7

How to Set-up DHIS2 in a
New Context?

I

n the previous chapter, we provided a broad overview of DHIS2. In this chapter,
we describe some guideline principles based on our experiences around how can
DHIS2 be made operational and be set-up in a new context – be it a country,
province or a district. Our focus is primarily on the country level. Introducing DHIS2
is an integral part of the wider issues of strengthening a country’s HIS using primarily
evolutionary approaches of participation and development. In countries, typically,
there will be various computerised and paper-based systems in place already, which
will form the point of departure for database design and implementation strategies.
Setting-up the DHIS2 database is a pragmatic process; data elements and datasets
need to be designed and the issue of harmonised or overlapping data reporting
forms dealt with.
This chapter is divided into four sections:


We start with presenting three archetypical approaches of DHIS2 database design,
and discuss how to deal with existing systems within particular institutional and
political contexts.



Thereafter, we present two individual cases of practical DHIS2 implementation;
Burkina Faso and Bangladesh to illustrate the challenges and approaches in a
practical setting.



We will present a summary by the way of 10 general guidelines for enabling
DHIS2 implementation in new contexts.



We discuss processes of joining the DHIS2 development community, and how
this can contribute to fostering local innovations. A brief summary of the chapter
is then presented.

7.1 Three Approaches to Standardisation Using DHIS2
In this section, we present three different approaches representing ways to deal with
existing systems and the political context. These are characterised as follows:


All data in one bucket: Fragmented data addressed by a heterogeneous
database.



Minimum dataset: Solving overlaps, duplications and fragmentation through a
rationalisation process.



Maximum dataset: Accommodating all and incrementally harmonising.
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These three approaches are illustrated through country examples using DHIS2.

‘All data in one bucket’—Heterogeneous database approach: Example Botswana
During 2005–2008, DHIS1.4 was implemented and piloted in Botswana. At that time,
the HIS in Botswana was extremely fragmented, with several ministries involved
in the system and running and supporting different subsystems, and with the
health programmes adding their own vertical systems contributing to further the
fragmentation. As the main official routine, HIS run by the Health Statistics Unit
was ineffective, the various health programmes relied on their own systems, which
were designed and run by each of them. While all stakeholders acknowledged the
suboptimal situation, it was difficult to get enough resources together for a total
revamp of the system. In this situation, a pilot project to try to integrate the information
flows at the district level using the DHIS1.4 was established. It was supported by all
stakeholders and funded as a research project with limited funding by European Union.
Despite fragmentation of the HIS at the national level and with vertical reporting
structures at the district level, most of these information systems were handled by one
or two persons in one office, thus representing a paper-based data warehouse.

The reason for the lack of standards between health programmes was typically due
to existing differences in funding and organisational ownership. For example, rich
health programmes, such as the HIV programme of Prevention of Mother To Child
Transmission (PMTCT), had money enough to set up their own infrastructures to
collect timely data by providing transport, hiring their own people, and equipping
them with computers and software solutions. The Mother and Child Health (MCH)
programme, on the other hand, despite targeting the same pregnant women, had
very little resources and poor data collection and reporting routines. As an example,
both these programmes collected data on First Antenatal Care visits representing the
total number of pregnant women taking part in the Antenatal Care programme at
any time, a programme that is run by the MCH programme. Data on ‘first Antenatal
Care visits’ is an important piece of information, and is used as the denominator for
pregnant women served by PMTCT, and to monitor coverage and achievements by
MCH. The data collected by the two programmes on the same items such as the first
ANC visit differed, and, given the differences in resources, the data collected by PMTCT
was of better quality than the MCH data. Due to much better completeness rate,
‘getting in more data’, the PMTCT reported generally significantly higher numbers. In a
perfect world, of course, the two programmes would have joined their resources and
established joint procedures and systems for data collection. Alas, due to organisational
politics, and the fact that each of the programmes collected a lot of data in addition
to where they were overlapping, it was not possible to merge in the short run. The
DHIS mediated a ‘tactical’ solution, which was to store the data from both the reporting
systems and organise by labelling and ‘name’ the data elements differently; such as
‘PMCT_1st ANC visit’ and ‘MCH_1st ANC visit’.
In a similar situation in Malawi, the Expanded Programme on immunisation (EPI)
had more resources and better data than the official HMIS of the Ministry of Health.
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The approach to database design in Botswana was to make a direct mapping of
the paper-based system into the DHIS1.4, meaning that each cell in the paper forms
represented a unique definition in the database. Even if the paper forms had overlaps
and duplications, the duplications were replicated in the DHIS, without standardisation
of, in essence, equal data definitions.
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However, here it was decided to replace the immunisation data in the HMIS with
similar data from the EPI, because it was the ‘best data.’ A similar ‘swap’ was more
difficult in Botswana due to more complicated overlaps between the datasets.
Acknowledging that this approach of ‘heterogeneous data management’ would not
solve the duplications, the rationale for doing it was to allow for a fast implementation
by sidestepping ‘political’ obstacles in the set-up of the database. As long as no paper
form was changed since it was copied to an electronic format, a database could easily
be agreed upon by the various stakeholders. This strategy opted for a quick solution
in an environment, where the capacity to negotiate an integrated solution was not
present at that time. The heterogeneous semi-integrated data collection tool, the
DHIS, was then to be used as a platform for further integration. However, the efforts
to integrate the data flows in Botswana stalled, it turned out to be too difficult to
manage the heterogeneous database as too much knowledge about the data (metameta-data) had to be managed by the managers rather than through the metadata
in the database. While the failure of this approach to achieve integration was also
due to not enough resources and support by the programmes, which was required
to manage such a complex technical and institutional process.
To conclude: to manage similar data elements with different values and different
sources, is difficult and not recommended as a general process to standardise and
harmonise disparate data-flows in a country. Such a process maybe required for special
cases, for example:


Funders need to monitor projects they are supporting, where projects are sources
and they may deliver services, and report from them, within and in addition to
the general health services.



Comparing data of similar types but derived from different methods, such as
comparing routine data with survey data, where survey data maybe used as
thresholds against which routine data are correlated.

‘Minimum Dataset’ – Fragmented Data – Harmonised Database:
Example Sierra Leone
When the integration project started in 2008, Sierra Leone had a severely fragmented
HIS with 17 compulsory forms to be reported from each facility, many of which
with overlaps and confusing definitions and procedures for data collection. The first
approach to the integration process was to keep the paper-based data collection
forms as they had been used, and use the DHIS to standardise the fragmentation and
overlaps ‘behind the scenes’ in the database. Using this approach, all data elements
appearing in the paper forms were identified and organised, in order to identify
and avoid both the duplications from overlapping data forms and of data elements
in terms of their definitions. As a result, a coherent integrated data warehouse was
built, where one data element in the database could be related to a field in several
data collection forms. While the forms may have several similar and replicated data
elements, each data element was given a unique representation in the database.
Figure 7.1 shows how multiple and duplicate data elements from the existing paper
system were joined and made unique in one data element in the database. For
example, with respect to DE5, only one value would be accepted, and if the two
forms had different values, this would be handled ‘outside’ the database, based on
the programme level ‘ownership’ of the data.
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“Maximum Dataset”: Harmonised Data Mapped to Harmonised Database –
Example Zanzibar and Tajikistan
In most of the countries implementing the DHIS, the system is intended to replace a
previous offline system, and/or the DHIS project is part of a process of revising and
harmonising the data collection forms. Here we give first the example of Zanzibar
and then Tajikistan.
Zanzibar represents an archetypical case of setting up DHIS in an ideal process of
existing collaborations between health programmes and stakeholders. The project
to implement DHIS in Zanzibar started in 2005. Following a survey that revealed
fragmented data collection and reporting due to disparate HIS and its subsystems,
the key objectives of the project were formulated as:


Strengthen information use at the district level.



