropriate vaues in the fidlds

Violation of business rules. Some basc rules are violated, eg. number of
discharged children greater than ddliveries.
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Calculation errors. In fidds that support sums, the values presented are not

correct.

Data analysis meetings do not perform useful analysis Hedth workers do not

use mestings to perform better analysis and check for errors on the data.

Feedback is non-existent at any level. National, povince and digtrict levd are
not using the feedback as a mechanism to correct the errorsin the reports.

District Health I nformation Software (DHIS) isnot used at district level . Hedth
workers a digtricts that have computers and the DHIS are not using this powerful
tool to hep them in the control of the qudity of the data.

6.1.4 Data Warehouse Modedl and Data War ehouse Ar chitecture

6.1.4.1 The Data War ehouse M ode

The data warehouse data mode is built from the Ministry of Hedth data mode!.

“A data modd is a graphica representation of the data for a
specific area of interest. That area of interest may be as broad as dl
the integrated data requirements of an entire busness organization,
such as an ‘Enterprise Data Modd’, or as focused as a dngle
business area or application”.

(Sanchez, 1998)

The data warehouse data model condsts of at least two mgor components — a high leve
modd and a mid levd modd. The high-level data modd consists of the mgor subject
aeas of the organization. The mid levd data mode data mode conssts of keys and
attributes (Inmon, 2000).

In this study, | was adle to built only the high level component because | did not have
access to dl the different systems in the Ministry of Hedth. The diagram presented in

Figure 6.1 conssts of amodd with the main subject aress.
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Health
Community

Maintenance

Health
Information
System Human

Resources

Figure6.1: Ministry of Health data model showing different subject areas.

The arows in the figure represent the data flow between sysems and the dlipses
represent the functional business areas. The modd provides a viewpoint of integration for
the Ministry of Hedlth.

After sdecting the entities for each subject area we need to design the dimensonad mode
cadled star model (see chapter 3, section 3.7.1). In the $ar modd we have the dominant,
or fact table, and the dimensions that are secondary tables. | suggest the star model due to
the fact that different authors have tested successfully the star modd.

Domenico (2001) presents an example of the use of the gar mode. In the example, he

tested the modd in a case sudy conducted in different Brazilians Universities.
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6.1.4.2 The Data War ehouse Ar chitecture M odel

Based on the theory presented in chapter 3, | propose the consruction of a data
warehouse architecture modd using the bottomrup architecture. In the proposed modd,
fird we condruct the data marts from the legacy systems and then the data warehouse
from the data marts. Figure 6.2 presents the proposed data warehouse architecture model.
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Figure 6.2 - The Proposed Data Warehouse Architecture
Model for the Ministry of Health
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6.2 Description of the Proposed Data War ehouse M odel

This section describes the different stages and components of the proposed data
warehouse architecture modd for the Ministry of Hedth. The modd presents different
dtages of the implementation.

6.2.1 Thedifferent stages of the data war ehouse model

a) Data Sources

Much of daa comes from operational sysems ingde the Minisry of Hedth such as
Human Resources, Logisticss GACOPI-Invesment, Maintenance, Pharmacy, Hedth
Information System and Finance. Externad data such as Mozambique census, data
provided by INE!, Ministry of Hedth patners government organizations may be
included.

All sysems are in different formats, plaforms, and are written in different languages and
produce different outputs (See Table 6.1, Section 6.1.2). The most important at this stage
is the definition of the data sources for the data warehouse project. The Minigtry of
Hedth should sdect the data sources that are important for the decison-making process.
After the extraction process usng software for extraction data are stored in the staging

area.

b) Staging Area

The second stage of the modd is the staging area (which can be held in memory, on disk,
or even on a segparate machine). It is used for consolidating data as it arrives — the saging
area should be used as an area to perform al d the data transformations. The staging area

is a dorage area and a st of processes that clean, transform, combine, archive, and

! statistics National Institute provides different types of datain different areas of development.

- 150 -



Chapter 6: The Data Warehouse Architecture Model

prepare source data for use in the data marts. It is the interface between the source system
and the data marts.

At data staging the Ministry of Hedlth should design the Wrappers. Wrappers are smdl
programs written in a specific language for each type of data source and it converts data
from one data modd to another. Wrappers can be written for many data sources types
(eg. Common Business Oriented Language (COBOL), Microsoft Access, DBase, flat
files, etc.). Daa daging is dso cdled copy management or replication management, but
in fact, it includes dl of the processes necessary to sdlect, edit, summarize, combine and
load data marts and information access data from operationd and/or externa databases.
Data saging often involves complex programming, but data mart tools are increasngly
being crested, and thus help in this process. Data staging may adso involve data qudity
andyds programs and filters that identify patterns and data Sructures within existing
operational data.

The main tasks in this gage will be Find and remove duplicate tuples, detect inconsstent
and wrong data, attribute vaues that do not match, patch missng and unreadable data,
insert default vaues and notify sources of errors found.

The next task is to load the resulting data in the data mart. For each data source system
we need to have one data mart. During this process the Ministry of Health needs to decide
about the type of data load to perform. The Ministry can sdect, from incrementd versus
refresh, off-line versus on-line and the frequency of loading (a night, once a week/month
or continuoudy).

C) I ntegration

Different authors (Murlrow et al., 1997; SILICO, 2001; Staccini et a., 1998) described
the integration process as a mechanism to quickly integrate heterogeneous systems to
cregte a sngle view of hedth information (clinicd and financid). Murlrow et d. (1997)
ague, that heterogeneity of data sources complicates the integration process. The
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heterogeneity of the information systems in use and the dow adoption of open standards

are mgjor obstacles to achieving functiona integration of the healthcare processes.

At integration stage we have cleaned deta in the data marts. A Data mart is a "smal" data
warehouse designed to support a specific activity or department. Data marts are often
used to provide information to functional segments of the organization. Typicd examples

are data marts for the pharmacy department, the maintenance and logistics department,
the finance department, and so on.

Different data marts for the Ministry of Hedth should be desgned from the perspective
that they ae components of the daia warehouse regadless of ther individud
functiondity or condruction. This will provide consstency and usability of information
throughout the Ministry of Hedth. At the end of the integraion Stage there is an
integrator that recelves data from multiple data mearts, then monitors data and integrates
into data warehouse. To load information in the data warehouse, the integrator mugt filter,
refing, integrate and combine information coming from different data marts sources. The
integrator o solves inconsstencies in data, diminates duplicated data and summarizes
data. It provides the decision-making with clear, relevant and nonredundant informeation.

d) Data Warehouse Construction

Building a data warehouse sysem is different from developing transaction systems,
whereby the requirements analyss process is supported by numerous methods. Many
authors (Davis, 1993; Sommerville and Kotonya, 1998) have written publications that
survey requirements management methods and requirement tools. Little has been done D
compile the best practices of requirements gpecification independently of tools or
methods. Up to now, the data warehouse design process has not been supported by a
forma requirement andyss method, dthough there are some agpproaches to requirements
gathering. Lig e d. (2002) introduced an iterative and incrementa requirements
development process for data warehouse systems, but they do not include an approach for

managing the requirements. Inmon (1996) argues that a data warehouse environment is
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data driven, in comparison to classicd sysems, which are requirement driven and the
requirements are understood after being populated with data and being used by the
decision support andyst.

At this level we have data loaded from data marts in the data warehouse. In a physica
data warehouse, copies, in some cases many copies, of data loaded from data marts are
actudly stored in a way that it is easy to access. It is important to notice tha this stage
will keegp communication with the integration stage to reconcile the data loaded in the
data warehouse. Access and performance issues are addressed at the physica leved with
the appropriate database designs.

At this stage developers of data warehouse could select the gppropriate data warehouse in
terms of digtributions: a central data warehouse or a distributed data warehouse. Centra
data warehouses are what most people think of when they first are introduced to the
concept of data warehouse. The central data warehouse is a single physical database that
contains dl of the data for a specific functiond area, department, or organization. Centra
data warehouses are often selected where there is a common need for informational data
and there are large numbers of end-users dready connected to a centra computer or
network. A centrd data warehouse may contain data for any specific period of time.
Usudly, central data warehouses contain data from multiple operationa systems.

Didributed data warehouses are exactly what their name implies. They are daa
warehouses in which certain components of the data warehouse are distributed across a
number of different physcad daabases Incressingly, large organizations are pushing
decisonrmaking down to lower and lower levels of the organization and in turn pushing
the data needed for decison making down (or out) to the Local Area Network (LAN) or
locd computer serving the loca decisonrmaker. Didributed data warehouses usudly
involve the most redundant data and, as a consequence, most complex loading and

updating processes.
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An important aspect a this dage is the definition of metadata Metadata is "data about
data’, a catdog of information about the primary data that defines access to the data
warehouse. It is the key to providing users and developers with a road map to the
information in the data warehouse. Metadata comes in two different forms Business and
Technica (see chapter 3, section 3.8).

Busness metadata serves a business purpose; it trandates a cryptic name code that
represents a data dement into a meaningful description of the data dement so that end-
users can recognize and use the data. For example, metadata would clarify that the data
dement "WEB _W32"' represents "Weekly Epidemiologicad Bulletin for Week 32".
Trandformationd metadata serves a technical purpose for development and maintenance
of the data warehouse. It maps the data dement from its source system to the data
warehouse, identifying it by source fieddld name, degtination fidd code, transformation
routineg, format, key, dze, index and other rdevant trandformationd and structurd
information. Good metadata is essential to the effective operation of a data warehouse
and it is used in data acquisition/collection, data transformation, and data access.

The subject areas and the modd that will support the data warehouse should be designed
a this stage. At the end of the process we define the presentation server. Presentation
sarver is the target physicd machine on which the data warehouse data is organized and

stored for direct querying by end users, report writers, and other gpplications.

