8

Building Capacity –
The Power of Networks

C

apacity refers to the ability to realise a certain potential to do something
purposeful. Building capacity then involves addressing at least three key set of
questions.



What is the task or problem at hand, which we wish the capacity to address?



What is the potential that is available to us?



How best can this potential be nurtured or cultivated so that it can be made
equal to addressing the problem at hand.

These are discussed.

8.1 Developing Human and Institutional Capacity in the Area of
Health Information Systems
Sustainable development relies on the nurturing of human and institutional capacity.
It is necessary to radically increase the number of health personnel with skills in
information system design and use and in the number of IT professionals with
knowledge of health issues. Broader educational programmes for building national
capacity and changing organisational culture need to be developed in order to
enhance and sustain HISs and to ensure national/local control over the process. Key
issues are:


Develop a training scheme for health workers and managers. Decentralised
district based systems for information handling implies that a large number of
health workers and managers from all health facilities and district and higher level
offices need to be trained in basic information handling, analysis and use.



Include courses in health information in the curriculum at nursing colleges,
medical schools and informatics departments. These courses need to be
contextualised and made locally relevant by basing them on local data and case
studies.



Masters Programmes as an institutional base for wider educational programmes.
In South Africa, for example, a training scheme of short courses ranging from basic
to the advanced subjects on HIS is based at the Masters Programme in Public
Health at the University of the Western Cape. Many thousands of health workers
have attended these courses since they started in the late nineties. This university
based institutional framework is appropriate for several reasons:
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w

Developing a sustainable institutional base for the training scheme as well as
a centre of ‘excellence’ in health information.

w

Providing participants with university certified courses and the opportunity
to work towards a full Masters, thus providing incentives for continuous
education.

w

Offering Certificate, Diploma, Masters, and PhD courses in HIS to students
and in-service staff. Such courses would normally benefit from international
collaboration (south–south or south–north).

Collaboration between informatics departments and medical schools on Masters
courses on health information. Health professionals need to learn about information
systems development as systems developers need to learn about health. Shared
courses between the two disciplines are an obvious way to optimise the use of
resources and include the best from both worlds.

In order for countries to be able to be on top of the technological development over
time, university-based capacity building through Masters programmes integrating the
academic disciplines of ‘general’ information systems and Public Health into a ‘Health
Information Systems’ programme are important. In the following section, we describe
such a Masters programme which is part of the global HISP-network.

8.2 Integrated Masters, PhD and Action Research
Within the public health domain, the following areas of skills and competencies will
be needed, as applied within the same three level framework of architecture that was
described earlier:
Social system level: This is the health system domain with the needed areas of
competencies that range from knowledge of data flows and routines to epidemiological
knowledge combined with knowledge of health services delivery and health
management and the use of information to support these processes and functions.
This is a wide area and ranges from the local level of primary health care delivery,
to facility management, district and programme management to policy making. This
involves specifying ‘information for action’, both in terms of targets for action and how
achievements maybe measured by indicators, and their definition.
Application level: This is where the applications are being customised to the needs
of the local context and represents the area where the health domain knowledge
is translated into concrete specifications. Defining indicators, evaluation rules,
and reporting functionalities in the DHIS2 illustrates how domain knowledge and
informatics skills are both needed and complement each other.
Data layer: This is the level of data standardisation; from developing national and
province level indicators and datasets to their maintenance and expansion over
time. Other important systems of data standards and related skills needed includes
knowledge about the ICD10, classification of diseases, and other systems of appropriate
classification in third world contexts, where diagnostic capacity maybe very poor, and
time not available given the large number of patients to be attended to.
The complementary combination of the two academic and professional domains of
public health and information systems, or informatics, are obviously needed for the
successful development of HIS, but not easy to achieve. The developing world is full
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of examples where informatics specialists have developed inappropriate systems that
are not responding to user needs and that are outdated and not running because the
‘consultant left’. Furthermore, the plethora of in-house developed systems, typically in
Excel, only adding to fragmentation and poor data management, represent the other
side of the typical situation emphasising that informatics competencies are needed to
complement medical and public health ones in order to design and develop effective
systems.

These integrated Masters programmes were based on the following pedagogical and
developmental principles:


Engage students in local practical development to ensure both the local
relevance of education and research as well as contributing to local systems
development.



Establish synergetic collaboration between the academic disciplines of informatics
and public health to ensure that the informatics students learn about the health
domain and how IT could be applied there and vice versa.



Establish collaboration with the Ministry of Health, both for education and applied
research; Ministry of Health staff taking part in teaching, and staff from the
Ministry of Health also being enrolled as students, and student research projects
being designed as to support Ministry of Health by developing HIS in pilot
provinces contributing to the larger national strategy.