Set-up an integrated data warehouse at the national level to facilitate access to
information by all health programmes and stakeholders.

All stakeholders agreed to revamp the system and to develop new and harmonised
datasets and data collection forms representing the needs of the different programmes.
Ministry stakeholders, health programme managers, district medical officers, and HISP
consultants conducted a series of meetings to agree on a set of standardised data
collection forms that would form the basis of the integrated data warehouse. The new
data collection tools included essential data from all health programmes taking part in
the integrated approach, such as Reproductive and Child Health, Immunisation, HIV/
AIDS, and Disease Surveillance. These standard datasets were both made available on
paper forms to be used for data reporting from the health facilities and the district
level, and electronic forms, that is data entry screens mimicking the paper forms in
the DHIS used to register, validate, analyse, and report data at the different levels.
In 2005, the customisation and implementation of DHIS started by using the new
version of DHIS1.4, which was also simultaneously under development and refinement,
making Zanzibar, the primary testing case for this new development. Communication
of requirements and testing of new functionality from Zanzibar became an important
process in supporting the development of a more flexible and globally relevant 1.4
version of the DHIS software, which subsequently became the basis for the design of
the DHIS2, a process initiated simultaneously in Oslo.
Every year since the first version of the unified data collection forms, there has been
a revision process (enabled through a 3-5 day workshop), whereby the datasets
were revised and updated based on negotiations amongst key stakeholders and
departments at the Ministry of Health and Social Welfare (MOHSW). As a result,
the paper forms and the DHIS are updated on an annual basis to adapt to these
revisions. The standardisation process in Zanzibar toward one harmonised system has
been relatively successful and institutionalised due to the solid political backing
from both the Danish International Development Agency (DANIDA) and the Ministry
of Health.
During the first phase of the project from 2005, Internet was very poor in Zanzibar,
and DHIS1.4 was installed in each of the 10 districts on the two islands of Unguja
and Pemba. By 2010, however, the Internet connectivity improved drastically, and by
2011 the separate districts installations of DHIS1.4 were replaced by the DHIS2 on
a central server. The migration from the DHIS version 1.4 to version 2 was easy to
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carry-out because of the institutionalised buy in to the integration process. The Zanzibar
and Sierra Leone integration processes yielded the same result of a harmonised
and ongoing institutional process of data revision and unification. Both these cases
contrast with the South African approach of an agreement of a ‘minimal’ dataset in
that these two countries preferred a more all-encompassing and comprehensive
approach representing a ‘maximum dataset’, which was incrementally pruned based
on experiences from use and ongoing and institutional negotiations.
A similar situation with respect to HIS, but with a different strategy employed is now
illustrated through the case of Tajikistan.

The Case of Tajikistan

In 2007, we were invited by the Asian Development Bank, to carry-out a situation
analysis of the national HMIS, and develop recommendations on strategies for further
reform and strengthening, including demonstrating the ‘proof of concept’ for the
software solution. Initially, a situation analysis was carried out at the national level
including of the central statistics division, about 8 of the national health programmes,
and other funding agencies such as the World Bank and WHO. Members from these
organisations were interviewed and their opinions solicited.
The situation analysis identified the existence of multiple primary recording forms
(hospitals – 25, polyclinics and health centres – 54, hospitals and health centres – 34,
Laboratories – 33, medical and forensic examination – 17, epidemiology services – 84,
others – 12) used at different levels of health facilities to record services provided.
Overall, we estimated about 35,000 data items were being collected with varying
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The Republic of Tajikistan, a country in central Asia, like many other similar developing
countries, was plagued with an inefficient HMIS, which international donors and
the national ministry were keen to reform. Many of the common problems existed,
including excessive data being collected, centralised reporting, no analysis and
local use of information. These challenges were all identified by various consultant
analysis reports. There was a software called MEDSTAT, which was in use for many
years, based on an outdated Foxpro platform, and with next to no functionality for
creating indicators or graphs and charts. The MEDSTAT application was controlled
by the national MEDSTAT office (the full form being Centre for Medical Statistics and
Information, Ministry of Health), managed primarily by statisticians. This application
was a mere electronic replication of the existing paper-based forms where all data
collected in the field needed to flow to the national level, with limited functionalities
for aggregation and no analytical features such as the ability to automatically generate
indicators. The extreme inefficiency of the existing HMIS was a key area that the
Ministry of Health and donor organisations were concerned with, and a series of
interventions were initiated, including the Ministry of Health and Asian Development
Bank supported Health System Reform Project (HSRP), which we report from and
where the revision of HMIS was one of its key components. At an earlier stage of
the project, a group of (Pakistani) consultants had worked out the strategic plan and
conceptual framework for a new national HMIS. Their analysis reduced number of
indicators from 1300 to 834 taking into account demands of national health strategy.
These 834 indicators were grouped into six main categories: demography, healthcare
resources, environment, healthcare services, MDGs and lifestyle. This framework was
then taken as the basis for next intervention – the design and implementation of
HMIS – carried out by HISP team members.
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frequencies, as each element typically had multiple disaggregations of age and sex
types. At the district level, data aggregated from these primary recording forms from
the different health programmes were captured into 37 reporting forms and sent to
the provincial level and further to national level office of MEDSTAT. Further, there were
parallel reporting systems in place with both the health programmes and the MEDSTAT
department sending the same information to their corresponding superior level in the
National Ministry, moreover in different formats, which created compatibility issues.
The 37 reporting forms of MEDSTAT were poorly designed, each hosting an enormous
amount of data elements, for example, the form titled ‘Prophylactic Treatment Activity
of Facility’ contained about 50 sub-forms, covering 1836 data elements, and spanning
about 75 pages. Two of the forms were collected on monthly basis, and the rest were
collected annually. Reporting forms were designed from different perspectives, some
were dedicated to cover entire activities of particular type of health facility, while others
were targeting narrow areas. This was leading to duplication or overlapping data.
There was no interoperabilityamongst the systems. For example, at the sub-national
level, the Tuberculosis programme entered data into Epi Info software and sent it to
the national level. However, since MEDSTAT could not import that data electronically,
the same had to be manually re-entered into the MEDSTAT application. Further, the
WHO had set up a web-based application to monitor some key MDG related national
indicators. However, since MEDSTAT did not support the functionality of indicator
calculation and also was not interoperable with the WHO system, the MEDSTAT data
had to be then manually made available to the Data Presentation System (DPS) for
the generation and presentation of these key indicators.
After the analysis by the HISP team, the first set of recommendations was to carry-out a
radical reform of the data elements, information flows, and to link it more closely with
the indicators. However, the Ministry of Health gave no permission to make any change
in the existing system arguing that would require clearance from very high levels of
the President office – including the State Statistics Committee. We were told, ‘not even
the logo of the paper form can be changed or moved.’ The HISP team comprised of
both health and IT professionals, who had experience in similar implementations from
other parts of the world. Given the lack of permission to carry-out any change, the
team was faced then with the dilemma of automating existing inefficiencies into the
computerised system. The strategy adopted then was:


Take the existing system with all its data elements, recording forms, and reporting
formats as it is, and develop the same on DHIS2, to establish that the tool can
do the job.