€) Dimension Construction

This dage provides a front-end to the data warehouse to enable fast querying of
information in the data warehouse. It is a this point that the data is presented and stored
in a dimensond framework. If the presentation server is based on a relationa database,
then the tables will be organized as star or snowflake schemas (see chapter 3, section
3.7.1). If the presentation server is based on non-relaiona ontline anaytic processng
(OLAP) technology, then the data will Hill have recognizable dimensons. At this stage
we congruct the OLAP sysem. OLAP sysems use data in multidimensond formets
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(“data cubes’) to answer queries faster. The main OLAP data cube operations are the
following:
Roll-up — Refers to increasing the level of granularity dong a dimenson (with a
hierarchy) (choosing “provinceg’ indead of “didrict” as a dimenson). It is the
same as re-aggregating data.
Drill-down - Refers to decreasing the levd of granulaity dong a dimenson
(choosing “didrict” indead of “provinceg’ as a dimenson). It is the same as dis-
aggregating data.
Pivoting — Refers to credting cross-tab type data cubes by using two or more
dimensons and cresting a new view with an atribute for each grouping

dimension and an additiond attribute for the aggregate measure.

Fact table and dimension tables are crested at this stage.

f) Data Analysis and Use of I nformation

The data andyss is the process of extracting mathemeticd patterns (i.e,, andyss) from
large sets of data to address "why" types of questions. Three levels of data mining have
been defined in the data warehouse literature Smple andyss, intermediate analysis, and
complex andyss (Linden, 1999). Smple andyss is the use of Online Andytica
Processing (OLAP) cubes that present end-users with summarized data (such as count,
sum, and average) that can be aggregated, diced and diced, and drilled down to more
detalled leves of granulaity. Smple andyss dso includes the use of SQL modds to
generate descriptive dtatistics related to smple patterns of data stored in relaiond
databases. Intermediate analyss is the use of datidical andyss techniques to understand
patterns and relaionships in data Complex andyds indudes the use of atificid
intelligence and machine-learning techniques.

In the same sense that there are lots of different ways to organize a data warehousg, it is
important to note that there are increasingly wide ranges of end-users as well. In generd

we tend to think in terms of three broad categories of end-users Executives and
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managers, "power” usaers (busness and financia andysts, and engineers), and support
users (clerica, adminidrative, etc.). Each of these different categories of user has its own
st of requirements for data, access, flexibility and ease of use.

Decison Support Systems (DSS) is the utilization of the data in the data warehouse s0 as
to facilitate and improve the decison-making process. DSS includes query and reporting,
online anaytical processng (OLAP), anaytic gpplications, enterprise reporting, and data
mining (hypothess generation). This stage includes tools that dlow usars to sdect,
manipulate and present datain different formats.

In terms of users, data warehouse users are made up of technicd users, end-users, and
data miners (Haley, 1998; Linden, 1999; Sakaguchi and Frolick, 1997). Data miners are
silled in andyzing data in the data warehouse usng complex mathemética, detidtica
techniques, and atificiad intdligence Their god is to discover the paterns and
relationships to gan indght related to busness problems, they aso build predictive
models to support the decison-making process. The data warehouse usage is defined in
two levels that have been recognized as levels of decison support sysems for many
years. reporting and data analyss (Silver, 1991). Reporting includes the extraction and
summarization of data to support "what or how much" types of quedtions of interest
primarily to end-users. Reporting can be standardized where end-users have access to
gandard weekly report (eg., Weekly Epidemiological Bulletin report), or ad hoc report
where end-users or data miners may run a Structured Query Language (SQL) query (van
den Hoven, 1998).

6.2.2 Choosing Database Technology for the Data War ehouse

The sdection of data warehouse technology — both hardware and software — depends on
many factors, such as (Inmon, 2000):

Scdahility — The volume of data to be accommodated;
The speed with which data is needed;
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The higtory of the organization;

Which level of datais being built;

How many users there will be;

What kind of andlysisisto be performed; and
The cost of technology.

The data warehouse hardware is typicaly mainframe?, or dient/server® hardware. The
software that must be sdected is for basic database manipulation of the data as it resdes
on the hardware (Inmon, 2000).

For the Minisry of Hedth in the proposed mode | suggest both, mainframes or
cient/server hardware, for the following reasons mainframes provide a centrd
maintenance and control of data, busness rules and operations, low cost departmenta
support and equipment.

The dient/server architecture presents the following advantages. Centrdization — access,
resources, and data security are controlled through the server, Scalability — any dement
can be upgraded when needed, Flexibility — new technology can be easly integrated into
the sysem and Interoperability — dl components (clients, network, servers) work
together.

In terms of software, there is a combination of different software, eg. the database
management system like Oracle or the SQL Server (see chapter 3, section 3.14). From the
literature on data warehouse, different authors suggested that Oracle Data Mart Suite® is
a good tool to be used during the data warehouse implementation project, in a way that
thistool hasthe following preferable characteristics (Domenico, 2001):

Provide aquick start of the project with focus on the data marts,

2 A computer created for large corporations’ one-way computing processes. Mainframes are associated with
centralized rather than distributed computing.

3 Aninterconnected network environment in which servers distribute processing power and software
applications to workstations.
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Issmpleto learn (Domenico spent no more than three months to learn); and

The tool support the Data Mart and Data Warehouse life cycle.

| think that the most important aspect in the sdlection of hardware and software for deata
warehouse is the combination between the Redationd Daabase Management System
(RDBMS) and the hardware. Because the RDBMS physcdly dts on the hardware
platform, there will be certain parts of the code that is hardware platformdependent. As a
result, bugs are often hardware dependent.

Popular relational databases are Oracle, Microsoft SQL Server, IBM DB2 and Sybase,
and popular hardware platforms are Sun, Hewlett- Packard, Microsoft and IBM.

6.2.2.1 Data War ehouse Software Tools

The purpose of this dtage is to identify candidate tools for developing and implementing
the data warehouse data mode and application architectures, and for performing
technicd and support architecture functions where appropriate. It is important to select
candidate tools that best meet the technica requirements as defined by the data

warehouse architecture.

It is important to stress that the process of sdecting tools is often dependent on the
exiding technicd infradructure of the organization. It is recommended tha a thorough
evduation of exiging tools and the feashility of their reuse be done in the context of dl
tool evduation activities. From the literaiure review, | can conclude that in some cases,
exiging tools can be formfitted to the data warehouse;, in other cases, the organization
may need to be convinced that new tools would better serve their needs. From the study
in the Minigry of Hedth, in this case the second option will be the better sdection. Using
Oracle tools to implement the data warehouse in this case will be a better option and will
give severd advantages for the Minisdry of Hedth (see chapter 3, section 3.14).
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As a guide, it is important to notice that the tools may be categorized according to the
following data, technica, application, or support functions Source data extraction and
transformation, data cleansng, daa load, data access, security, configuration
management, backup and recovery, disaster recovery, performance monitoring, database
management, platform, data modeling and metadata managemen.

6.2.2.2 Data Warehouse I nfrastructure

Data Warehouses are stored on client/server platforms, but they are often stored on
mainframes as well. It should be pointed out that designs based on applicationspecific
requirements and tactical technology sdections ae quickly invdidaed, leading to
substantial rework of the data warehouse infragtructure at greatly increased cost and time
to ddivery. When the inevitable (change in requirements) occurs, much of the
infrastructure and design collgpses, unable to meet user demands. Often, the entire
dructure must be demolished and replaced because the "damage' is so extensve. To void
this dtuaion, Minigry of Hedth must focus on building a data warehouse infrastructure
thet isflexible.

An application-neutra gpproach to the data warehouse design and sdlection of the data
warehouse architecture that do not limit future flexibility are critica in achieving this.

6.3 Summary

| chose the data warehousing gpproach in order to test if it is feasble to implement in the
Minigtry of Hedth. The sdection of this gpproach takes into account the advantages and
the disadvantages. Among the main advantages we have the smplicity, because the data
warehouse dlows exiding legacy sysems to continue in operation; better quality data;
and it provides a unique organization data repository. The man disadvantages that the
Ministry of Hedth can face are rdated to the time period that it will take to build the data
warehouse, the budget involved in the congtruction process, and the training.
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Another important aspect to look at is related to the definition of the essentid data st
This aspect will raise implications for the desgn of the data warehouse data modd. The
essentid data set will provide the data that the managers and decison-makers need. A
combination of different data sets from different areas will provide an integrated data.

This chapter presented a description of different components of the proposed data
warehouse architecture modd, following the theory presented in chepter 3. Different
phases of the data warehouse life cycle were covered. The projected data warehouse
environment for the Minisry of Hedth dlows tha firs, we define the data sources
gystems, then we extract, clean, transform and load data in the data marts, and findly we
load data from the data marts in the data warehouse. The subsequent processes include
access and analyss of data contained in the data warehouse. Findly, it seems that the
adoption of Oracle tools will facilitate the data warehouse devel opment.
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Chapter 7

Discussion, Conclusions and Recommendations

7.1 Introduction

The main objective of the research was to present a data warehouse architecture model.
The proposed mode will contribute to the current integration process in course a the
Ministry of Hedth. This chapter presents a discusson based on the objectives, the
research questions, the literature review, the empirica findings presented in the different
chapters of this thess and focuses on the man conclusons, recommendations,

contributions, limitations of the research study and suggestions for further research.

The srengths of the study are the proposed data warehouse architecture modd that is
gmple and the study rdaed to the information flow that provides a view of the current
gatus of the information flow in the Nationd Hedlth Information System.

The weaknesses are related to the proposed model. The modd lacks the full involvement
of the Ministry of Hedth stakeholders due to their availability. The mode was developed
according to the avalable information deriving from the interviews, observations,
questionnaires and documents andyds. Additiond assumptions were based on the

literature review.
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7.2 Health I nfor mation Data War ehouse M odel

7.2.1 Summary of the M odel

Today, data warehousing has become an important Strategy to integrate heterogeneous
information sources in organizations. The proposed data warehouse architecture model
presented in chapter 6, section 6.1.4.2, page 149, integrates different heterogeneous
hedlth data sources. Selected data sources include the following systems. GACOPI
(Gabinegte de Cooperacdo de Projectos de Investimento), Maintenance, Pharmacy,
Logidics, Sistema Integrado de Panificacdo (SIMP), Finance, Human Resource, Hedlth
Information System and Externa Sources. Six different stages form the proposed modd:
Data Sources, Staging Area, Integration, Data Warehouse Congruction, Dimension
Congruction and Data Andysis Tools and Applications. For each stage the suggested
software tools are presented for implementation and infrastructure.