Who is going to run and sustain the Masters programmes? In order to respond to
this developmental question, a PhD programme was established in Mozambique
together with the Masters programmes. Six staff members from the UEM University
were enrolled as PhD students at the University of Oslo in a ‘sandwich’ mode, meaning
that they carried out their research in Mozambique while also helping to supervise
the Masters students, while taking courses and attending their PhD related seminars
in Oslo.
The model is described schematically in Figure 8.1.
Since the start in Mozambique, over the last 10 to 12 years, the University of Oslo in
collaboration with respective national universities have established in-country Masters
programmes including in South Africa, Malawi, Tanzania, Ethiopia, Sri Lanka, and
Bangladesh. With funding and scholarship support from the Norwegian government,
and in some cases supplemented with national funding, more than 500 students
to date have been awarded such Masters degrees, many of whom have gone on
to register for doctoral programmes at Oslo. Till date, about 25 such PhD students
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The University of Oslo initiated an integrated Masters Programme in Mozambique
in 2000 and which has since spread to other countries as part of the HISP network.
This programme provides a vehicle for practical operationalisation of integration of
the disciplines of informatics and public health. At the Eduardo Mondlane University
in Mozambique, two Masters programmes in health informatics were started; one as
part of the public health programme in the Medical Faculty, and one as part of the
informatics department in the Faculty of Science (Figure 8.1). The two Masters had
some courses specialising their ‘own’ students, and a general introduction course for
the ‘other’ students, and a shared core module for students from informatics and
health worked together. Research and theses writing were also carried out with the
two groups working together.
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Figure 8.1 The integrated Masters programme model
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The collaborative and networked model creates understandings of best and worst
practices from other contexts, and how these can be adopted or avoided in their
respective settings.
The broader HISP ‘network of action’ is schematically described in Figure 8.2.
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Figure 8.2 The HISP network of action

8.3 Training Health Workers and Managers – What is the Task or
Problem at Hand?
Broadly defined, the identified key problem at hand is to make HIS more effective and
public health friendly wherein they are useful both at the institutional and individual
levels. While useful may mean different things for different people, in our context,
the critical criterion is the capability to effectively use the data being generated from
the system to address critical public health problems. It is the usability and usefulness
of the system, which is of critical importance, and capacities of the users need to be
developed keeping these normative aims in mind.
For example, a health problem facing a particular district is the increasing number
of maternal deaths from its catchment area. To address this problem, the medical
officers and district administrators require effective information support through the
HIS. This includes information on the geographical spread of pregnant women in the

Implementing Good Design
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catchment area, the prevalence of Anaemia amongst this group of pregnant women,
the availability of trained Skilled Birth Attendants (SBA) capable of providing outreach
services, the availability of facilities in the catchment area that are capable of providing
Basic Emergency Obstetric Care (BEmOC) services, and the availability of referral
transport to move women in times of emergency to the nearest facility equipped to
provide care. For this information to be provided and also used by managers to take
action, we need:


A well-designed HIS that has in its data warehouse data from different sources
of services (of pregnancies), infrastructure (on BEmOC compliant facilities),
human resources (SBA trained staff ), GIS maps (that show distribution of
villages and nearest facilities) – and tools to conduct effective analysis of cross
cutting indicators.



Decision-makers who have the capability to analyse, interpret and use this
processed information (shown as indicators) for making decisions, such as
related to how to strengthen training of SBAs or improving the coverage of
Anaemia care.



An organisation which is committed to use the health information and promote
the practice of evidence-based decision-making by investing necessary resources
(time, money and encouragement) and creating the enabling infrastructure.

Building capacity to achieve these above aims represents a complex socio-technical
challenge, which often cannot be dealt with a simple 2–3 days training programme,
but requires multiple and ongoing interventions geared towards creating long-term
sustainability. These interventions need to be geared towards building at least the
following set of skills:
Technical: Concerning the design of appropriate infrastructure, system, usability skills
of users, and higher order competencies of application customisation.
Public health: To support the creation of a culture of information use for local action,
health programme domain knowledge to help identify information needs, hard skills
around analysis and use of information, report writing, dissemination and feedback
of analysis.
Political advocacy: To help promote the message around the utility of HIS, being able to
defend the value of routine information against competing information sources (such
as surveys), to argue the value of evidence-based decision-making; and, to secure more
resources to support activities.
Implementation: To understand issues of design and the redesign of workflow and
related practices around information use to enable their local institutionalisation.
Particular individuals will not have all competencies, but will need to develop particular
skill sets, which could then feed into a collective resource pool. The capacity building
challenge then becomes to identify the different capacities to be developed for varying
user groups, and the process by which they can be synergistically leveraged.

8.4 What is the Potential Available?
A common fallacy in designing building capacity programmes is to assume that there
is limited or no potential available in the existing system or worse still that what
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exists is counterproductive to the task of introducing a new HIS. A consequence of
this assumption amongst donor agencies and also national ministries is to then plan
for the injection of expatriates, external consultants and short-term experts to try
and build required capacity from scratch. Histories of such attempts have resulted in
complete or partial failures. Most external injections, when only external, tend to be
unsustainable, remaining confined to the status of pilots as the experts supporting
it will tend to lack a sensitive understanding of the local context, and the resulting
systems will tend to be inadequate to be scaled.