For some selected pilot sites, take all legacy data and import it into the DHIS2 to
be able to carry-out analysis on data quality and indicator generation.



Show the redundancies and missing data to the decision-makers, arguing for the
irrelevance of the existing data, and based on that, the need for change.



Simultaneously, identify key indicators that had been formulated by the Ministry
and their international partners, identify what data is required to generate these
key indicators, and then raise questions on the need for the data elements not
being used for indicators.

The strategy of adopting this ‘maximum data approach’ while being in apparent
conflict with the minimum dataset approach learnt in South Africa, was our political
response for the lack of permission to carry-out any changes. The idea was that
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through demonstrating firstly the DHIS2 functionality and secondly making visible the
inefficiencies of their existing system, we could try to create a basis for carrying out
further improvements and reforms when the political environment was hopefully more
favourable. Then working closely with a local open source focused NGO, the HISP team
successfully customised the DHIS2, imported legacy data, and demonstrated results.
Table 7.1 shows the degree of blank/zero values was included in the recommendation
for future improvement.
Table 7.1 Percentage of zeros/blanks for 2005–2006 data for randomly selected forms at
different levels
Table name (multi-table forms)

Number
of Entries
analysed

Number of
zero/missing
values

Percentage of
zero/missing
values

1

Infectious diseases

76370

66153

86.62

Parasitic diseases

8576

6913

80.61

Hospital acquired diseases

11286

11127

98.59

Reproductive health facility activities

1360

148

10.88

Contraceptive resources

3060

1483

48.48

Contraceptive health

3672

1426

38.83

Contraceptive assistance

3264

627

19.21

7

Temporary disability and work injury

91403

82645

90.42

8

Active tuberculosis diseases

22848

16158

70.72

9

Sexually transmitted diseases, fungal skin 26928
diseases and itch

23352

86.72

10

Psychological disorder (alcoholism, drug 16214
addiction)

13243

81.68

10D

Employees with scientific degree working in 7548
organisations, enterprises.

6702

88.79

11

Mental disorder and behaviour connected 15488
with usage of psycho-active substances

14303

92.35

12

Diseases registered in treatment facility of 692736
catchment area

542084

78.25

12D

Diarrhoea diseases registered in treatment 17226
facility of catchment area (0–14 years)

13306

77.24

12O

Acute respiratory diseases registered in 11154
treatment facility of catchment area (0–14
years)

6741

60.44

13

Abortion report

11232

8920

79.42

1020365

815331

79.91

5

Total
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The average percentage of non-zeros or blanks was identified to be close to 80%
displaying a very high redundancy or non-use of data. With respect to the other
strategy of analysis with respect to indicators, Table 7.2 is reflective of the approach.
Table 7.2 Percentage of data elements fulfilling indicator needs – indicator to data mismatch
Indicator group

Quantity of indicators in a group

Percentage of data availability from
existing data elements (apr.)

Demography

353

30

MDG

12

25

Lifestyle

28

20

Environment

89

5

Health conditions

224

90

HC Resources

128

70

Average

40

Table 7.2 analyses the ‘(mis)match between data element and indicators’ based on the
design principle that all raw data should be converted to indicators if it has to be of
actionable use. Table 7.2 indicates that despite an enormous amount of data being
collected, less that 40% out of the 833 defined indicators could be calculated using the
MEDSTAT data. For example, the MDG6 indicator calculation (United Nations – 2001)
requires data on women in the age category of 15–24 years, whereas the Tajikistan
HMIS collected data on the 15–19 years age group.
The above two examples depict how we analysed and presented anomalies with
existing data. Further, the customised DHIS2 application was installed in seven pilot
districts, and staff members were trained to use the new system. Also legacy data
from the MEDSTAT system was imported into the new database. At the end of pilot
project, the Ministry of Health acknowledged both the value of the DHIS2 and the
redundancies in the existing system, and initiated a new round for HMIS strengthening
based on the pilot experiences and the recommendation report from the HISP team
in 2008. Phase II, which is ongoing, is concerned with revising metadata to match the
national health strategy plan for 2010–2020. In this phase, a series of round tables were
organised to bring professionals from various health programmes together and revise
indicators and forms. The earlier list of 834 indicators was reduced to 367 in number,
their definitions were revised, and sources of numerators and denominators defined.
Now a list of 42 core indicators have been determined, which directly measures
and monitors progress toward achieving the national health strategy for 2010–2020.
Furthermore, a comparative study of the existing system versus the HMN framework
was performed, contributing to the revision of reporting forms, and the expectation is
also to reduce the number of data elements to the level, which fulfils indicator needs.
A Third phase project is to be launched in early 2012 with the support of the European
Commission, to enable a national roll-out of DHIS2 based on the revised forms.
At the technical database level, different strategies for harmonisation have been
illustrated. The South African case, described in greater detail in Chapter 1, was based
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In summary, the various strategies followed for standardisation, as described through
these examples, are context dependent and employing varying hybrids of technical
and institutional processes. Standardisation in the process of implementing datasets
in the database typically helps to reveal existing inconsistencies, making the problems
visible, and to lay the ground for the next step of reform. It is important to note
that standardisation will always be an ongoing process, and whether it is radical (for
example, South Africa and to some extent Sierra Leone) or incremental (for example,
Botswana), or whether we start with the ‘minimum’ or ‘maximum’ approach, will be
highly dependent on the political context and the technological options that the
existing infrastructure allows. The web-based and data warehouse approach no doubt
allows for a strategy of accommodating ‘all’ but runs with it the danger of automating
all existing inefficiencies of the paper-based system, and with it undermining the
sound public health principles of ‘using information for local action.’ It is important thus
for the technical processes to be accompanied with sound and ongoing institutional
mechanisms based on a public health inspired approach to reform.
Drawing from the discussions and different examples discussed, we provide a figure
which summarises the different approaches to standardisation (Figure 7.2).