During the research, to dedgn the data warehouse modd | followed pat of the data
warehouse life cycle as the methodologica approach (see Chapter 6).

7.2.2 Potential Benefits from the M odée

From the proposed modd, end-users can perform different tasks. The mode covers only
pat of the sdected legacy sysems exiding in the Ministry of Hedth, so the tasks will be
around the sdlected systems. The proposed model will integrate different subject arees as
presented in figure 6.1, chapter 6. Users may combine data from different areas to
produce useful information.

The usability of the modd can be demondrated through the example of data integration
from Pharmacy, Sitema de Informacdo de Salde (SIS), Externd Sources (population
data) and Finance areas. From the Pharmacy we can collect medicines (type and
quantity), from the Finance we can learn about the existing budget (amount, donor and
period), from Sistema de Informacdo de Salde (SIS) we can have information about the
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programs (Mother and Child Hedth and Immunization) that need the medicines and from
the External Source, we need to know the population (children, women, men and age).
This combinaion is useful for the management and decison-making process. Managers
and decisons-makers need to see the performance of different services areas with
integrated data and not isolated data, due to the fact that different services areas exchange
data

Pharmacy
[ |
. Integrated Health -

Finance Information I nformation |
I System :

External Source
(Population data)

) -

Figure 7.1: Information integrated from differ ent areas.

Different authors argue that the data warehouse usage outcomes range from job
productivity, decison efficiency, decison effectiveness, and knowledge discovery. Data
warehouses have enhanced job productivity by enabling users to perform decisont
making tasks faster and more comprehensively (Wixom and Watson, 2001), as wdl as
reducing time and effort required to access data (Graham, 1996). Data warehousing usage
can dso create knowledge to support better quaity decison-meaking (Brohman, Parent,
Pearce and Wade, 2000; Cooper, Watson, Wixom and Goodhue, 2000). Different
researchers show that data transformation and andyss tools and “intelligent” data mining

tools help data miners to create knowledge from the data warehouse.

In short, the main benefits that the proposed data warehouse mode can provide to the
Minigry of Hedlth are the following:
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Sngle source of integrated and subject-oriented strategic data and information.
In the Minidry of Hedth the data warehouse will contain data and information to
support the management decisons. The data warehouse will provide a unique,

subject oriented, integrated, time variant and non-voléatile source of data.

Complete view of existing data inside the Ministry of Health. With the idands of
information that the Ministry of Hedth has a the moment, it is impossble to have
a complete view of the exising data Using the data warehouse the Minigtry of
Hedth will integrate different sysems. For the integration process al departments
need to provide ther daa and a tha time the Minisry of Hedth will have a
complete view of the existing data.

Better data for the decision-making process. Usng the data warehouse the
Minigry of Hedth will access data relations that are not essly accessble with a
smple database system. Daa warehouse usudly focuses on the process of
discovering vdid, comprenensble, and potentidly useful knowledge from large
data sets with the god to act on this knowledge in decison-making (Wang and
Weigend, 2003). Figure 7.1 illustrates this benefit.

Data from different departments and areas in a unique data standard. In the
Ministry of Hedth each department are using different data sandards (see chapter
3, section 3.3.2) even for the same data. The Ministry of Health need to establish
sandards for their data, different departments need “to tak the same language’.

Flexible access to current data residing in the different data sources. | have
noticed that in the Minisry of Hedth, the problem of dispersed data is not
different from other public organizations of the same type. In the Ministry of
Hedth, useful data can be found in various applications, such as spreadsheets, but
it is often an aduous and manua task to combine the information in these
sources. Data warehousng systems are typicdly intended for heping decison
maeking process, based on combining large amounts of historical data from
dispersed operational databases and the Minigtry of Hedth should take advantage
of that.
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Ability for different departments and partners to share data and information. The
Minigry of Hedth dStrategy needs to congder the ability of different departments,
levels of the Ministry of Hedth and partners to cooperate. The Ministry of Hedth
needs to set out the policies and echnicd sandards for achieving interoperability
to enable a seamless flow of information and data across the public hedth sector.
Data warehouses and marts give organizations the ability to consolidate
information from multiple, heterogeneous production systems into a common,
integrated database environment. Inmon (2003) argue, that information in this
environment can then be organized, summarized, regularly refreshed, and used to
great advantage by a wide variety of powerful andyticd applications in different
departments within and outside the organization.

7.2.3 Potential Limitations of the M odd

While there are many postive points to adopting a data warehousing system, there are
aso drawbacks. The drawbacks can be the costs of a data warehousing sysem that is
high. These costs are related to limited value of the data, irrdlevant data collected, data
collection costs, and costs of human capital. These costs are dl potentid drawbacks to the
gystem. Data that is collected in a data warehouse is typicaly produced from the internd
processes of the organization usng higorical data. This information has limited vaue
because the purpose of this information does not, aways contribute to forward-looking
decison-making. Creating excess data for the data warehouse is another drawback to
adopting this system. This typicaly occurs when the data warehouse sysem has been
established. Organizations find that they can add unlimited data to a data warehouse. By
adding unrelated data to the data warehouse, the cods of retrieving data and transforming
it into a useable form are increased.

In the context of the Ministry of Hedth, | think that collection of irrdevant data may
become a smaler problem in the future, because the Ministry has started the process of
definition of essentid data st & hedth facility, didrict, province and nationd leves, but

if this process fals the whole process of daa warehouse condruction will be
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compromised. Another data warehouse drawback is that the costs to collect and ddiver
data in a timdy fashion may be too expengve for the Minisry of Hedth. Cleanang the
dataisavital part of this process.

Human capitd is an expensve pat of any database system. This is epecidly true with a
data warehousng system. Many consultants and employees, who will use or maintain the
sysem, do not have ample experience with the data warehousng life cycle and the
associated processes. There are not many people that have extensve experience with data

warehousing because it isardatively new data storage system.

In the Minisry of Hedth the human capita is a scarce problem. Currently, the Hedlth
Information Depatment is running with two or three workers with background on
computer science. Other daff of Hedth Information Depatment includes three
consultants specidized in public hedth. To work on a daa warehouse project the
Minigiry of Hedth needs to establish a team. There are two areas of discusson relating to
the data warehouse project team: Firs is whether to use externa consultants or hire
permanent employees. The second is on what type of personne is recommended for a
data warehouse project. Using externd consultants has the advantage that, they are

usualy more experienced in data warehouse implementation.

Different authors argue that, as a matter of fact, even today, people with extensve data
warehousing backgrounds are difficult to find. So, when there is a need to ramp up a team
quickly, the easiest route to go is to hire external consultants. The same authors argue that
using permanent employees is less expensve and is a much more economica option. The
following roles are typica for a data warehouse project (Lee, 2002):

Project Manager: This person will oversee the progress and be responsible for the
success of the data warehousing project.

Database Administrator: This role is manly for keeping the daabase running
smoothly. Additiond tasks for this role may be to plan and execute a
backup/recovery plan, as well as performance tuning.
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Technical Architect: This role is responsble for deveoping and implementing
the overdl technical architecture of the data warehouse, from the backend
hardware/software to the client desktop configurations.

Extraction Transformation Load (ETL) Developer: This role deds with
planning, deveoping, and deploying the extraction, transformation, and loading
routine for the data warehouse.

Front End Developer: This person is responsble for developing the front-end,
whether it is dient-server or over the web.

Online Analytical Process (OLAP) Developer: This role is responsible for the
development of OLAP cubes.

Data Modeler: This role, is responsble for taking the exiging data structure in the
enterprise and modd it into a schemathat is suitable for OLAP andlyss.

Trainer: A dgnificant role is that of the trainer. After the data warehouse is
implemented, a person on the data warehouse team needs to work with the end
users to get them familiar with how the front end is set up 0 tha the end users
can get the most benefit out of the data warehouse system.

The above list describes roles, and one person does not necessarily correspond to only
one role. In fact, it is very common in a data warehousing team to find a person taking on
multiple roles. In Mozambique it is difficult to find people with these kills. Avalable
people ae working in different organizations. In order to solve the problem of
Information Technology (IT) human resources the Ministry of Hedth need to contract

people and use the knowledge of the consultants.

Different case dudies from the literature show that many organizations succeed with their
data warehouse projects, whereas others fal. The exact falure rate is not known.
Obstacles to success that have been observed (Gray and lsrad, 1999) include Data
qudity, trandforming legacy data, budness rule andyss and business data modding.
These obstacles can, and often do, lead to fallure. Reasons for these falures observed
(Gray and Isradl, 1999) include:

Lack of skills in managing large-scale IT projects The data warehouse project
requires a great persagence of managers. Currently the Ministry of Hedth has
lack of IT oaff, so they will need to inves in new IT daff and choose the
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coordinator of the project or they can use te consultants experience to coordinate
the project.

Inadequate planning. “Many information technology initiaives are not successful
because inadequate planning and andysis is done before getting started” (Cohen,
1999). The Minigry of Hedth need to define and document the requirements for
the data warehouse project and continuoudy review them to assure that they have
not changed. Cohen argues that, “any project should take an iterative gpproach
dlowing for ongoing user usage and evauation to refine the project and ensure
that the outcome for the project will support the cost”.

Political, social and cultural effects of the data warehouse. Politicd, socid and
culturd requirements are those associated with the ethnic, geographic, rdigious
and interpersond relationships that affect those who participate in and/or derive
vaue from your data warehousing project (Borland and Murphey, 2001). If the
Ministry of Hedth fails to fully assess and address these consderations may cause

considerable disruption and dissatisfaction with the data warehouse project.

System integration failures. System integration failure occurs due to the faluresin
desgns (incomplete specifications), poor communication among members
(managers, andyds, desgners, programmers) in a team. Other issues include the
data sources that have the data set to be integrated. Each department at the
Minigtry of Hedlth should provide the set of data to be integrated.

Lack of sufficient funding. The Minisry of Hedth usudly works with different
partners in the implementation of the projects. Usudly, these partners such as
WHO and donors funding in collaboration with the Government of Mozambique,
s0 | think, depending on the proposed budget, that the Ministry of Hedth will find
funding agents for the data warehouse project.