In the Box 8.1, we provide an example from Kerala, India, to describe the positive results
of the state decision to cultivate the skills of the complete staff base.
Similarly, the institutional level also carries latent potential in the collective through
the simple fact of having historically being engaged in solving everyday problems,
and ensuring the show always goes on. Going back to the Mozambique example,
it was found that in a health facility that the printers rarely worked and repeated
requests by the staff to the superiors had not led to a solution. Despite this, superiors
kept demanding for printed reports. To deal with this situation, the nurses who
had friends in a nearby Missionary facility that was externally funded with better

Implementing Good Design

A study of HIS implementation in Mozambique provides a pertinent example of the
potential which is inherent in the system, but which often is ignored. The field nurses in
a district were being trained to use a particular HIS, and the implementing agency was
finding limited success in their efforts. A deeper examination of the problem helped to
identify that the trainers assumed that nurses had no computer related skills, and thus
required a week long all day training session on computer basics. This assumption and
plan ignored the existing context where the nurses had a heavy workload of seeing
about 200 outpatients daily, in addition to carrying out various administrative tasks
such as collecting salaries and drugs from the district office and also making home
visits. Since the training was organised in a separate room, the nurses were pulled out
of the context of their everyday tasks, such as dealing with an emergency patient or
for dispensing drugs. Frequent disruptions in the training schedule led the trainers to
conclude that the nurses were not serious about being trained, and so were unable
to learn to use the system. On a suggestion from a researcher, the training venue was
subsequently shifted to the office of the nurses to allow them to participate in the
training while simultaneously tending to their regular work. Given their high level of
multi-tasking competencies, the nurses could get reasonably trained on the system
while also ensuring other work did not come to a grinding halt. The important point
here is that there was significant multi-tasking potential available in the existing staff
and system, which had enabled work to go on for years despite the extremely poor
infrastructure, resources and high workloads. For example, even in India, the field
nurses (ANMs) ensure that tens of reports flow every month while catering to the care
needs (outreach, awareness and clinical) of the villages under their jurisdiction and also
to various administrative tasks demanded of them. In being able to historically deal
with these complex conditions, and find solutions to problems on hand in innovative
and opportunistic ways, a rich potential is created in the system that needs to be
sensitively understood and tapped into to support the HIS efforts. Alas, that is rarely
ever done, and this local knowledge most often ignored or even dismissed as being
irrational to the computerisation efforts. It is important to turn such thinking on its
head, and understand how such systemic potential can be leveraged and nurtured
for the larger support of the HIS.

214

Integrated Health Information Architecture: Power to the Users
Box 8.1

Tapping the potential of field nurses: Example from Kerala

HISP India has been engaged since 2005 in implementing DHIS2 in the health
facilities and carrying out training of the staff at different levels on various facets
of HMIS, including data entry, report generation, data quality analysis, health status
analysis, and on how HMIS processes can be institutionalised.
The state of Kerala historically has one of the most well developed health indicators
in the country, comparing even with the best in the developed world. The state is
famous for its high levels of literacy including of the women force in the state. The
state also has a history of a strong left movement which has contributed to creating
significantly mature (as compared to other states in the country) processes of
decentralisation and unification, including of their HISs. A consequence of this strong
culture of decentralisation has been the decision by the state to have computers
placed at the level of individual PHCs which contrasts with the other states in the
country where computerisation is at the level of the Block, which is a sub-district
unit at a level higher than the individual facility.
In 2008, the state signed a Memorandum of Understanding (MOU) with HISP India
to provide HMIS technical support including capacity building of more than 12000
health staff in the state. A significant and influential decision of the state was
that data entry would be done by the field nurses rather than by external data
entry operators. Consequently, all nurses were trained on HMIS. This had a positive
influence on the quality of data being reported as the field nurses knew intimately
the context of data and were able to spot data entry errors based on their field
experience and local knowledge. In absence of such contextualised knowledge,
external data entry operators make common mistakes in entering data. For example,
against ‘Number of Polio cases’, in some states the figures were reported in thousands
even though Polio had already been eradicated or at worst reported a few isolated
cases. Persons with knowledge of the health domain, like field nurses, would be far
less likely to make such mistakes.
Today Kerala has one of the most mature and decentralised HMIS in the country,
with well-institutionalised processes of local level data analysis for both quality and
health status.

infrastructure, would use their goodwill to get print outs when needed. Similarly,
the non-availability of an ambulance was often met by borrowing a car from the
community on a voluntary basis to transport a patient in need of emergency care.
The institutional potential identified here was of the ability to draw upon resources
from the community networks to cope with resource constrained settings of the
health system. These networks if sensitively nurtured could no doubt also support HIS
implementation. Both at individual and institutional levels, there is historically existing
potential available which needs to be recognised and celebrated, and not dismissed
as is often the case.
The metaphor of cultivation helps to understand and discuss how a system evolves
over time. The metaphor used in the domain of capacity helps to emphasise the
inherent potential of existing legacies, which needs to be provided with enabling
conditions to blossom and grow. A seed planted in the soil requires to be nurtured
through fertilisers, sunlight, water, and the removal of weeds. This nurturing takes place
over time and varies at different stages of the process and the process itself varies for
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different seeds. This approach acknowledges the existing installed base, for example,
the nature of soil and its cropping capacity, which needs to be considered and taken
account of accordingly, and is not something which can be done away to start from
scratch. The network approach helps to understand how to cultivate capacity, as
different resources required for this could be obtained from varying sources, of those
who know that best.