7.2 Setting Up DHIS2 – Two Cases
In this section, we present detailed guidelines on how to set up and implement DHIS2
in a country using two cases from Burkina Faso and Bangladesh.
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on an approach of designing data for decision-making, only including the most
important data from each area. However, with growth in momentum, gradually more
areas and data were added, which was easily accommodated through the flexible
database structure. In this way, national standards for essential data were developed
‘on top of’ other existing systems. The South African strategy, based on sound public
health principles, however, can be argued as being a product of their times where the
paper forms dominated and databases were standalone and more limited. The webbased architecture and the data warehouse strategy, however, provides alternative
approaches to data harmonisation and integration. As the archetypical approaches,
illustrated by Botswana, Sierra Leone, Zanzibar and Tajikistan exemplify, a starting point
was to include all data ‘as they are,’ without solving inconsistencies between them in
a heterogeneous database. While this strategy is not something we will recommend,
given the complexity of managing metadata, it provides a political approach to
get around the reluctance of health programmes to part with any of their data. As
contrasted with this above approach as followed in Botswana, Sierra Leone provides a
more sophisticated two-step strategy where in the first stage we accept that there are
different overlapping data collection forms in use, but address these inconsistencies
‘behind the scenes’ at the level of metadata structure of the database. In the second
step, build upon the gains from the first step to demonstrate that ‘full’ integration is
possible, and strengthen institutional buy-in. The Zanzibar example illustrates a hybrid
approach of a technical solution with an ongoing institutional process of discussion
and negotiation with constant revisions taking place on an annual basis. Here, the
start was with the revision of the data collection tools and to solve the inconsistencies
before setting up the data warehouse. The move from DHIS1.4 to DHIS2 provided
further possibilities to revise and quickly deploy the revisions.
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Figure 7.2 Comparing four different strategies for setting up the DHIS

7.2.1 The Case of Burkina Faso
Burkina Faso is a land-locked Francophone country in West Africa. They developed a
strategic plan for their HIS in 2009–2010 as part of the HMN process and started to
set-up DHIS2 as their national data repository in 2011. The HISP team provided the
Ministry a set of guidelines towards setting up DHIS2:
1. To establish a local team that can work together on setting up the DHIS2. In
Burkina Faso, a team of about five core people from the Ministry of Health was
formed and provided hands on training by HISP team on defining metadata and
setting up the DHIS2.
2. Establish a ‘demo’ or preliminary prototype of the application using DHIS2 as
a means to develop ideas and develop shared understanding of what is to be
developed and next steps. This was done by selecting few datasets; EPI; maternal
health; and population. After defining the organisational unit hierarchy, the demo
prototype included these three datasets and backlog data were imported into
it. A few relevant indicators were defined, such as Full Immunisation and BCG
coverage. Further, some shape files (maps) were imported, pivot tables set-up and
linked to the database, and charts were defined on the dashboard. This simple
prototype helped to concretely visualise what could be done and provide the
point of departure for design discussions.
3. Define data elements, dimensions and datasets: Collect all data entry forms and
analyse them in order to identify data elements, and also use this to understand
the data flows. Here, all the existing reporting tools were collected and pasted
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on the wall in order to get an overview. Then the duplicate data elements were
identified made up of same data elements with different names, or appearing in
different collection forms, or overlapping data element where the element was
a sum of or component of other data elements. Then the heading of columns
were analysed in order to see how data elements could be best named and made
into categories, a process which was driven by the needs for data analysis. For
instance, if the primary information needed was on disease conditions regardless
of the care (OPD and IPD), then the care categories could be options of category—
combination of the data element, such that Pneumonia will have two dimensions:
at OPD and for IPD. Detailed information (by OPD and IPD) could be got by drilling
down. The screen shot for this is given in Figure 7.3.
Here we have two data elements (Hemoculture tests done and Hemoculture test
result) each having two dimensions: hospitalisé (IPD) and externé (OPD).

5. Identify, collect and import existing electronic data from legacy systems: In the
case of Burkina Faso, an Access-based database system called RASI was previously
implemented at the district level, which was reporting district aggregate data from
all districts to the national level. There were also specific databases at the district
level for EPI (Immunisation) and IDSR (Disease Surveillance), which were identified
for importing into DHIS2.
6. Compare ‘old’ data elements imported with those in the new data collection
tools: The existing datasets had been revised at the start of the DHIS2 project,
making it necessary to map the old data elements to the new ones in order
to enable data import. Typically, in the old datasets, data elements would be
disaggregated by age while in the new forms there would be further disaggregated
by age and sex. So, in our design, we would keep data elements separate, one
named ‘old’ to store backlog data disaggregated by age and the other for the new
disaggregation.
7. Define in DHIS2 data elements from new data collection tools and group
data elements: As in the step above, it happens that when the structure of data
elements is changing the old structure cannot be manipulated to meet the new
structure. For example, it was not possible to map the data elements Malaria under
one year (old structure) to Malaria under one year male and one year female.
However, the other way, of course, is possible.
8. Import population data: Population data was available in Excel sheets, which
could be easily imported by writing scripts.
9. Create datasets and design of the data entry screens: To not waste time in
designing HTML layouts for the data entry screen, the paper-based layout was
just copied and pasted from OpenOffice into DHIS2 data entry screen designer
(Figure 7.4). And then the data elements were inserted into the layout. Some forms
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4. Set-up the facility list and organisational hierarchy: Map the country organisation
unit tree to the DHIS2 hierarchy, and group the facilities. If the facility names are
being imported from an existing database it is better to group them as the
importing takes place. Although the system could, in theory, support unlimited
levels, it is advisable not to have more than six or seven levels. When defining the
organisational hierarchy, it is important that the lowest coherent level for which
there is population data, should be in the tree. While organisation unit grouping
is a way to represent alternative hierarchies, it is not possible to enter data for
organisation unit groups, but only for individual facilities.

Integrated Health Information Architecture: Power to the Users

Figure 7.3 Category-combination options – screen shots
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were very challenging because of their length had to be split into multiple forms.
Particularly, the newly harmonised forms were designed like a book and not suited
for an electronic data entry screen. So since the final layout was not yet validated
by stakeholders, it was possible to improve the layout and even save paper.
10. Identify and group indicators and validation rules and include them in the
DHIS2: There was a national Metadata document including indicators. Further,
specific indicators were also provided by health programmes. Both indicators and
validation rules were defined in the DHIS2.
11. Create views and connect them with pivot tables: Views are kind of pseudo
tables or a way to organise presentation of data from different tables. They are
what you will connect your pivot table to in the database. You have to write your
own SQL queries for views. You can also use DHIS to create the views but then
your query cannot exceed 255 characters.
12. Import GIS map files (shape files) into DHIS2: Shape files for different divisions
(national, region, province, district, commune and health facilities) were imported
into DHIS2 (Figure 7.5).
13. Identify reporting needs and designing appropriate reports in DHIS2 using
iReport: Preliminary work was done in collaboration with stakeholders to identify
their reporting needs. While some reports were standardised in pre-defined
formats to be generated dynamically for different organisation units of different
periods, for the adhoc, user driven reports, Excel pivot tables were used.
14. Creating users and defining user roles: The following user levels and roles were
agreed, which were documented in a handbook:
w

District health information officers: Authorisations for data entry, run validation
rules, generate reports, view GIS, add min/max values, view dataset
completeness module.
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Figure 7.4 Category-combination options – data entry screen
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Figure 7.5 Map of regions in Burkina Faso displaying BCG coverage, for 2007

w

Regional health information officers: Authorisations for validation rules, create
or edit organisation units, generate reports, do data analysis, create users, and
view GIS.

w

System administrator: All rights.