Inability to provide desired user access. Access to integrated data and information

to support management process improvements is the root problem, according to
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different authors. Interoperability of the infrastructre to gain such access is the
main technicd chalenge for the Minigtry of Hedlth.

As a concluson, the cods associated with the data warehousing system are the mgor
drawbacks to implementing the data warehouse. These drawbacks include limited vaue
of the data, irrdlevant data collected, data collection, and costs of human capitd. To avoid
or minimize the drawbacks the Minigtry of Hedlth need to:

1) Findize the process of definition of the essential data st for the hedthcare sector
in Mozambique;
2) Focus on the data qudity; and

3) InvestinIT human resources.

7.2.4 How to Implement the M odel

The garting point of the implementation process is the definition of the data sources for
the data warehouse project. At the same time, we need to sdect the data warehouse
architecture approach. The Minisry of Hedth can adopt the bottomrup approach
suggested by Kimbal (see chapter 3, section 3.4.2, figure 3.3). This gpproach focuses on
the congiruction of the departmental databases, the data marts. The next $ep will be the
sygtem and requirement anadysis. Having the data sources, we will dat with the
extraction, transformation and cleansng processes. The data marts congtruction will be
the subsequent step. Data marts accommodate the extracted data. Different departments
will have its own data mart. At this stage, we need to bresk the project up into smal
achievable parts, so this will let each department present their data to be loaded in the
data warehouse. Using this approach we can have different projects running in each
department and at the end we will integrate different data marts (see, eg. White, 1996).
In the data warehouse congruction stage we need to define the dimensond data mode
that should be a sar modd. The find sep will be the definition of different types of
views for data contained in the data warehouse, so that, users can explore the information

using different analysis tools and gpplications.
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In terms of tools, the Ministry of Hedth can use different software tools such as Oracle or
Microsoft SQL Server. Another option is to test dl tools used by Domenico (2001) to
implement the data warehouse. It is important to note that the process of sdecting tools is
often dependent on the exiging technicd infrastiructure of the organization. Currently, the
Ministry of Hedlth does not have the proposed tools.

7.2.5 What to do to extend the proposed model?

From my point of view, | think that the following steps need to be taken in the future in
order to extend the proposed data warehouse architecture modd:

Deep andyss of data sources (legacy systems) selected for the data warehouse
project;

Definition of the data model to be implemented in each data mart;

Desgn of the modd of dataintegration;

Design of data dimension needed for users to perform their andysis.

From the above, | have darted with the first step together with four colleagues of the
Magers in Information Sysems a the Universty of Odo and Eduardo Mondlane
Univergty. We conducted a study cdled “Analysis of the Health Information Flows in the
Ministry of Health, Mozambique’. The main results of the sudy ae relaed to the
information flow among different levels of the Nationd Hedth Informaion System in
Mozambique with focus to the data collection, the data process, the data analysis, the data
presentation, the data use, and the data interpretation. Most of the findings are discussed
in the chapter 5.

7.3 Answersto Resear ch Questions

In this section, | present the answers to the research questions formulated in chapter 1,

section 1.5 based on the study findings and in the literature. For each question, | present
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the summary of the literature rlated to the question, the study findings and findly a brief
relationship between the study findings and the literature.

7.3.1 How to collect or extract health data from heterogeneous sources?

Moura and Victorino (2003) point out that the process of extracting data from
heterogeneous sources is ill very difficult, due to important aspects such as need to
process huge amounts of data of heterogeneous and complex types, data are located in
distributed and heterogeneous repositories, hard to access (data are private or a a high
cost), lacking a standard storage format; and inaccuracy of the information.

SILICO (2001) argues, tha the environment composed by potentia sources of data is a
complex data environment, because data sources can be structured, semi-structured and
ungtructured and relational databases or flat files. So the process of data collection will
aso be complex and difficult. Different authors, eg. Inmon (2000), suggest that each data
source needs to uses different gpplications to collect and extract data. In this process, data
are normdly collected in one of two ways. Mogt commonly, information is downloaded
into a separate database. Alternatively, an agpplication is designed to interact with legacy
systems (Levine, 2002).

From the research dtudy a the Minigry of Hedth in Mozambique, | found that the
collection process of heterogeneous hedlth data could be achieved by sdection of the data
sources and a detalled analysis of the dtatus of dl data sources that will contribute to the
data warehouse. The sdected data sources should play an important role in the decision+
making process. Potential data sources in the Ministry of Hedth include GACOM-
Invesment, Maintenance, Pharmacy, Logigics SIMP, Fnance, Hedth Information
System, Human Resources systems and External Sources. However, the data sources
described in chapter 6, section 6.1.2 do not encompass the full extent of avalable data
sources in the Ministry of Hedlth.
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After the data sources sdlection, we need to select the correct software to collect and
extract data from different data sources. In the study, we choose the first approach
suggested by Levine (2002), downloading information into a separate database. We used
the Database Filer 1.0 gpplication. This application was designed by computer science
students to extract data from the Computerized Sistema de Informacéo de Salde (CSIS)
in the Minigtry of Hedth. This software has the ability to read data directly from the data
sources and Store data extracted in the software relationa database management system.

(see Annex ).

Levine (2000) argues, that it is essentid to verify the quality of potentid data sources.
Data structure and content errors need to be identified and corrected as early as possible
in the data converson process, otherwise data quality problems will have a negative
impact on downstream processes such as the transformation and load jobs used to extract

source data for loading into the staging area.

A drategy to obtan better results in the extraction and collection processes, is fird,
andyze the data sources carefully, because the andyds will give the satus of dl sysems.
The second point is related to the software to be used. In the data warehousing market we
can find different extraction tools like Informatica, Datastage, Datajunction,
DataMirror, or SAS Warehouse Administrator, but many authors (Inmon, 2000 and
Leving, 2002) argue that we need to consgtruct our own extraction software in order to
obtain good results, otherwise we can use the tools presented above and spend more
resources (time and money) to achieve the extraction process objectives.

From the literature and research study findings, | can conclude that to collect or extract
hedth data from heterogeneous sources, we need to fire, identify the data sources,
secondly, make a degp andyss of the identified data sources; third sdect or congtruct a
software to perform the extraction process and then sdect a target database to store the
extracted data. At thistime it isimportant to focus on data quality.
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7.3.2 How to clean and transform heterogeneous health data?

“Data warehouses require a great ded of invetment in data
cleaning and transformation before the data can be loaded into the
warehouse’.

(SILICO, 2001)
The data cleansing process conddts in detecting and removing errors and incondstencies
in data to improve its qudlity. It is a process to check data for adherence to standards,
internd consgtency, referentid integrity, vaid domain, and to replace or repar incorrect
data with correct data. Jermyn et a. (2003) argue, that ingppropriate cleaning process can
damage the data.

In the research <udy, the ceansng and transformation processes focus on the
Computerized Sistema de Informacdo de Salde. From the system were selected four
forms, A04, B06, BO7 and BO7 (see chapter 6, section 6.1.3.2). The main data problems
that occured in datasets arise from the absence of data or missng data, presence of
dummy values, violation of validation rules, business rules and calculation errors.

The cdeansng and transformation is a time consuming process, because we had to go
through each record to search for data to fill the fidds with missng data, correct the
dummy vaues and correct generd errors. In this process, help provided by workers was
useful. The process condgted in gtting together in front of the computer with hedth

workers to correct data.

Jermyn et d. (2003) argue that good data preparation is a key prerequisite, the foundation
to successful data andyss. Conventionad wisdom suggests that data preparation takes
about 60% to 80% of the time involved in adata andyss exercise.

“For data warehouse clean data is useful data Many transaction
systems have some extent of data corruption either due to errors in
the system or due to the data entry problems. Data cleaning being a
continuous process through out the life of the data warehouse
involves andyzing the data with respect to possble variances of
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the clean data and devising rules to clean the data according to the
requirement of the data marts and data warehouse’ .

(Rasheed, 2003).

This is usudly the mog critical aspect of the data warehouse process and the key factor in
determining the data warehouse success or falure. It is paramount that clean data is

provided for strategic decision-makers (Inmon, 2000).

From the literature and research study findings, | can conclude, that the cleansing and
transformation process are of extreme importance. The process darts with the extracted
data loaded in a database in the stage area and finishes with use of different approaches to
correct the main data problems. Data with errors can lead to wrong decisons, so, much
effort must be expended in the cleansing and transformation process.

“Errors can occur for example because of excessve working hours
or poor sysems. When it occurs, it is necessxy to distinguish
between the normd levd of human eror and eror caused by
incompetence or other circumstances’.

(BMA, 1999)

The Minisgtry of Hedlth can reduce or avoid data errors by:

Defining different procedures related to data collection process; and,
Using the technology.

Examples of Niassa and Gaza provinces show that considerable improvements occurred
in relation to data errors. In these provinces, the Minigtry of Hedth sarted a project with
the am to improve accuracy, timeliness, usefulness, and actuad use of hedth information.
Activities comprised introduction of computers a didrict leve, inddlaion of the
software Didrict Hedth Information System (DHIS), and traning of hedth information
managers, clerks and nurses. Computerization of the Hedth Informetion System (HIS) in
combination with traning has improved data qudity. The software needs continuous
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support. Computerization reduces the time taken for data consolidation and compilation
compared to processing by hand-held cdculator. It improves data quaity (summetion

errors are avoided).

7.3.3 How to integrate heterogeneous health data?

In order to integrate heterogeneous data, we have to follow the data warehouse life cycle.
The dating point is the definition of the correspondence/mapping between data in
different formats in different data sources. The next step is the deveopment of an
interface that will alow users to load data from data sources to data marts. At this stage,
loaded data need to be exported to the data warehouse (Inmon, 2000).

The main finding of my research is a data warehouse architecture modd for the Ministry
of Hedth. An extensve description of the proposed modd is presented in the chapter 6.
Other findings ae rdaed to daa collection, informaion processng, andyss,
presentation, interpretation and use of hedth information (see chapter 5, section 5.3). The
idea of building the data warehouse as a centrd data collection made avalable for
decison support gpplications in an organization is widely accepted, and the Minigry of
Hedth isnot far from this point of view.

The proposed data warehouse architecture model previews data integration from different
data marts. Data integration process conssts in the creation of the integrator that will reed

data from different data marts.