8.5 How Can the Potential be Cultivated? – The Power of
Networks

HISP has, over the last 15 years, evolved as a network spanning multiple countries
and also creating linkages across various kinds of activities ranging from software
development, capacity building, research and education. Collaborative networks, it has
been argued by HISP researchers, are a powerful means of addressing the challenges
of sustainability and scalability facing HISs in the South. Sustainability involves making
a HIS work, in practice, over time, in a local setting. This involves shaping and
adapting the systems to a given context, cultivating local learning processes, and
institutionalising routines of use that persists over time as well as when the external
support agencies go away and funding dries up. Scalability concerns the challenge
of how to make one working solution spread to other sites, and be successfully
adapted there. Scaling involves not only the spreading of technical systems, but also
the necessary learning processes which involves questions of who learns what, and
through what mechanisms, in order for the HIS to scale to new settings. Capacity
development thus becomes crucial and a fundamental process to inculcate and
strengthen such learning and go towards addressing pressing challenges of scale
and sustainability.
Capacity development through networks has the strength of providing the possibility
of learning in a collective which is more effective than doing so in singular units. A
pilot will remain a pilot and not scale if the learning from that pilot is not linked
to other facilities, systems, people and institutions to which it needs to scale. And
only when these inter-linkages are created, will a critical mass of interested people
be mobilised to take ownership of the system and in the longer run enable its
sustainability. Networking not only enables the creation of this critical mass, but more
importantly helps the collective to learn to work together, share learning and with
this make the network more robust. A key principle underlying networks is that more
are the positive linkages, the more robust the network will be. Alignment is a relative
measure of the extent to which the agendas and interests inscribed into the practices,
institutions, and strategies of the network pull in the same direction, and serve the
same purpose. A high degree of alignment is accordingly a characteristic for robust
and enduring network.

Implementing Good Design

A network, in contrast to a hierarchy which is defined in terms of hierarchical
relationships, in general terms refers to different people or institutions linked together
with respect to specific activities or tasks – a purpose. For example, the Facebook
represents a social network enabling social relationships using the medium of the
Internet. We discuss here how a network; electronic but also physical, can be mobilised
to support capacity development activities around the HIS. Specifically, we discuss
‘a collaborative network of action’ aimed at creating collaborative and co-operative
linkages through specific action around HIS development and implementation.
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Networks are never apolitical, and there are always negotiations around who gets
included and who does not. Care must be taken to ensure that some actors in
the network do not get marginalised for technological or institutional reasons, and
they have the space and legitimacy to make their voices heard. In the absence of a
hierarchy, interests have to be translated, based on an understanding and ongoing
negotiations. Interests have to be enrolled in a manner that others identify with the
initiative, while having the freedom to incorporate their knowledge and experience in
shaping the initiative. Further, it is not necessary that all initiatives need to start at the
centre, and may very well originate from other levels and sources, including from the
periphery. In fact, these are the kinds of innovations that a network like HISP seeks to
inspire. Such an approach of translation lies in contrast to that of ‘technology transfer’
where initiatives start from the ‘top’ and ‘centre’ without adequately considering the
needs and interests of the others, especially in the periphery. Metaphors used to
describe this process have included ‘parachuting’ and ‘design from nowhere,’ which
often ends-up with the following implications:


The centre does not have an adequate understanding of the conditions and
needs of the peripheries – so, poorly designed systems.



One shoe does not fit all, so initiatives always require a degree of sensitive
customisation to fit into varying contexts.



The periphery tends to dismiss these ‘instructions from the top,’ as they are seen
as ‘yet another one’.



Local knowledge and experience tend to get marginalised, and even worse
dismissed as irrational and counterproductive to the proposed initiative.

A translation approach acknowledges that change takes place in small steps, and
each step requires work such as creating buy-ins and adaptations of the technology
to suit the new context. At each stage of this translation, the technology may get
modified, new networks get created, and with it new forms of knowledge get infused
in the collective. Translation also is a dialectical process, with every step of change,
something of the old, and maybe also desirable, is lost as something new is added.
Translations necessarily are more effectively done in a networked model, as it involves
a process of give and take and mutual learning which runs counter to the principles
of functioning of a hierarchy which believes in a ‘top to down’ flow. In the context of
HIS implementation efforts, which necessarily require that technologies and processes
be sensitively and artfully integrated into different contexts and ways of working,
arguably a hierarchy based model is not effective. While this model maybe useful in
starting pilots, they are not so in the scaling and sustaining of efforts where the local
must necessarily take ownership of efforts.
Having discussed the effectiveness of a networked approach (over one of hierarchy)
with respect to HIS, some concrete examples are discussed to understand the role of
networks in fostering and nurturing capacity development.

8.6 Networks in Public Health Informatics
A network consists of inter-connected nodes, where each node is engaged in their
specific individual activities around HIS, while simultaneously having network linkages
with other nodes, collaborating on mutually agreed activities. Some nodes may serve as
regional or global hubs playing a co-ordinating function, while other nodes could play
supporting roles for specific activities. The HISP network is now concretely discussed.
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8.6.1 A Global Network – HISP
HISP is an example of a global network which includes different kinds of entities:


Universities and their Departments of Informatics and Public Health.



Ministries of Health at the national and state or province levels.



Users of the HIS at different levels.



International agencies like the WHO, Health Metrics Network and NORAD.



Local implementing agencies in various countries like HISP India and HISP South
Africa, and their local partners.



Software development groups around DHIS2, and also other open source
communities such as around OpenMRS and iHRIS.



Other NGOs, friends and well-wishers.

Table 8.1 summarises these different nodes and their roles in the network.