15. Implement the system and continue development and improvement in close
collaboration with users: The system after demonstrating to stakeholders was
then installed on a central server for testing and validation before going to districts
for roll-out (training and utilisation). This formed the basis for piloting, evaluation
and further evolution of the system.
Répartition de la CPN1 par FS au PREMIER TRIMESTRE (Idem pour les autres
indicateurs et par trimestre)
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Graphique n*: repartition de la CPN1 par FS dans le DS de Koudougou au premier trimestre
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C. Indicateurs, Tableaux, et graphiques à intégrer dans DHIS2 au niveau DRS
Figure 7.6 Sample report based on user requirements
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7.2.2 The Case of Bangladesh
The Bangladesh HMIS represents a case of extreme fragmentation, where there exist
for the different directorates multiple HIS involving independent platforms, software,
business models, with large amounts of overlapping data and next to no transformation
of data into indicators and its use. Furthermore, each system collects data from the
district and Upazila (sub-district) levels through their own channels, involving different
formats ranging from paper, Excel sheets, and Word documents. Once the data reaches
their specific national level directorates, the multiple systems click into play. To try and
address this complex situation of extreme fragmentation, the Bangladesh Ministry of
Health in collaboration with international development partners launched the Health,
Nutrition and Population Sector Programme (HNPSP) in the year 2008. Further, the
Government of Bangladesh asked GTZ, now called as GIZ (Deutsche Gesellschaft für
Internationale Zusammenarbeit), to support the Ministry towards HIS strengthening.
With this in mind, the GIZ launched the Data Management Information System (DMIS)
project in March 2009, with the aim to strengthen information support to HNPSP
through more effective integration of information flows and systems using the strategy
of a centrally managed composite data warehouse.



Director General of Health Services (DGHS).



Directorate General of Family Planning (DGFP).



National Nutrition Programme (NNP).



Second Urban Primary Health Care Project MIS (UPHCP).

The DMIS went about mapping the different information flows, understanding the
varying deployment models, collecting the list of data elements being used, and also
the data from the different systems were collected for the previous three years. Figure
7.7 represents the ‘spaghetti’ of information flows which we identified to exist in the
Ministry of Health.

Figure 7.7 The “spaghetti” of information flows in the Ministry of Health, Bangladesh
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A first step in the DMIS initiative was the mapping of the disparate information flows.
Initially, the focus was on the systems of the following four key stakeholders:
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After having conducted the situation analysis, the next step was the selection of the
tool for the data warehouse. One of the options considered was the creation of an
application from scratch using the skills of the overseas consultants attached to the
DMIS project. However, through a coincident visit of the DMIS Team Leader to India
where she saw the DHIS2 in use, they decided to use it for the DMIS data warehouse.
To carry-out the required customisations, to import all the available legacy data into
the DHIS2 database, and to carry-out the required training and capacity building, the
DMIS contracted HISP India for required technical support. With the aim of facilitating
this integrated data warehouse and also strengthening the individual systems of the
directorates, an agreement was signed between GIZ and HISP India, which involved
periodic visits of the technical people from HISP India to Dhaka and carrying out
both the technical tasks and also training and building capacity of both the GIZ and
Ministry staff.
Most of the above mentioned directorates had different data collection systems using
software built from different technologies and on varying platforms. For example,
DGFP had a software built using ASP.net and Oracle as the back end. It also had legacy
data collected and stored in Microsoft Access. The complexity was heightened as the
directorates all had different information flows and organisational unit hierarchies
making it challenging to create an integrated data warehouse in which all data could
be accommodated. Another of the directorates had outsourced the entire information
function to a private vendor, and even had to pay for receiving their monthly reports.
The plethora of platforms, software, deployment models and metadata structures,
all made the data warehousing task an extremely complex one. A key aim of the
DMIS was to get data from different sources into the DHIS2 database, which required
firstly a detailed list of metadata concepts (organisational units, and its hierarchy,
data elements and datasets) which was created in collaboration with the member of
directorates through the mechanisms of workshops, and populated into the DHIS2
database. Further, a mapping of these metadata concepts was stored in an Excel sheet
which provided for the linkage between the DHIS2 and the various data collection
systems. Within a short period of time, over five million data values from the different
legacy systems representing the different directorates was imported into the DHIS2,
either using a onetime adhoc script or through the use of ETL (Extract, Transform and
Load) tools. Figure 7.8 represents the linkages between the data warehouse and the
different systems.
After importing data from the different sources in to DHIS2, various training programmes
were conducted at the national level with district and sub-district health staff towards
use of the DHIS2 and also highlighting the data quality issues and to analyse the
health status at the national level. Multiple workshops were conducted involving
DMIS team and representatives from the different directorates from the Ministry of
Health. An example of the kinds of analysis charts that were prepared is provided in
Figure 7.10.
Further, to strengthen the visualisation of data, the HISP team customised the GIS
module of the DHIS2 using shape files representing the Upazila boundaries. The
indicators generated from the DHIS2 could then be displayed using maps as shown
in Figure 7.11.
Through these various efforts, a successful data warehouse was designed at the
national level, which could be represented through the Figure 7.12.
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MOHFW

Other DS

Data Warehouse

DGHS MIS

EPI, TB
NNP MIS

UPHCP MIS

Figure 7.8 Data transferred from different data sources

Figure 7.9 List of tasks carried out towards creation of data warehouse
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Figure 7.10 An example of data analysis using legacy ANC data

Figure 7.11 Spatial representation of Family planning rate nationally and drilled down to Dhaka
Division: 2008

While arguably, a successful design prototype for the national data warehouse has
been established, a number of unfinished tasks remain, if the process has to be carried
on further. Some of the key tasks identified include:


While the national level integration of the various systems has been carried out
in an adhoc manner, to sustain them institutional agreements have to be reached
with the different stakeholders on the overall governance model. This will include
agreeing on whether these stakeholders want to continue their existing systems,
or will they merge with DHIS2, and if it is the former, setting up the strategy for
developing the integration bridge.



Currently, the integration is only being done at the national level, and still
processes have to be established for setting up the district level data warehouse,
and establishing the mechanism of flows from there to the national level.
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While huge amounts of data are available over the last few years, there is very
limited definition of indicators and data quality rules. Institutionalised processes
of rationalisation to eliminate the data redundancies and overlaps, and to define
health indicators is urgently required.



Infrastructure too must be rationalised, as currently there are multiple platforms
and servers, and a data warehouse requires a uniform deployment model.

In summary, the Bangladesh example demonstrates a process of national level
integration, creating results, and slowly establishing the grounds to scale downwards,
and for the implementation of an integration model based on a nationally owned and
institutionally agreed templates.