7.3.4 What type of methodological approach should be used to design a data

warehouse model for the health sector?

The data warehouse life cycle is the main methodologica gpproach used in the desgn of
the data warehouse mode for the hedlth sector. In this research, | used and covered parts
of the data warehouse life cycle suggested by Flanagan and Safdie (1998), presented in
chapter 3, section 3.5. Depending on the area where we want to implement the data
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warehouse we need b adapt the life cycle to the conditions of the environment where we
want to implement. The dages of the life cycle covered are the following: document
organizetion legacy systems tha will take part in the data warehouse project, modd the
data warehouse and clean data. The steps followed are related to the extension of the data
warehouse life cycle definition of the data sources, extract, transform and clean data,
create the data modd and the physical design of the data warehouse and choose the
database technology for the data warehouse.

7.3.5 How can data quality influence the decision-making process?

Different authors (SILICO, 2001; Inmon, 2000a, and Watson, 2001) argue that typicaly
data qudity problems occur in the source systems. From the study, | found that the data
sources are the main source of poor data in the Minisiry of Hedlth (see chapter 5). The
Computerized Sistema de Informacéo de Salde at different levels of the Nationa Hedth
Information Systems stores poor data.

The data qudity will influence the decison-making process in a way that, managers and
decison makers access and use poor data in their decisons. That happens because they

do not perform data andyss before the decisonsis taken.

Different authors date that data stored in the data warehouse help to improve the
effectiveness and efficiency of decison-making process. There are two prerequisites for
maximizing data qudity: 1) The organization must condder its data to be as important as
any other assat (e.g., human resources). Data qudity needs to be part of every hedth
workers job and 2) Employees should be assigned respongbility for data. The Ministry of
Hedth needs to edtablish and enforce policies concerning the acquistion, use and
dissemination of the data.

To summarize, section 7.3 presents a discusson related to the research questions
formulated in chapter 1, section 1.2. Based on the research findings, | can conclude that
cregting a data warehouse is an organizational effort. The data collection and extraction
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processes proved that one chalenge for the Ministry of Hedth is on the sdection of the

correct software that will extract data and the mgor chalenge will be the improvement of
the data qudity.

The data cleansing and transformation processes should be the focus of the whole process
of data warehouse congruction, because data are the main eement of the data warehouse.
Decison-makers need data, s0 data should have qudity. The Minigsry of Hedth can
ensure data qudity in the cleansing and transformation processes.

Findly, different authors argue tha the data integration is a competitive differentiator
that can enable managers to respond more quickly to different solicitations. In the case of
the Minigry of Hedth, due to the heterogeneous data, complete integration architecture
will necessarily include multiple technology approaches to match the integration issue.

7.4 Summary of Findings and Conclusions of the study

The mgor result that | presented in this sudy is a data warehouse architecture mode (see
chapter 6) that dlows the integration of data and information a the Minisry of Hedth.
The proposed modd integrates different data sources from different departments and will
conditute the centrd data repostory for the Ministry of Hedth. During the research,
gpecid attention was pad to the information flow a and among didrict, province and
nationa levels (see chapter 5) of the Nationd Hedth Information System. From the
research study, | can conclude that:

(1) The Minidry of Hedth keeps poor historicd hedth data Possbly that occurs due
to:
0 No daa qudity control a any levd of the Naiond Hedth Information
Sysem;
0 Lack of feedback from the higher levels, managers and decison-makers,
0 Excessve amounts of data being collected (there is no essential data set
for dl hedth facilities, digtricts and provinces);
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0 Dataaggregation that conduct to data details logt;
0 Inexistence of tools and procedures for data collection process,

(2) There are some indications that poor data are also related to:

0 Incorrect management of the exiting human resources a the different
levels of the Nationd Hedth Information System;

0 Inexigence of basc working conditions. Some hedth facilities and hedth
directorates are running without the basic conditions of work — dectricity,
water and communications;

0 Misuse of the avaldble sysem, Didrict Hedth Information System
(DHIS) in didtricts where the sysem isingdlled;

(3) There are some evidences that hedth workers do not have the culture of
information use, so they do not use information produced for the planning,
monitoring, evaluation of services and decision-making processes,

(4) The Minigry of Hedth is not monitoring the progress of the Didrict Hedth
Information System (DHIS) at different didtricts;

(5) There ae severd evidences that the Minisry of Hedth have “idands of
information”. The reasons for thet are:
0 Each department is running their own systems and databases,
0 Inexigence of share mechanism. Different departments are not sharing the
information produced in each department;
o0 TheMinigtry of Hedlth do not have a central data repository;

(6) Creeting a Data Warehouse is an organizationa effort. Interactions between
different departments and units and the I'T department must be established.

It seems that the conclusions from this study conducted in Gaza and presented above are

the mirror of what happens in other provinces in Mozambique. One study conducted by

- 178 -



Chapter 7: Discussion, Conclusions and Recommendations

Hedth Information Sysem Project (HISP) in Niassa proved that the Stuation is he same

asin Gaza

7.5 Research Contributions

This thess has demongrated how a smple data warehouse modd can be used in the
Minigsiry of Hedlth, for integration purpose. It is to be hoped tha this study can help to
shed some light on process that is currently running in the Ministry of Hedth, the process
that will culminate with the integration of different heterogeneous systems. The proposed
model will integrate data from different subject areas to produce useful informetion.

7.5.1 Theoretical Contribution

One of the three main goas of the research described in this thess was to propose a daa
warehouse architecture modd to the Ministry of Hedth. The approach used for the
condruction of the data warehouse did not follow a traditional approach of systems
development. The development of the data warehouse is data oriented and is not like
other systems that are requirements oriented. Inmon (2000a) mentions that we need to
populate the data warehouse in order to gather the data warehouse requirements. This

occurs because the data is the main focus of the data warehouse.

Different authors (Inmon, 2000a; Watson, 2001; SILICO, 2001) argue that the data
sources sometimes are the source of errors. In my study, | observed that the quality of
data used is poor. | found that the data sources are the main source of poor data (see
chapter 5), so, my findings do not totaly corroborate with the findings of cited authors.
So for making data warehouses for hedth sector, the qudity of the data sources have to
be checked carefully.

In order to avoid the poor data, systems using validation rules should indicate to the users
the exisence of an eror in a specific fiedd so that a suitably authorized person can later
correct this error. Careful checking will also help to reduce the problem, but will not
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eliminate it. Another approach is to have the data entered independently by two people
and to check for discrepancies. If erors are rare and randomly digtributed, this is
effective. It is dso, however, expensve, which is the reason it is not done for every entry,
only for specific entries. Watson (2001) argues that in order to avoid errors in a large
scae; we need to sdect the correct extraction, transformation and load (ETL) software,

purchasing or write the software.

Watson (2001) date that the cleansng and transformation process is, complex, time
consuming and expendve. The daement is in line with my findings. In my sudy, the
deandng and trandformation was a time consuming processes, because we had to go
through each record to search for data to fill the fiedlds with missng data, correct the
dummy vaues and correct genera erors. In this processes, hep provided by hedth
workers in the Ministry of Hedth, a the province and didtricts was useful. The process
consgted in dtting together in front of the computer with hedth workers to correct data
This way of correcting data could be used when we have non-complex data and less

volume of data.

The proposed data warehouse modd presents six (6) different stages of the congtruction
process and include the software tools and the infrastructure for each stage. In previous
dudies, different authors presented only two stages in the data warehouse architecture
modd: integration dage (data marts — departmental warehouse) and the data warehouse
condruction stage. The proposed model focuses on the architecture and does not
incorporate the business perspective like other models presented by different authors.

To implement the data warehouse the Minigtry of Hedth will faces different types of
chdlenges, induding organizationd, technicd and operationd chdlenges Organizationd
chdlenges include the exigence of different projects running a the same time. These
projects are related to the data integration a the Ministry of Hedth and are financed by
different donors. Few Information Technology human resources and communication
infragtructure a the Minisry of Hedth are other organizationd chalenges. The technicd
chdlenges include the sdection of software that will dlow heterogeneous sysems to
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communicate. Integrating but mantaning “busness as usud” will be the man
operationa challenge.

7.6 Conditionsthat the Ministry of Health need to establish

In order to implement the data warehouse project the Ministry of Health needs to creete
the following conditions.

Perform degp andysis and document the existing legacy systems,

Analysis of the potentia data sources for the data warehouse project;

Improve the data qudity, because the data warehouse focuses on data to work
properly and data is the main tool for the decison-makers during the decison

making process.

Other conditions include:

Reformulation of the current procedures or mechanisms of data collection and
data quality control;

Egtablishthe IT team.

Involvement of the top managersin the project.

7.7 Recommendations for the Ministry of Health

The recommendations are related to the empiricd findings and to the proposed data
warehouse architecture modd. The Ministry of Hedth will gain benefits in their decison
making processif they can improve the quality of their data.

To avoid or minimize severa drawbacks during the data warehouse implementation the
Ministry of Hedth needs to, findize the process of definition of he essentid data set for
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the hedthcare sector in Mozambique, needs to establish mechanisms and procedures to
avoid poor data qudity, and needsto invest in IT human resources.

Based on the proposed data warehouse modd, | suggest that the Ministry of Hedlth start
the condruction of the data marts from those sysems that are very important in the
decison-making process. The best dtrategy to condruct a data warehouse is to start with
departmental data marts and then the centra repostory, the data warehouse. Each
department in the Minidry of Hedth should congruct the departmenta data warehouse.
Data marts will be consgtructed around a specific subject area. Due to the fact that subject
aress can rdate with each other, data warehouse will integrate them. From the research
sudy it was aso possible to notice that the health workers do not perform the data quality
control, only at didricts with the Didrict Hedth Information Systems (DHIS). Based on
this observation, | think that the data warehouse deveopment in the Minigry of Hedth
should involve and sart with data from sources that has reasonable data quality control
and different mechanism for data quality control need to be established.

Data warehouse is a technology that severad organizaions are using and it provides good
solutions in information recovery. The proposed modd will, in some way, faclitate the
decisonrmaking process, by providing consstent and coherent data to the decison
makers. The implementation of the modd will require a greater collaboration of different
dakeholders in the Minisry of Hedth; paticularly from the adminigsrative personnd,
managers, hedth workers, information and technology (IT) daff and consultants, so the
Minigtry of Hedlth need to involve them in the data warehouse project.