Entity

Status in
network

Key roles played

Network linkages

University of
Oslo

Global hub

• Manage core DHIS2
development and maintain
software repository.
• Conduct Doctoral and Masters
programmes in HIS, where
students from partnering
countries enroll.
• Obtain funding through
scholarships, university
research grants, commissioned
research.
• Define formal MoUs with WHO,
HMN, National Ministries, and
other partners.

• With WHO and
HMN engaged in
development of Public
Health Information
Toolkit, and its
implementation in Sierra
Leone.
• MoUs with universities
for running Masters
programmes and
student support for PhD.
• Running courses in HIS.

African
country
partners

Nodes with
South Africa as a
regional hub

• In country implementation of
DHIS.
• Universities running Masters
programmes and in-service
courses.

• Within country between
Ministry, State, University
and other agencies.
• With University of Oslo.
• Externally, with other
countries for sharing
software development
and training material.

Asian country
partners

Nodes, with
India as a
regional hub

• In country implementation of
DHIS.
• Universities running Masters
programmes and in-service
courses.

• Within country between
Ministry, State, University
and other agencies.
• With University of Oslo.
• Externally, with other
countries for sharing
software development
and training material.
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Table 8.1 Structure of the global HISP network
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WHO, HMN
and other
international
agencies like
NORAD in
Norway and
the EU

Supporting role

• Creating global standards
around HIS in which DHIS is a
key component.
• Funding support.
• Creating international
legitimacy.

• Creating MoU with Oslo.
• Funding research and
scholarships at Oslo.
• Presenting DHIS
and HISP to national
ministries.

Other open
source
software
development
groups

Collaborators

• Carrying out collaborative
software development.
• Sharing of software code.
• Working in the WHO
framework for the
development of the Public
Health Information Toolkit.
• Collaborations on research
paper writing.

• Linkage with
development groups.
• Collaborative groups
linked with WHO.

Notes
1. African partners include South Africa, Tanzania, Ethiopia, Nigeria, Liberia, Botswana, Gambia, Mozambique, Malawi,
Sierra Leone, Mali, Namibia, Togo, Ivory Coast, and Bukina Faso. South Africa plays the role of a regional hub, for
example, responsible to provide technical support to Nigeria, Namibia and Liberia.
2. Asian partners include India, Tajikistan, Bangladesh, Vietnam and Sri Lanka. In Asia, India is growing into the role of a
regional hub providing technical support to Bangladesh and Sri Lanka.
3. Currently, there are two main open source software groups that HISP is collaborating with:
• OpenMRS for the development of patient-based system.
• iHRIS for the development of human resources for health system.

Given this structure of the HISP network, the various forms of collaborative action aimed
at capacity development within and between network nodes are:







Developing and sharing software.
Promoting the use of information for action.
Conducting research, education and training.
Creation of training and other resource materials.
Fund raising.
Carrying out political advocacy.

Table 8.2 elaborates on the above actions and benefits to the network.
Table 8.2 Collaborative action in the HISP network
Collaborative
action

Details of action

Translations involved

Benefits of action to
network partners

Software
development
& its sharing

• Architecture design.
• Software development.
• Maintaining core
repository.
• Responding to
enhancement requests.
• Collaborating with other
partners.

• Conducting courses.
• Conducting
developer workshops
and seminars.
• Encouraging
partner countries to
participate in core
development.
• Decentralising
development
responsibilities.

• Enhanced software
development expertise
and confidence.
• Functional products
made available.
• Detailed
documentation made
available.
• Collaborations lead to
other benefits, such as
new opportunities for
development.
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• Development of analysis
skills.
• Creation of manuals and
other resources.
• Responding to analysis
requests.
• Collaboration with other
partners.

• Conducting courses.
• Carrying out research
and its supervision.
• Conducting
workshops and
seminars.
• Encouraging
partner countries to
participate in core
development.
• Decentralising
software
development
responsibilities.

• Enhanced public
health analysis skills.
• Spreading of culture of
information use.
• Detaileddocumentation
made available.
• Collaborations lead
to other benefits and
building cross country
understandings.

Research,
education &
training

• Running courses and
programmes.
• Conducting PhD
research and its
supervision.
• Publications and
presentation.
• Conducting in-service
training programmes.

• Encouraging
partner countries to
nominate promising
candidates for higher
studies.
• Collaborations on
writing projects
• Collaboration on
research projects
• Creating funding
opportunities.

• Higher institutional
capa-city to conduct
research.
• Higher institutional
capa-city to conduct
courses.
• In-service training
modules are shared.
• High visibility of
institution for research
strengthening culture
for higher studies.

Fund raising

• Writing research
proposals.
• Partnering in research
programmes.

• Collaborations with
partners.
• Learning from past
proposals.
• Expanding networks
of support.

• Increased funds for
research, education,
and implementation.
• Linking of studies
with practical work
– richer educational
experience.

Political
advocacy

• Promoting use of
free and open source
software.
• Promoting HIS as one
to support use of
information for local
action.
• Promoting approaches
to integration.
• Creating buy-in for
implementation access.

• Attending
workshops, seminars
and other events.
• Creating linkages
with international
bodies such as WHO
and HMN.

• Higher buy-in for open
source technologies.
• Higher buy-in for
perspective of HIS as
tool for supporting
local action.
• More robust network
of supporters.