7.3 General Guidelines for Setting up and Implementing DHIS
Based on our empirical experiences in implementing DHIS over more than 20 countries,
and spanning about 15 years, we have inductively created a set of 10 principles to
guide the setting up and implementation of DHIS. These are discussed.
1. Database development – data, the content, the What?: When developing a
new database, a natural start is to define the data elements for which to capture
data, the different datasets (grouping of similar data elements) and to design the
data entry forms. An important precondition to that is the establishment of a
‘data dictionary’ which lists out the different data elements, provides operational
definitions for them, defines the primary sources of their recording and to whom
they are reported and in what periodicity. Data elements, uniformly defined and
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Figure 7.12 The DMIS national data warehouse based on DHIS2

197

198

Integrated Health Information Architecture: Power to the Users

understood, will represent the core building blocks of the database and must be
reasonably stable before moving to the next step. This next step would be to
define validation rules based on the mentioned data elements to be able to better
ensure the correctness of the data being captured. After the input part is defined,
the next step is to define indicators, which are the core elements of the analysis
part of the system. Definition of indicators should normally be done through an
‘indicator dictionary’ which includes defining the indicator, the formulae for its
generation (with numerator, denominator and factors), explaining the context of
its use, and describing how it should be used in conjunction with other related
indicators. Later analysis tools such as reports and charts can be designed based
on the indicators and the data elements that have been specified.
2. Database development – the organisational hierarchy, the Where?: Health
facilities are generally the source of the data collection, and the organisational
hierarchy involves locating the facilities in both geography and in the administrative
structure—which facility reports to whom? In many countries, there are no strictly
defined and continuously updated ‘master file’ for health facilities, and one of the
very first steps in database development is to identify and set-up this reporting
structure in the form of an organisational hierarchy. As there may not be an official
standard, this process needs to include the different stakeholders as well as the
district level, as they will be the ones who know the situation. Establishing this
hierarchy also involves standardising the names and types of facilities, for example,
in India the same facility – a PHC – maybe known by various names including
New PHC, Additional PHC, and Main PHC, which makes it highly complex, for
example, to aggregate data by facility types. In India, an attempt is being made to
standardise this nomenclature through establishing the IPHS (Indian Public Health
System) norms for different facility types in terms of what is the infrastructure they
should have, and what is the level of services they are expected to provide.
3. Import and mapping of existing databases: Bringing in existing data to the
new system adds significant value in the initial phase as it makes it a lot easier
to demonstrate analysis capabilities such as the generation of charts and reports.
Further, importing in of legacy data helps to make visible the existing inefficiencies
in the data, such as duplications, redundancies and blanks, which helps to create
an awareness of the issues, and develop the impetus for change. With this, comes
the ability to convince stakeholders such as health programme managers and
donors to support the new system. In most cases, there exists a large amount of
electronically stored data from in-house database systems, Excel sheets or other
third party systems. This data should whenever possible be imported and mapped
to the data elements and the organisational units (locations/facilities) of the new
system with whatever feasible technical solution – adhoc scripts or more enduring
electronic bridges. However, most often, this should be regarded as a one-time job
for bootstrapping the database and does not necessarily have to be an elegant
and reusable method.
4. Securing necessary resources for the implementation: Doing a national rollout
is an expensive effort, which requires generating appropriate funding for a
sustained period for various aspects including the procurement of hardware,
server hosting, internal and external training workshops. The funding could be
retrieved from the government budget and/or with help from external donors. It is
vital that even relatively small amounts needed, for instance for airtime for mobile
Internet modem, are budgeted for and provided in order to avoid frustrations and
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unnecessary problems for end users. While we are advocating FOSS, which avoids
investing in large-scale licensing costs, it is important to budget adequate costs
for software customisation and for building in-house capacity on software within
the system. Often the states believe that given that it is free software, they have
nothing to invest at all in this domain. This is not correct; else, they are left with
no sustainable capacity in-house.