In order to run the data warehouse project the Minigry of hedth need to investment in IT
personnel. Build a team of internd consultants with gppropriate subject-matter expertise
and internd gaff familiar with in-house systems will be one option. Another option will

be outsourcing of the data warehouse development.

Other recommendations include the definition of the essentid data st for dl hedth
facilities, digricts and provinces and definition of srategiesfor feedback at al levels.
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7.8 Further Resear ch

As a result of the research, | have learned that there is more work that can be done with
the proposed data warehouse architecture moded, both in practice and in an academic
setting. To build a more complete model we need to define a project and a team, where
each one should have a role, eg. project manager, database adminigtrator or trainer (see
chapter 7, section 7.2.3). It would aso be interesting to look at the entire problem from a
different perspective, for example, use a specific tool (eg. Oracle or Microsoft SQL) and
dat with the devdopment of the data marts and see the reaults then according to the
results, congruct the data warehouse. For that we need a serious involvement of different
stakeholdersin the Minidry of Hedth.
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Annex A — Questionnairefor the Masters Students, Brazl

1. Dataintegration

2. What is a data warehouse?

3. Types of data warehouses?

4. Modds of data warehouses. Dimensiona and relational models

5. What is adata mart?

6. Datamart project

7. Whd isdaamining?

8. What is metadata?

9. The data warehouse architecture

10. Online transaction process (OLTP) and Online analys's process (OLAP)
11. Project teamn for data warehouse implementation (Functions, roles, etc)
12. End-usarsinvolvement and implementation

13. Problems during data warehouse architecture design and implementation
14. The data warehouse prototyping

15. The datawarehouse life cycle

16. The data warehouse costs

17. Business and Intelligence areas

18. Plan for the data warehouse project

19. Operational database systems (legacy systems)

20. Toolsin data warehousng
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Annex B - List of Contactsin Magude District

1. Mr. Agapito Nhamtumbo, Teacher, FRELIMO first secretary

2. Mr. José, Barber.

3. Dr. Alberto Matambo, Clinic Manager in Magude Hedlth Center

4. Mrs. Olimpia Augugto, Pharmecy Agent

5. Ms. Sandra, Hairdresser

6. Mr. Chalique, Tdecommunication of Mozambique (TDM) employee

7. Mr. Jodo Carlos, Digtrict Department of Agriculture and Development

8. Mrs. Milagrosa Francisco, FRELIMO

9. Mr. Lopes Fome Manager of Didrict Depatment of Agriculture and
Deveopment

10. Mr. Alberto, Teacher

11. Mr. André, Priest (IURD — Universd Church of God Kingdom)

12. Mrs. Leia Nhancde, Magude Didtrict Directorate of Hedth Manager
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Annex C — Interviews with Health Staff

Place Name Place, Data and Occupation
Mr. Francisco Macuacua | MoH — 2/05/2002
MoH (5) Dr. Bruno Piotti MoH — 30/04/2002

Observations — More than
30 hrs

MoH — 28/01/2002

Dr. Burt Bruins

MoH — 30/04/2002

Dr. Capeone

Dr. Amédlia Ganancio

M anjacaze (6)

Observations — 3 weeks

Mr. Simao Cau

Manjacaze Rurd Hospitd —in charge of
NHI — 05/05/2002

Mr. Dinis In charge of human resources —
Manjacaze Rurd Hospitdl - 05/05/2002
Mr. Nhande Manjacaze Rurd Hospitd — Acceptance

Sector — 05/05/2002

TRAINING _ Oor
Mr. David Nhantumbo Medicine agent
Mr. Jusumba Manjacaze Rurd Hospitd — Nurse
Mr. Fdlizardo Tuberculoss program — NHI
Mrs. Ddila Manager of Chibuto Rurd Hospitd
Chibuto (6) Mrs. Elisabete Chibuto Rural Hospitd — Adminigtrator
_ Nurse In charge of EPI program at NHI
Observations —3 weeks oo Working a NHI
TRAINING - Adminigraive
Nurse NHI Nurse
PDH Gaza (4) Mrs. Bestriz PDH Gaza— NHI
Observations — 3 weeks | Dr. Danilo Sakur Manager of PDH in Gaza
TRAINING -Chicumbane | Nurse In charge of NHI at PDH
Nurse WEB (PDH)

M agude (3)
Observations — 1 week

Dr. Alberto Matambo

Magude Hedth Centre Clinic Director —
20/03/2002

Mrs. Olimpia Augusto

Pharmacy Agent — 20/03/2002 —
Magude

Mrs. LeiaNhancae

Manager of DDH — 22/02/2002 —
Magude

Total Interviewed (24)
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Annex D — Interviews Questions

D.1 Questions for Magude Field Work

1. Divisdo Administrativa
Area
Localizagdo
Limites (Norte, Sul, Este e Oeste)
Postos adminigtrativos
2. Geografiado distrito
Pandtos, valeserios
3. Populacdo elnfra-estruturas
Populacéo
Servigos disponiveis
Principais culturas
Sistema educaciona
Perfil sbcio-econdmico
Sistema de transporte
Vias de aceso
Sistemas de comunicagdo (Telefone, rédios comunitarias, etc.)
Factos histéricos
Ambiente palitico
4. Perfil da satde no distrito
Servigos das unidades sanitérias
5. Infra-estruturas e pessoal de saude
NUmero de unidades hospitalares no ditrito e sua distribuicéo
NUmero de pessod (medicos, técnicos, enfermeiros, agents, serventes e
outros) distribuidos pelas diferentes unidades sanitérias

Servicos de salide existentes
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Principais problemas (Transporte, medicamentos, dimentagéo, pessod,
ambulancia, edificios)
6. Saudedistrital
Principais doencas
Maior causa de mortes
Problemas cronicos
7. Programas chave
DTSHIV
Tuberculose
Salide materno infantil
Doencas cronicas
8. Fluxo deinformagéo sobre satude
Tratamento dos dados
Formaem que os dados existem
Andise dainformacéo
Meios para 0 armazenamento de dados
Meios usados na producéo dainformacdo
Relat6rios? Seminérios?
Quem produz ainformagao? Periodicidade?
Qualidade dainformacéo produzida
Acesso ainformagdo produzida
Retroaimentacéo
Feedback dainformacdo
Contribuicdo da populacéo
Maiores problemas no envio de informacéo para o nivel seguinte

Informagéo do sector tradiciona? privado? ONG's?
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D.2 Questions for the Ministry of Health

1. Organization data
Structure of Ministry of Hedlth
Computationa resources
Operationa legecy systems
Decison level
Information flow among different levels
Exiging systems. Name, platform, database, language, outputs
Data standards
2. Dataacquisition
Who acquires data?
Badsfor data acquisition
Types of data
Who collects data?
Tools used to acquire data
Type of information that managers needs
Datamodes
3. Data storage
How datais stored
Which form
Use of computer? Other hardware?
Data vdume
Data stored are divided into subjects?
Data stored are summarized or detailed?
Data stored are used to operate or to anayze the business
4. Dataanalysis
What kind of information can be produced?
What kind of anadlyss can be achieved?
Toolsused in the andysis
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Who can do analysis?

5. Other
Need any other type of andysis?
Other data that would like to have

Other systems that would like to have accessto

D.3 Questions for the Gaza Field Work

1. Anadlise situacional

a) Recolha de dados
Ferramentas usadas
Pacote minimo de dados
Préticas na recolha de dados
Elaboracéo dos relatdrios

b) Processamento de dados
Quadidade e vaidacdo
Procedimentos mensais do fluxo de informagéo
Usos de diferentes ferramentas
Tipos de relatorios

c) Andlise
Ferramentas usadas para andise
Indicadores em uso
M ecanismos de retroa imentacéo
Uso dos principios epidemiol 6gicos
Envolvimento dos gestores

d) Disseminagdo
Tipos de tabelas construidas
Tipos de gréficos congtruidos
Tipo de retrodimentacéo? Contelido?
Responsaveis pela retroalimentacdo
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e) Uso
Evidéncias do uso de informacdo natomada de decisies
Uso de informacdo nas reunioes
Panificacéo usainformacdo? Evidéncias
Uso de informagao nas supervisoes
2. Basede Dados Sistema de Informacao de Saude Distrital

Completar a base de dados

Avdiar aqualidade dos dados

Andlisar dados relevantes para o digtrito

Andisedo cido vitd

Construcdo de gréficos
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Saude

Annex E — Sample Forms used in Sistema de I nformacéo de

Form B0O6

REPUBLICA DE MOGAMBIQUE Procit
MINISTERIO DA SAUDE i
Mod. SI5 - BO& :
Mas Ao |
RESUMO MENSAL DISTRITAL - SMI CONSULTAS 0- 4 ANOSWVIGILANCIA NUTRICIONAL f
i | consuLTase-11m (2 || CONSULT.0-aANOS (3) i CONTROLE DE CRESCIMENTO  {4)
UNIDADE | _ |
SANITARIA My | cons | TOTAL (|18 | gons | TOTAL Bom | Mau | TOTAL | % Mau
Gons. | Seg. Cong. | Seg, Rl A e
ol < |
— =
— |
= - =
TOTAL
_ 1 1 1
BECURSOS: Nimera da U, 5. om qua acabaram os Cartbes da Saida durants o més
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Form B0O8

-
y t ;
REPUBLICA DE MOGAMBIGUE Provincly —
 VIRISTERIO DA BAUDE
‘Mod, BIB-BO T : Diatthe
el o g e Ang
; _.._“".hmmm_._zo.____mzmp_. DISTRITAL « SMI CONSULTAS PRE-NATAISIPOST-PARTO(PF
; niy 1.(...”...“ 1__.._ PR
e CONS, PRE-HATAI 12 i PLANEAMENTO  FAMILIAR
= MDARE’ B ey 1] ; b i
| o+ saprian GEIHS. v FlILULA RUECTAVEL
% ﬁ W; TOTAL ﬂﬁF Mo | pgons M0 | Nie | i Dess
i Ll Nowhy | iy | Nowas  (ROERE | o | kst
Ulantas Ueras | Dlitouidan | yjrgnyey
{1 : 3 T {54 (Al 3____ L} o (W
— i = o b a1
e - _—
! |
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Annex F — Proceduresin the Forms
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Annex G — Activity and Semi-Permanent Data