In Tables 8.1 and 8.2, the structure and action related processes in the HISP network
are described. Such a network arguably provides a more effective structure to support
various multifaceted activities around HIS capacity development. By consciously
creating network linkages, synergies can be obtained to help provide larger benefits
to the network without each node having to create their own pilots and reinvent
the wheel, while also supporting broader processes of scaling and sustainability. We
discuss how a global network like HISP can support and enable capacity development
in a country context – the example of India.
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8.6.2 Merging of Global and National Networks for Supporting Capacity
Development: Example from India
Since early 2008, the Indian Ministry of Health has been engaged in an intensive
process of reforming their HIS, including its redesign and implementation with the
supporting software. The different entities involved in this network include:


The National Ministry of Health, which controls the overall network.



The National Health Systems Resource Centre (NHSRC), which is the nodal
technical support agency to the Ministry of Health including for the strengthening
of health information systems.



Various state governments engaged in implementing the National Ministry’s
health information systems reform package including the supporting software.



Vyayam technologies, partners with the Ministry of Health for the development
and support of the national web portal.



HISP India, technical partners of NHSRC for the development and support of the
State application DHIS2, where it is being used, and also for conducting capacity
building programmes in the States.



International Development partners who are supporting particular health
information systems initiatives at the national and state levels.



Other educational institutions involved in the process of institutionalising
educational programmes in public health informatics.

In Table 8.3 the different roles of the network partners are outlined.
Table 8.3 Structure of the national HIS network
Entity

Status

Key roles played

Network linkages

Ministry of
Health

National hub

• Defining national HIS agenda,
including the reform package.
• Monitoring of the coverage and
quality of data for each states.
• Conducting various training
programmes and workshop to
support HIS implementation.
• Designating roles and
responsibilities of different
partners.
• Providing funding support to states
through the planning process.

• With states to
pass directives on
implementation with
NHSRC to coordinate
and monitor their
support activities.

National
Health Systems
Resource
Centre –
NHSRC

Technical
support hub

• Active participant in HIS redesign
process.
• Customisation of state HIS
applications and creating linkage
with national HIS portal.
• Conducting capacity building
programmes.
• Building state support structures
using different models.
• Building collaborations with other
partners.

• With MoH in advising
and reporting roles.
• With States in advising
and supporting roles.
• With educational
institutions and other
partners in enabling
roles.
• With HISP India
in contractual
relationship around
Memorandum of
Understanding.
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Nodes in
the national
network.
State is the
hub within
the state

• Recipient of HIS package from
national MoH to implement.
• Partnering with NHSRC and MoH
for capacity building.
• Working towards maturing the HIS.
• Working towards building scalable
and sustainable systems around
HIS.
• Responding to various MoH
directives.

• Providing directives
to districts and subdistricts to implement.
• Receiving technical
support from Ministry
of Health and NHSRC.

Vyayam
technologies

Software
development

• Developers of national web portal,
and its support and enhancement.
• Training and capacity building
around software.

• Contractual
relation
with Ministry of Health.
• Technical support to
States.

HISP India

Technical
support
partner

• Carrying out state specific
customisations of state application
on DHIS2.
• Trouble shooting and support.
• Carrying out capacity building
programmes.
• Promoting analysis and use of
information for action.
• Collaborating with NHSRC for the
production and dissemination of
resource material.
• Technology development in new
areas such as mobile and hospitals.
• Promoting integration of various
information systems.

• Contractual relation
with NHSRC.
• Educational linkages
with Oslo and
Universities in India.
• Software
development linkages
with Global HISP
network.
• Direct support
to States where
requested

International
development
partners

Supporting
role to
various nodes
– states

• Funding for specific projects.
• Funding for manpower.
• Promoting new concepts such as
of data triangulation.

• Relation with Ministry
of Health through
donor co-ordination
committee.

Educational
institutions

Collaborating
role

• Seeing to establish programmes in
public health informatics.

• Initiating relation with
NHSRC and HISP India.

After having sketched out the structure of the network and the associated processes,
we discuss how the global HISP inter-mingles with the national HIS in India in
supporting capacity development in the following areas:


Software development and its sharing.



Promoting the use of information for action.



Research, education and training.



Fund raising.



Political advocacy.



Policy support.

These different action areas are discussed:
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Software Development and its Sharing
In India, with respect to software development, two key entities are identified.
Vyayam technologies for the national web portal and HISP India for state applications
based on DHIS2. Currently, linkages between these two entities are weak, requiring
strengthening, for example, to ensure database level integration of the state and
national applications to enable seamless transfer of data between them. This will help
to avoid redundancies as when data entered in the state application does not need
to be re-entered in the national one due to absence of software linkages.
Another weakness in the existing network is the limited capacity in the state nodes
around software. This creates two sets of problems:


The state has a high level of dependency on the software providers, and as a
result, their own capacity continues to be limited.



There is limited institutional capacity to be able to translate software requirements
of the departments into effective solutions.

Such a capacity to understand and translate requirements becomes especially
necessary in systems like the national web portal that is built on a proprietary
platform in which only the vendor has the capacity to modify the code. In such a
case, it becomes imperative that there is an in-house technical unit who can mediate
between the user and the vendor.
To try and strengthen these weak network linkages, different actions can be taken:


Advanced technical training can be provided to the state HIS teams to help
gradually grow their capacity and ownership over the software.



Other state agencies can be included into the network to help the development
of specialised skills such as the State Health Resource Centre or the State IT
Department. In specific settings, strong local NGOs can also be enrolled in the
network.