6. Set-up of a reliable online national server: As the technological development
moves on, most countries will have a mobile network that provides coverage for
a certain part of, if not all the districts. The use of networked based information
systems accessed over the Internet (also referred to as ‘cloud computing’) combined
with Internet modems using the mobile network is a great modern approach for
rapid scaling of the systems. This assumes a reliable online server at the national
level. The recommended approach is to procure such hosting services from
external providers (such as Linode and Amazon) which relieves the government
of providing necessary features such as back-up electricity solutions, regular data
backup, server maintenance and security and reliable Internet/network access, all
of which are difficult to find within the existing structure of the health system. A
typical concern is policy and in-country location of the data storage but this can
be mitigated with special arrangements with the provider.
7. Pilot phasing of the initiative: Before initiating the national system roll out, a pilot
phase is required, typically for all districts in one province or region, or all facilities
within a district. It is important to establish full coverage for one geographical unit
so as to be able to test the overall reporting and analysis facilities of the system.
The objective is to field test the application and get feedback on the system
from all stakeholders. Typically, end users will provide feedback on the data entry
experience, involving the data entry form designs, the usability of the data entry
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5. Integration of parallel systems: The typical government health domain has a
lot of existing players and systems. It is acknowledged and apparent that an
integrated database containing data from various sources becomes a lot more
valuable and useful than fragmented and isolated ones. For instance, it improves
usefulness when analysis of epidemiological data is combined with specialised
HIV/AIDS, Tuberculosis, financial and human resource data, or when immunisation
is combined with logistics/stock data, as it will provide a more complete picture
of the situation. Second, there is typically a lot of overlapping data elements
being captured by the various parallel systems. For instance, HIV/AIDS related
data elements would be captured both by the general counselling and testing
programmes and the specialised HIV/AIDS programme, or data elements related
to malaria in pregnancy will be captured by both the reproductive health
programme and the malaria programme. There are redundancies and gaps both
within and across health programmes. Harmonisation of the data collection tools
of such programmes will reduce the total workload of the end users, and bring
in improvements in data quality. This implies that such data sources should
be integrated into the national information system and also harmonised with
the existing data elements, which involves both data entry and data analysis
requirements and requires flexible and extensible information system software.
Most importantly, to achieve this, there must be an institutional buy-in of all the
relevant stakeholders based on individual discussions and negotiations. Technical
and institutional integration are thus fundamental in the integration of the various
parallel systems.
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functionality and design, content of reports and other analysis tools, the feasibility
of doing online data entry (modem and airtime accessibility) or offline data entry
(reliability of local installation). While undoubtedly, such feedback helps to improve
the quality of the overall system, it also enables the creation of user ownership
of the system. Typically, one will experience some resistance from end-users
regarding the change from paper-based to electronic systems, for instance related
to the decoupling of data entry forms and data analysis tools. Pilot testing helps
to examine the feasibility of the network connectivity and the national server
configuration with regard to performance and up-time.
Often, there maybe legacy systems that are running which needs to be gradually
replaced with the new system. One strategy is to shut that system down in the
pilot area, and replace it with the new system. If the legacy system is still in
production the primary focus of the end-users will be on entering data in that
system and the piloted system will get peripheral attention with sub-optimal
testing and learning as a result. Further, users will be burdened if they have to
enter data in two systems. If maintaining the legacy system is a priority and is
non-negotiable, then the data should be transferred by the technical team from
the legacy system to the new system without burdening the end-users. In this way,
first the users could be exposed to the reporting and analysis functionalities of the
new system, before establishing the grounds for removal of the legacy system.
8. Rolling out of the initiative, including review and ongoing extension: Following
a successful piloting of the system, the roll-out to the entire country needs to be
planned. The roll-out process is traditionally associated with installation and basic
training of the system. It is, however, useful to consider it as a more comprehensive
process involving multiple phases.
The first phase corresponds to the traditional activities where the first objective is about
achieving data completeness: To ensure that close to 100% of the data is being
collected. First this implies that the system should be implemented and used in
all districts and facilities in the country, and second it implies that data for all data
elements included in the forms are actually reported by the districts or facilities.
Another important parameter to be considered is timeliness of reporting where
data is reported within the institutionally agreed time frame.
The second objective is related to data quality: To ensure that data capture errors
are reduced to a minimum. Several measures should be affected to achieve this:
First, the data entry and data review should be done by skilled personnel, typically
with a public health perspective and a sound understanding of the context
of data. Merely applying statistical techniques of data quality analysis without
an understanding of the public health context of data, will lead to erroneous
and incomplete analysis. Having said this, it is important to apply automatic
data evaluation methods such as logical validation rules and outlier analysis to
understand abnormalities of data, but these need to be further investigated from
a public health perspective.
The second phase is about enabling district and hospital officers to use standard
analysis tools such as reports, maps, charts and pivot tables. Users should be
able to find (within the application) and execute those tools while being able to
access data relevant to their facility or district. This must be followed by a basic
understanding of the purpose, meaning and consequences of those tools and of
the data being analysed.
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To accommodate for large-scale roll-out processes, a detailed plan is required
outlining the details of training and follow-up strategy as covering all districts
in a country in a phased manner with clear milestones and indicators. This
represents a logistical challenge in terms of organising workshop venues, trainers,
participants, equipment and hardware. To speed up the process and achieve full
coverage, several training teams need to be organised to carry-out activities in
parallel.
A national HIS is a growing organism, which needs to be maintained and constantly
extended. As the system usage increases, more requirements and needs will
emerge from new and existing stakeholders such as district record officers and
health programme staff. Regular review meetings including such stakeholders
should take place where data capture tools, such as data elements and forms, and
data analysis tools including indicators and reports, should be revised and new
tools potentially added. In addition, requirements for new functionalities should
be managed and appropriate software development resources be secured. Such
regular activities for supporting the extension and enhancement of the system are
vital to maintain the current momentum and learning processes and to improve
long-term project sustainability.
9. Training and capacity building: Most of the objectives mentioned in the rollout section depend heavily on appropriate user training. User training can be
conducted in several ways. An effective activity, especially for getting started, is
training workshops. Users such as district and province record officers, district
managers, data entry officers and health programme managers are gathered
and given training, which represents a combination of theoretical lectures and
hands-on practice on relevant topics including data entry, validation, analysis
and reporting functions. Participants should be kept to a manageable number
depending on the facilities and number of trainers available. Sufficient hardware
for all participants to do practical work must be provided.
Another useful activity is on-the-job training which has the advantage that users
get individual follow-up in their home working environment. This provides the
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The third phase involves data usage: Regular use of data analysis to improve
evaluation, planning and monitoring of health activities at all levels helps provide
meaning to the HIS. Data from the information system should be used to evaluate
the effects of implemented measures by looking at key indicators. That learning
should later be used to make informed decisions on future planning. For instance,
when low immunisation rates are discovered through an immunisation report
coming from the HIS, this should help to create the trigger for strengthening
an outreach vaccination campaign. The effects of the campaign could then be
monitored and evaluated based on up to date reports and informed decisions
made on whether to intensify or wind down. Later, the system could provide
information regarding what quantity of vaccine doses which must be ordered from
the supplier, when, and for which facility to strengthen the overall programme.
However, it must be noted that information is a necessary but not a sufficient
condition to take decisions based on information. While the HIS can provide the
necessary information, sufficiency of action will only come with political will, the
availability of required resources to take decisions, and basic competencies of the
users in analysing, interpreting and converting this understanding of information
into action.
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ability to help with individual specific needs or questions and address issues
related to hardware. Also, giving individual support will help boost the motivation
and ownership feeling of end users.
The period between a workshop and on-the-job training can be used for home
work assignments, where users typically are assigned to create meaningful analysis
of their district or province. This work can then be given feedback on and used
as basis for individual training, and covering the formal component of training
evaluation.
10. Decentralisation of data capture and management: Migrating from paper-based
systems or primitive databases to full-fledged web-based HISs and from capturing
district-based aggregated data to facility-based data entails new possibilities for
decentralised data management, which should be exploited. Firstly, the facilities
with sufficient hardware and network connectivity should be tasked with entering
their own data, which would help reduce the workload of the district health records
officer who might use the freed up time for data analysis, data use, feedback to
facilities and improvement of data quality efforts. Secondly, maintenance of the
facility hierarchy in terms of facility classification and health services provided at
the facilities is a resource demanding task and should be decentralised and done
as a joint effort by all district officers rather than by a single national team. This
will make the facility information more correct and up to date since the district
officers have better knowledge of their local situation and have incentives for
proper management, as it will eventually affect their performance indicators and
data completeness scores.

7.4 The DHIS Network as an Ecosystem of Innovation
Innovations of new technical solutions and new ways of doing things are generally
seen as being generated through active use of the technologies in question. Following
this line of thinking then, use of DHIS2 will generate ideas for improvements, new
functionalities, modules, ‘plug-ins’, and so forth. However, this will not happen just
like that, without cultivation. In order to generate innovations, we need an enabling
environment, which is actively cultivating new ideas. In our context, innovation is
organised around the DHIS2 platform, that is inventing new ways of applying the DHIS2
platform, using it for building new functionalities, solutions and modules, fostered
through practical deployments on the ground aimed at solving practical problems
such as registering a death or tracking a pregnant mother. For such innovations to
be enabled and fostered optimally, that is to be taken up and given a practical ‘shape’,
we need both an innovation enabling technical platform and a social organisation
that is actively cultivating innovative processes. While the former aspect regards the
DHIS2 as a platform, the latter will include the wider HISP and DHIS network of action,
including users, implementers, developers, implementation nodes and so forth, which
in this perspective we call an innovation ecosystem. We outline both dimensions of
such an innovation-enabling environment here.

DHIS as a Technical Platform for Innovation
For DHIS to become a global innovation engine, the following dimensions of the
‘platform for innovation’, are important:
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Scalability
The Internet, cloud infrastructures and mobile networks have drastically improved
the scalability of the DHIS2 platform; anyone with Internet can download DHIS2 and
build their own specific applications, which can then be accessed by anyone among
their targeted users, as long as they have Internet access. Applying the principle of
central servers, innovations in the nodes, such as new modules and functionalities,
are immediately spread to all users, and, providing that innovations be included in
the global core, all DHIS2 implementations globally.