G.1 Activity Data from District Health Information System (DHIYS)

Microsoft Access - [Routine Health Data Entry]

J Filz Edit Wew Insert Format Records Tools Window Help

=S =
Distrito Distrito de Chibuto - M? 3 o On date J I ﬁ Rig;aeliilgn EL"
us Centro de Sadde de Chibuto = alidatio Add data Nelete
Period - Zeate : 0 .I .. _- ; @.
+ |Use long Element names
Category Ho Data Element Min Max Entry Check! Comment -
P [Consuttas preventivas de - 2 las Conzultas 0-11 mezes A 406 226 [ [posis ;l
| Consultas preventivas de 0-: 3 Consultas seguirtes 0-11 meses 1,377 2072 23 | [ [pesis ;l
N Consultas preventivas de - E 1las Conzultas 0-4 Anos 44 794 441 [~ [bosIs ;[
[ Consultas preventivas de 0-¢ 7 Consultas seguintes 0-4 Anos 2121 3405 3279 [ [Jbo SIS ;l
] Consultas preventivas de 0-: & Mo Bom Cresimento 0-35 meses 2,051 3519 3402 [ [CosIs =]
| | consuttas preventivas de 0-¢ 9 Mo hau Cresimento 0-35 meses 54 235 92 [ Do sIs jad
N Consultas pré-nataisipos-pal 10 1as Consuttas Pré-natais 232 535 e [ [posis ;|
] Conzultas pré-nataispos-pal 11 Consultas seguintes Pré-natais 555 1,038 E42 [ [Cosls B
] Conzultas pré-nataizpoz-pal 12 1asz Conmsuttas Post-Parto 45 112 T3 [ |posis =l
[ Planemento familiar 13 Mo de Movas DUz Ltertes ] 3 3 [ Jposis ;l
[ Planemento familiar 14 Mo de DIUs Inseridos ] & 3 [ Posis =
| | Planementa tamiiar 15 Mo de Movas Pilula Utertes & T &7 [ |DosIs =
| [Ptanementa tamilisr 16 Mo de Movas ciclos de Pilula distribuitos 111 366 293 [ |Dosis |
N Planementa familiar 17 Mo de Movas Injectévels Utentes T A a0 [ Do =i ;I
| Planementa familisr 18 Mo de Dozes de Injectavels Aplicadas E7 209 207 [~ [posis ol
N Maternicade-US (SI1S-B04) 25 Partos na maternidacde 143 243 205 |_ Do SIS ;[
[ Maternidade-US (SI1S-B04) 26 Mados - Yivos 138 243 202 [ [Cos=lz - |
N taternidade-US (SIS-B04) 27  Mados - Vivos com peso =25 Ky 15 33 26 [ |pos=is 2
N Maternidade-US (SI1S-B04) 28  Nados Mortos 0] 9 g |_ Do SIS ;[
el e e B e = - v re— 1
Current Data Element 2: 1as Consultas 0-11 meses -
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G.2 Semi-Permanent Data from District Health Infor mation System
(DHI1YS)

= Microsoft Access - [Define/Edit Semi-Permanent Data Elements]

J File Edit Yiew Insert Format Records Tools Windms Help

Add/Edit Semi-Permanent Data Elements

Elemerit it name Long name

Partos previstos - Partos previstos Fecursos da US -
Name ™ |<an be aggregated from faciity level

ulheres Gravidas - Mulheres Gravidas Recursos da US -
Mame ™ | Can be agoregated from faciity level

Criancas 0-11 - Criancas 0-11 Populagdo -
ame ™ | Can be agoregsted from faciity level

Camas Pedistria - Camas Pediatria

Camas Medicina = Camas Medicing
Name CAM_MED . Can be aggregated from facility level
Camas Cirurgia Camas Cirurgia

Mame CAN_CIRL . Can be aggregated from facility level
Camas Maternidacde = BCamas Maternidade Camas Maternidade Fecursos da US -
Mame CAM_hAT . Can he aggregated from facility level

Camas outras = Camas cutras
Eluyl= CAM_QUTR I |Can be agaregated from faciity level
Area_km2 Lrea_km2 Dados geograficos

Mame ARES_KM2 [ |Can be agoregated from faciity level
honthly Data = PnD Coverage nonthly Data Coverage Share ProporgEo de dados introduzidos -
Coverage Share -

Marme MDY SHA, v | Can be aggregated from faciity level
Enfertneiraz de Sl = BEnfermeiras de SMI Enfermeiras de Sl OrgUnit data derived

I | Can be aggregated from facility level

-
= - ~ — -4 -4 o =]
= @ o N %] X} 4] ]
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Annex H — List of some of the Formsused in the Sistema de

| nformacéo de Saude
Item | Code Designation Fulfilling Level | Periodicity
Reqgisters Books
1 SIS-CO1 | Livro de registos de consultas externas Hedth facility Daly
2 SIS-DO1 | Livro de registo de internamentos Hedth facility Daly
3 SIS-BO1 | Livros de registos de maternidade Hedlth facility Daly
4 SIS-EO1 | Livro de registos do laboratorio Hedlth facility Daly
Printed Forms
5 SIS A01 | Registo diario do PAV (BCG, DPT) Heslth facility Daly
6 SISA02 | Registo didrio do PAV (VAT) Heslth facility Daly
7 SISAO03 | Resumo mensal do PAV para unidades sanitérias Hedlth facility Monthly
8 SISA04 | Resumo mensal do PAV para os distritos District Monthly
9 SISA05 | Resumo annua distrital de recursos— PAV Didtrict, Province Annua
10 | SISB02 | Regsito diério de consultas pré-natais/pds-parto Hedlth facility Dally
11 SIS-B03 | Registo de consultas de criangas 0-4 anos Hedlth facility Daly
12 | SISB04 | Resumo mensa de SMI/vigilancia nutriciona Hedlth facility Monthly
13 | SISBO5 | Controle de stocks de métodos anti-conceptivos Hedlth facility Monthly
14 | SISB06 | Resumo mensal digtrital (SMI, consultas, vigilancia) District Monthly
15 | 915807 Resumo mensal  distrital das maternidades e District Monthly
parteiras
16 | 9sBog | Resumo mensd disiritd  (SMll/consultes  pre- District Monthly
natai §/pos-parto e planeamento familiar)
Ficha de contagem de novos casos de doengas de -
17 SIS C02 declaracio obrigatdria (Semanal) Hedlth facility Weekly
18 | siscos Bol_etl m ep_lde_mlologlco semind - Unidades I_—Iea_lth faC|I|_ty, Weekly
sanitarias e distritos digtrict, province
19 | 915D03 Resumo me,n%ﬂ de internamentos para centros e Health facility Monthly
postos de salde
Resumo de internamentos para hospitais distritais Rurd hospita Monthly,
20 | SISD04 ; ! para hosp ! O semester,
rurais e gerais /generd, Annual
province
21 SIS J02 | Resumo anual darede sanitaria e camas Province Annua
2 | siskor | Resumo anual distrital de recursos — pessod de | et province | Annual
nivel primario e secundario
Resumo anua provincia de recursos — pessoa de
23 | SISKO2 | nived priméario (rurd and urban), secondary, Province Annua
provincial directorate and training ingtitutions
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Annex | —Description of the Software Application used to Extract

Data from Computerized Sistema de I nformacao de Saude

RESTRIEVING DATA FROM OLD HEALTH INFORMATION
DATABASES: A CASE OF MOZAMBIQUE HEALTH
INFORMATION SYSTEM.

By Juma Lungo, May 2002
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SISC
OrgUnits
(UNIDS &
DISTS)
TEXT FILE
SISC Database / OrgUnits
Filter 1.0 —p| DataFiled
Data Recorded \ Date
from Forms DataEntry
(A04,B06,B07,
B08)
DHIS
OrgUnits
DataField
DHIS
OrgUnits
DataFiled
Date
DataEntry

Figure 1: Modd of the Logic on how the program works. SISC isthe MISAU database,
DHIS isthe new database and Database Filter 1.0 is the application that extracts data.

IMPLEMETATION OF THE SOFTWARE (Database Filter Application)

The application was designed and implemented after the andysis of the problem. It uses
linked tables to connect to SIS dBase database and DHIS Microsoft Access database. The
following figureisthe menu list of the goplication devel oped.

; Database Filter 1.0

! File DatabaseSetup Map DataFiles  Export  Help

- 207 -



Annexes

File Menu

This menu has three commands. New Linked Database, Open and exist.

;; Database Filter 1.0

‘| Eile | Database Setup Map Data Files  Expork Help
#E New Linked Database

2 Open... Chrl+
Ext

New Linked Database: Allows you to link more tables For the time beng, the
application only support table A04, BO6, BO7, B08, DISTS, and UNIDS of SIS Database
and tblOrgUnit and tbiMonthlyDataField of the DHIS.

The Open command opens Access Database and the Exit commands ends the session of
your Database Filter gpplication.

Database Setup Menu
This menu has only one command — Connect Database

& Linked Table Manager B |

Select the linked tables to be updaked:

I wdB A0% (Ci\Rainalsls GAZA\20001A04,DBF) 2

[T wdBBOE (C:iaiiaisIS_GAZA\2000V606,DEF)

[T »gBEBO7 (C:i¥aiNailSIS_GAZAYZ0001607 DEF) Cancel
[T wdBBOS (CaikalsIS_GAZAL2000V605 DEF)

[T wgg DISTS (Ci\¥aixailSIS_GAZAY2000\DISTS.DEF) Select Al
™ o[F tbiMonthlyDataFisld (C:\Dhis\DHIS_#Gaza.mdh)

r »[E] thlorgUnit  (C:Dhis\DHIS_#Gaza.mdb)

[ agp UNIDS {Ciiaixail515_GAZALZ000YUNIDS DEF) Deselect Al

| Eﬂlwavs prompk Far new location

Connect Database command gives a posshbility of connecting to different databases. On
clicking this command the following screen will appear. If the old Database (SIS) is not
located in the path shown (CAXaXa\SIS GAZA\2000\), sdect the check boxes of the
dBase tables and check the “Always prompt for new location” check box. Click OK and
follow the ingtructions to locate your Legacy Database.
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Register Region/Province

g Database Filter 1.0
J Filz | Database Setup  Map Data Files  Export  Help

Conneck Database

Reqgister Reqion)Province

B Province Registration =]

4 Prowiriee Name |Gazel

Recard: H|4|| 1 P|H|H9| af 2

The small screen “Province Regidtration” is used to register provinces. Thiswas
purposdly designed in order to save and retrieve mapping of various provinces.