The vendor of the proprietary software could be contractually obliged to provide
the code base to the Ministry, who can then take the responsibility to provide
the required support for customisation and enhancement.

The linkage between the states and the national level will undoubtedly be stronger
than a linkage between the state and the vendor that is mediated through the Ministry.
A more radical suggestion in this regard would be to establish a national policy, like
in Brazil and South Africa, to have all public sector applications to be developed on
open source platforms using open standards. This will enable free sharing of software
amongst nodes, which could motivate states to take more proactive interest in
building their capacity to independently manage their application.

Promotion of the Use of Information for Local Action
This is another weak link in terms of action focus in this network for various reasons:


Due to the existing hierarchical model of governance, the key focus of the HIS
has been primarily towards strengthening upward reporting, and not horizontal
sharing or local action. The culture for such use of information is largely absent,
and urgently needs to be cultivated.
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The trust of planners and decision-makers to use data from the HIS is limited
because of a historical neglect of this system.



The capacity of planners to actually analyse and use this data is limited because
of their prior training and their inertia to learn new techniques.



Institutions which have the skills and mandate to carry-out such analysis tend to
be currently not part of this network.
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The action points to encourage addressing this complex problem can be multiple:
In the different nodes, champions can be promoted who can show examples of
use of information, which would encourage others to follow.



The software tools available for analysis at the national level include a complex
statistical package, which tends to be beyond the reach of learning of common
users. Serious attempts are needed to create more user-friendly tools, requiring
stronger network linkages between the developers and programme managers
who are important users of information.



Institutions like medical colleges and their public health departments should be
included in the network to build capacity to carry-out such analysis, feedback to the
states, and help build capacity there to carry-out such analysis independently.



Professional training content developers need to be included into the network,
and made responsible to produce creative and interesting materials towards the
use of information for local action. Content development needs to necessarily
be based on local examples to allow users to better identify with the cases in
relation with their own situation.

Research, Education and Training
This action area again represents a weak link in the network. The primary reason for
this has been the absence of educational and research institutions in the network.
Further, agencies that tend to be entrusted with responsibilities for research tend to
do so in a consultancy mode suggesting short-term and quick fix prescriptive solutions
to problems that necessarily require a more nuanced and long-term approach. For
example, the solution of more training to address the problem of poor data quality
is a rather simplistic one, since problems of quality maybe linked to larger problems
of institutional fragmentation and poor record keeping. It is thus important to have
competent researchers and institutions to be engaged in this domain to define a
relevant research agenda for the Indian public health system. Creating multilevel
linkages between in-service training, education and research will help to focus the
action on relevant problems faced by the network.

Fund Raising
The availability of funds does not seem a limiting factor in the network, but its
distribution does. For example, huge amounts of money are invested in the purchase
of hardware and software, while a marginal amount on the development of people
and institutions. This proportion of funding needs to be urgently reversed. To carry-out
this reversal, more experts on HIS need to be introduced in supporting roles in the
planning and budgeting processes. The state health departments tend to have weak
capacity to be able to evaluate hardware or software proposals from vendors on its
technical merits, and instead are swayed by presentations promising the moon. Staff
within the state department needs to be trained in this regard, or external experts
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need to be included in the network in supporting roles to be able to carry-out such
assessment and providing advise on feasible solution.

Political Advocacy
Political advocacy involves people at senior levels being able to promote the value of
HIS, and be able to garner strong political support. Such advocacy remains weak in
the current network, as senior decision makers either do not have the time to engage
with deep issues, or are quickly transferred, or do not have coherent perspective on
HISs and how it can benefit the health system. Putting such senior people through
orientation and awareness building courses and seminars can help to develop a more
effective form of political advocacy. Political advocacy can be also strengthened by
creating linkages with international agencies and standard making bodies such as
the WHO and the HMN, which can help ensure the national systems are in tune with
global trends, and further to strengthen legitimacy of their actions.

8.7 Institutional Level Building Capacity
In the public health system of many developing countries, a continuing problem is that
of HIS initiatives being person dependent, implying that while particular individuals
are at the helm, a system may flourish but wither away with their departure. For
example, in India, officers from the cadre of the Indian Administrative Service tend to
be the head of different departments like health, but are subject to frequent transfers
depending on the needs of their cadre, and often not of the health system. While
this system of transfer is something we can do little about, what can be worked at is
building institutional capacity with a design which transcends individuals, and creating
an institutional memory, which allows new incumbents to carry forward the initiatives
within an institutionally agreed framework. Some areas of focus are discussed.

Strategic Understanding of the Value of Health Information Systems
The institution, especially its leadership, must clearly understand the strategic
importance of HIS, including its value for planning, monitoring and evaluation, creating
transparency and confidence in the public. More important than understanding the
potential of technology, is the need to have a realistic perspective on the trials and
tribulations inherent in making systems work effectively, and understanding that
there are no silver bullets available to solve problems that are systemic in nature.
Strategic thinking also includes understanding of technology related standards that
the institution wants to adopt, for example, related to open source software and
accredited partners for collaboration.