Agile and Rapid Development Cycles

Support and Interfaces to other Groups and Third-party Development
Ideally, local innovations in the country and other nodes should ‘flow-up’ directly and
be included in the DHIS2 core, and thus be made available to everyone. However,
as discussed earlier, to include local innovations seamlessly requires organisation and
management at the levels of core developers and implementers, which is the key
organisational challenge of building the DHIS innovation ecosystem. The next level
in developing DHIS as a real innovation engine is to make it possible and easy for
third-party development of modules that can be plugged into the DHIS. Typical use
cases would be where DHIS is serving as a larger data repository and the third-party
innovators are building modules that in various ways are enhancing the access, analysis
and use of these data. The development of ‘apps’ and ‘plug-ins’ for Google, Firefox,
Mobile telephones and so on, is the driving engine behind the Internet economy of
innovation. In the case of more context sensitive application areas typically addressed
by DHIS, however, these approaches of creating a ‘market’ where such applications
would provide an economic opportunity, are of course less immediately obvious.
However, the cloud infrastructure will for sure create more demands for health and
other data from, for example, country data warehouses based on the DHIS2 platform,
which may spur innovations by third-party developers. In order for DHIS2 to be able
to tap into this potential avenue of innovations, we will need to develop a generic
and easy to use web-API, that is, a way to access the data in DHIS2 by an application
through the web presentation layer.

Innovation Ecosystem
The DHIS2 innovation ecosystem is the label we give the network of action surrounding
the development and implementation of the variety of instances of the DHIS2 around
the world and all the developers, groups, HISP nodes, Ministries of Health, Universities,
NGOs, international agencies and so forth, involved in the network. We may distinguish
some key groups of actors in this set-up:

Implementing Good Design

We regard innovations as emanating from technological learning, which again, is
catalysed through the use of technologies, and learning from trying. Innovations, that
is, in our contexts, represent new ways of addressing old as well as new problems
and needs, and more concretely, new modules and functionalities developed within
the DHIS2 platform. ‘Trial and error’ is the archetypical approach to innovations. This
principle is well translated to ‘rapid prototyping’ in the DHIS context. In order to enable
innovations, what is normally regarded as product-cycles, need to be short in time, and
they need to be rapid. The DHIS platform is developed and evolved in this way.
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The core DHIS2 platform developers: The global team who are developing the software
constituting the platform in close interaction with the use context through the DHIS2
implementers and designers. They are developing the innovations that are shaped as
technical artifacts.
The DHIS2 implementers and designers: These are the facilitators and developers of the
DHIS2 instances that are being implemented in countries. They are working in close
cooperation with users, and they are mediating ideas and requirements for new
functionalities and feedback on the software between the users and the developers.
They are the innovation mediators between users and core developers. They are also
innovators in terms of developing new ways of applying and using information.
Potential and actual users of the range of information and services: These provided by
the DHIS2 are many, and they are ranging from the individual users in the field to the
health managers at district and higher levels, policy makers, international organisation,
to the general public. This is the both the context and driver of innovations. Innovations
are generated in direct interaction with the DHIS2 platform, resulting in its further
reconfiguration, extension and development. Key innovations are linked to new ways
of doing things with the help of technology.
Third party developers: These are targeting actual and potential users and use cases as
a market for their particular innovations, which may take shape as new modules or
plug-ins, but also as new configurations of the platform, without new add-ons.
Educational schemes, training and universities: Make up the institutional glue, which
enables innovations to actually materialise through the cycles of use-ideas for
improvements-trial-workable module or work practice. While ‘learning through use’ as
a first step in a process of innovation and ‘conceptualising new ways of doing things’
as the second, the following steps of bringing ideas all the way to technologies and
implementations will require a range of skills where universities and wider training
schemes are key components. Masters and PhD programmes and now also the DHIS2
academy have been important building blocks in the innovative DHIS processes since
the start in the 1990’s.
Figure 7.13 provides an overview of the DHIS2 innovation ecosystem.
A key challenge in the DHIS2 innovation ecosystem is to establish ways for local
innovations to be spread globally by being made part of the global core, or by being
compatible with the generic interfaces to the DHIS2 core. In the previous chapter, we
have discussed the complicated process to organise distributed development and
deployment in such a way that all the country specific branches and versions of the
DHIS2 are compatible with the ‘core’, that is using the generic interfaces. This is needed
in order to ensure that local innovations are becoming part of the global core and
thereby are shared by all nodes in the system. Innovations may become part of the
core through simple inclusion, in the cases where the module is developed as being
compatible with both the global core code base (using standard interfaces) and the
DHIS2 coding standards. If this is not the case, the essence of the local innovation
will be included through redevelopment, as was the case with the Indian Dashboard.
Ideally, therefore, the more synchronised the local module development is with the
global core development, the better, that is, the less resources it takes to make it part
of the global core.
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Figure 7.13 The DHIS innovation ecosystem

The DHIS community; the country DHIS and HISP teams and nodes and what we
label DHIS implementers and designers are the key actors in making the complicated
DHIS innovation system evolve. We have seen how important these DHIS activists and
their ‘circulation’ between countries and between ‘nodes’ are for the working of the
DHIS innovation system. They are mediating requirements and innovative new ways
of doing things between the users communities and the DHIS developers. The key
challenge is to ‘innovate’ ways to institutionalise this circulation of people, ideas and
new practices within and around the DHIS community, and to constantly extend this
community. Practical institutional ways of organising the DHIS community are through
the DHIS2 academy, that is, regionally organised and providing advanced training in
design and implementation of DHIS2, and by organising developers and implementers
workshops. In addition to institutionalising the face-to-face meetings and physical
circulation of people, the electronic communities like the DHIS2 developers and DHIS2
users email lists are important.
To sum up, key aspects of the DHIS2 innovation ecosystem are:


Generate innovations through local use and global cooperation: To ensure rapid
product cycles between local innovations and global inclusion or redevelopment
as part of the core DHIS product. This will rely on effective mediation by
DHIS implementers and designers between users and uses cases and core
developers.



Share local innovations globally through the DHIS network of action: This will rely
upon the circulation of people, ideas and best practices between countries and
nodes in the network.
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Summary
1.

There are at least three approaches to data standardisation that have been
empirically carried out by the HISP team globally:
a.

All data in one bucket – “heterogeneous database”.

b. Minimum dataset.
c.

Maximum dataset.

2.

The specific approach selected in a country will be context specific
depending on the infrastructure available, the tools they support, political
will and the legacy systems in play.

3.

Setting up DHIS2 in a new context will involve a series of inter-connected
steps, including:
a.

Establishing local team from the Ministry of Health.

b. Creating a demo prototype.
c.

Defining the “what” – data elements and their dimensions.

d. Defining the “where” – the organisational unit hierarchy.
e.

Importing data required from legacy systems, and carrying out their
integration with DHIS2.

f.

Mapping out the “old” and “new” data elements and carrying out their
harmonisation.

g. Creating data collection tools based on logical grouping.
h. Importing population and other baseline data and indicators.
i.

Designing datasets and data entry screens.

j.

Identifying and defining groups and indicators.

k.

Creating views and connecting to pivot tables.

l.

Integrating the shape files in the GIS module.

m. Designing and developing reports.
n. Creating user roles and authorisations.
o. Implementation in a phased manner starting with a pilot and
incrementally scaling systems.
4.

DHIS as a global innovation engine is based on the following principles:
a.

Designing for scalability.

b. Development based on agile and rapid prototyping cycles.
c.

Supporting the integration to third party developers.

d. Creation of an innovation ecosystem.