Map Data FilesMenu
This menu condsts of five commands.

1. Org. Units
It has sub commands to manipulate Organization Units Mapping.

i Database Filter 1.0
J File Database Setup | Map Data Files  Export Help

org, Units

Unknown OrgUnits

Yalid Crglinits

Map OrgUnits

Map Pay-Districks

Ipdate Crglinits

IIpdate Districks

BackUp Mapped Orglnits
Restore Mapped Orglnits

Legacy Data Field
IIpdate Data Files
Select Data Field

Creake DHIS File

v v w v B

Unknown OrgUnits. Displays the names of Organization Units tha exig in the
Legacy Database (SIS) but has no corresponding OrgUnits in DHIS Database. By
unknown hedth units, we refer to those un-mapped hedth units to the exiging hedth
units in DHIS software. Even if the hedth unit has a correspondent hedth unit name
in DHIS database, if was not mapped, it will gppear in the Unknown OrgUnits List.

Added Values: with the commands on the screen showing the unknown list, you can
save the list in Excel file format, you can view/check if these ghost units contain data
and by double-clicking a health unit name, the mapping window appear where you
can map the health unit. The* OK” command closes the screen.
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Unknown Health OrgUnits

Record: 14 < || 1k | et ]es] of 30

4 OrgUnith Location |DrgUr‘|i1Name ﬂ
0704 Chdkwe Dist Barragem
0703 Cholowe Dist Chilembene
0206 Guij= Chivonguene
0209 Guija Balavala
0203 Guija Sifo
0905 Mabalane Chinheguets
0907 mabalane Tsocate
1018 randlakaze Mussengue =l
Save as Spreadsheet Wiew Orglinits Data 4 |

Valid OrgUnits. Dislays the names of Organization Units exig in both the old

Database and DHI S Database. All mapped hedlth units will appear in thisligt.

> : : :
Recn:urdc::ud CrglinitLocation | orglnittarme ;I
0107 Bilene Centro de Sadde de Mazivila [
010z Bilene Centro de Salde de Messano
0111 Bilere Posto de Salde de Mangal
G E!lene Double Click ko Edit I&Jrgl_llni; Map:pinns a0
0115 Bilerne FosT e —anoe e Mamonho
0113 Bilene Posto de Sadde de Mamonho
0104 Bilere Centro de Salde de Praia de Bilene
0112 Bilene Posto de Saldde de Tuane ;I
Save as SpreadSheet | Edit OrgUnits Mapping | OK |

Record: HI q II 1 » IH IP*I af 107

Added Values: with the commands on the screen showing the unknown list, you can
save the list in Excel file format. On clicking “Edit Orgnits Mapping” command or
double click a health unit name, the mapping window appear where you can map
the health unit. The* OK” command closes the screen.

Map OrgUnits: Digplays a screen for mgpping the organization Units.

In the SIS Database, an orgUnit is identified by three data fields: District, OrgUnit
Name and OrgUnit Type. Bdow the red line is a combo box which lookup the DHIS
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OrgUnits regigered. Use the navigation arrows to navigate from one record to
another. To map an orgunit, click the combo box and sdect on the lig the
corresponding orgUnit name,

Added Values: the commands on the screen are Previous Record (the back arrow),
Next record (forward arrow), undo command and close form command. On mouse
over the button, the name of the button will be displayed in context text. To select a
matching record (health in unit) in DHIS click the record. The” event on click” will

save your mapping.

4

4

Recaord; I4| i ||

Record: HI 4 || 1k IH |H9I of 137

Map Drgums

RECORD COD [1101 &'*l ﬂ| e

DISTRICT |Bilene

OrgUnit Name: |Mau:ia Type: ICS

Map To DHIS: j

Centro de Salde de Litlatla Chicualacuala -
Centro de Salde de Mahalane kMahalane
Centro de Sadde de Macia kMacia
Centro de Salde de Maciene hMaciene
Centro de Sadde de Macuacua Manjacaze
Centro de Sadde de Macupulane banjacaze
Centro de Salde de Maivene Chibuto
Centro de Salde de Malehice Chibuto
Centro de Saldde de Mangunze hanjacaze

Centro de Sadde de Manhique banjacaze -

RECORD COD [0101 ﬁlﬂl e | R

DISTRICT [Bilene = Tl

OrgUnit Name: |rv1a|:ia Type: |CS
Map To DHIS: ICentrD de Salde de Macia 'I

Mapped record.

Update OrgUnits. This commands copies dl SIS OrgUnits into a Temporary table
where then can be accessed and mapped to DHIS orgUnits. Use this command only
once when you want to map orgUnits of new Province. For example, row we have
mapped dl GAZA orgUnits, if we want to mapp orgUnits from Niassa, we have to
link the database of Niassa and then use this command to save the records in a

temporary file for mapping purposes.
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Backup Mapped OrgUnits. Save a Backup copy of the mapped orgUnits

Please Enter the name of the Province you are working now. |

Pravince of the OrgUnits:  [Gazal 2

Save | EL" |

Sdect the Province which you are working with to save the mapping.

Restore Mapped OrguUnits: this restores dl Mapped OrgUnits from the backup file.
So if it happens someone runs the Update OrgUnit commands, al mapping links will
get logt! To restore the mapping links, use this command.

Please Enter the name of the Province pou are working now. |

Pravince of the OrgUnits:  [Gazal i

Save | EL" |

Legacy Data Field

This command has only one sub command — View Data Field 1D

The form displayed is for mapping the data fields from SIS database to DHIS data
eement fidlds. The mapping is used to determine the correct data eement I1Ds of the
DHIS software when creating DHIS import Data File.

To add new data field mapping, double click the data element to and a popup window
will appear. Enter the correct entries of every fidd and then click the plus‘+” Button.
The“Export Data Field to Spreadsheet” savesthelis in Excd file.
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=

|Legacy Field |Related Paper Form |DHIS Data Field

et oL 0 S Y Y o B O T Y N
= O

=
= R

15
16
17
18
19
20

CP1
C51
CP2
C52
CChB
CCM
cP1
C51
CP2
PF11
PF1Z2

PF22
PF21
PR32

Consultas externas

BOA las Consultas 0-11 meses
Y| Data Element [Mo de Novas Filula Utentes|
Fielated Farm |Ei|:|8
515Field ||:>-|:21
II+II | m_*
Mo de Movas Pilula Utentes
BO2 Mo de Movas ciclos de Pilula distribuidos
BOS Mo de Movas Injectivels Utentes
BOS Mo de Doses de [njectavels Aplicadas

DIU acabou {sim=1}
Pilula acabou {sim=1}
Injectavel acabou (zim=1)}

Export Data Fields to Spreadsheest

Edit Drata Fields Maping |

Added Values. with the commands on the screen showing the mapped and unmapped
data fields, you can save the list in Excel file format. On clicking “ Edit Data Fields
mapping” command or double click a row, the mapping window appears where you
can map the data fields. The“ close” command closes the screen.

Update Data Files. the command has four subcommands. A04, B06, BO7 and BOS.
Use this command to update the data after connecting to new database. E.g. if you
were connected to SIS dBase 1999, when you finish you connect the dBase 2000. In
this case you must update al temporary files.

g Database Filter 1.0

! File Database Setup

Map Data Files | Expark  Help

org. Uniks [

Leqacy Data Field »

Update Data Files » |

Select Data Figld  » BOG

Create DHIS File

k

3. Select Data Field: the command displays the list of dl data fidds of the Database
Table in the legacy database (Sstema de Informacdo de Salide). Sdlect one fidd to
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extract data & a time. The example below is from FORM BO07. If one wants to
extract data from BO7 then he/she must sdect one data field to extract its data item.
Select adatafidd from the dolEntry lig.

Warning: Do not disturb the strOrgUnit and Period column!

_ioix]
Field: |MOME Dake 05
Table: [JMIDS1 EO71 01
Sork: Dz
fppend To! | strQrglnit Period )

Criteria: |

DS
D&
D7
Da

The same appliesfor dl datafiles (A04, BO6, BO7, and BO8).

4. Create DHIS File: Use this command to create the DHIS Data file from any one
from the four data files To use this command you must have chosen the data field as
indructed in the Select Data Field above.

% Database Filter 1.0

i Ele Database Setup | Map DataFiles | Export  Help
2rg. Units
Leqacy Data Field
Ipdate Data Files
Select Daka Figld

Create DHISFile »

Export Menu

The Export Menu has commands tha dlow you to view (open) the created DHIS
Datafile, Exporting the DHIS datafilein Spreadshee and in Text file
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J File Database Setup Map Data Files | Export Help

MO Data in Text File

MO Diaka in Excel File
SMI Import File

Cpen MD Expart File
Qpen SMI Export: File
Delete Al MD Data

For the time being, only the MD (Monthly Data) commands are working. Thus you
can use the command “MD Data in Text File”, “MD Data in Excel File” and “Open
MD Export File”. The SMI command is under congtruction!

Added Values: The application, stores all the data in a temporary table. Before
exporting to DHIS text file or Spreadsheet file, you can view the data. This is
important because DHIS date format depends on the regional settings of your
computer. If you set eg. Norwegian, DHIS database will not accept your data
because of the date format. Thus why after generating few records, you are strongly
advised to check/view you data.

Help Menu

Added Value: The application database Filter displays the current date on the middie
of your screen all the time. This was made purposely to remind you your current date
format and hence to ensure that you set your computer in a setting that will produce
date format that will be accepted by DHIStool.

- 215-



£, Databasze Filter 1.0

Connection Bridge to Legacy Dafabases...
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