Planning for HIS
Given an acknowledgement and understanding of the strategic importance of HIS,
the institution requires planning skills to translate their strategic vision into operational
plans. In India, states are allowed approximately 4% of their annual state budget to be
earmarked for Monitoring and Evaluation, and very often this amount is left unutilised.
This reflects an inadequacy in the planning capacity of the state where on one hand
funds are unused, and yet on the other hand, lack of resources are described to hinder
HIS development processes. Planning skills also requires a clear understanding and
prioritisation of where money should be spent. For example, an important thumb
rule is that nearly 90% of budgets should support people and implementation related
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efforts and the rest on hardware and software. Normally, we see the ratio is reversed.
Creating realistic budgets for HIS becomes an important capacity that institutions
should have for strengthening their systems.

Advocacy Skills in Promoting the Value of HIS
Advocacy can be seen as a form of evangelism or marketing of a concept that we
believe in and want others to enrol in to. Having political advocacy skills in promoting
the importance and use of HIS is extremely important, especially in a context where
the value of it may be unknown or worse still have a negative connotation attached
to it. Often, there is no high level champion of the cause, and the proponents are
at too low a level in the administrative hierarchy to be able to make a difference.
Advocacy is a capacity which needs to be cultivated to enable a larger level buy-in
for the system, and to create a network of champions who are willing to speak on
behalf of the HIS.

Keeping Abreast with Technological Trends

Institution Building
The institution must develop self-perpetuating systems processes to support the
creation of strong and robust systems around the HIS, including:


Expert committee to take decisions on standards for data elements, indicators,
integration, data policy, and so on.



National and state level technical teams for managing the required infrastructure,
and enabling integration mechanisms – both technical and institutional.



A state level capacity to strengthen training systems, including identifying training
needs, defining training calendars, preparing logistics of training programmes,
publication and distribution of resource material, and the evaluation of training
programmes.



An expert group of people responsible for establishing an overall framework
for HIS development, such as policies for use of free and open source software,
providing access of data to public, data security, and budgeting priorities.

If such and other institutions are in place, HIS development can evolve within a defined
framework irrespective of movement of key individuals. Capacity then needs to be
developed in an institution on establishing mechanisms such as defining terms of
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The technology domain of HIS is a virtual minefield with multiple and powerful
global vendors that recognise the large cake at stake to be procured for the public
health system. There are many new technologies being sold with utopian promises,
such as smart phones, notebooks, PDAs, smart cards, mobile phones, digital pens,
and many such more. The problem arises when smart and sleek presentations by
vendors manage to sway decision-makers who may not be very conversant with the
technologies. Decision-makers thus need to be equipped to be able to intelligently
read through these presentations and visualise ways of harnessing the capabilities of
the technology to the benefits of their organisation, and the inherent challenges in
doing so. To be abreast with technological trends, decision-makers need to develop a
sound advisory structure to get critical opinions and to guard against large amounts
of funds being wasted on irrelevant projects. Building the capacity of senior decisionmakers in this regard is thus, a crucial and increasing challenge.

226

Integrated Health Information Architecture: Power to the Users

reference, emphasising global and national level best practices to guide operations,
establishing procurement and contracting procedures around open source software
and other equipment, and development of standardised templates for working.

8.8 Building Individual and Group Capacities
As the point of departure, we acknowledge HIS involves different groups of people
requiring varying skills to be cultivated, and with different starting potentials. The
capacity building needs for different groups in a typical health system is summarised
in Table 8.4:
Table 8.4 Capacity building potentials and needs
Groups

Key skills to be cultivated

Identified existing potential

Field level
service
providers

• Standardising of
• Deep practical
formats, data elements,
understanding of
ground realities.
reporting and recording,
information flow.
• Solving problems in
resource constrained
• Data management
including data quality,
settings.
• Can relate data to
common errors and
how not to repeat them.
practical experiences.

• Formulating the
practical and
experiential knowledge
in terms of HIS concepts.
• Participatory techniques
by which their
knowledge can feed into
HIS design.
• Use of tools such as
mobile phones and
software

District and
sub-district
level health
information
staff

• Understanding of
• Understanding of how
formats, data elements,
the health system
indicators and
works at the district
information flow.
level and below.
• Use of technologies
• Typically, with
such as software, mobile
educational skills
phones and others.
in computers,
• Deep understanding
management and
of issues of data
statistics.
management including • Possess technical skills
quality, and how
around computers
computerised tools
and other peripheral
could help in their
equipment.
management.

• Complementing their
technical skills with
public health concepts
of data, indicators,
coverage, and so on.
• Skills to identify data
quality aberrations
and how they can be
addressed and not
repeated.
• Understanding of how
the health system works
in general terms.

State and
district
level health
programme
officers

• Analysis, interpretation,
feedback and use
of information for
developing programme
based interventions.
• Understanding issues
of data quality from
a health programme
perspective.
• Advocacy skills to
promote the use of
information.

• Skills in data analysis and
interpretation.
• Skills in being
able to formulate
their programme
related problems in
informational terms.
• Skills to use the
dashboard of the HIS for
carrying our analysis.
• Skills in using GIS for
spatial public health
analysis.

• Understand the
practical challenges of
implementing health
programmes, such as
for immunisation or
maternal health.
• Understand
programme specific
information needs.
• Typically have a public
health or medical
background.

Identified skill gaps to be
cultivated
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• Managing state
wide application,
including its regular
maintenance and local
customisations.
• Managing state level
technical infrastructure,
including trouble
shooting.
• Server management.
• Database administration.

• Technical
competencies in
computers, software
and infrastructure.
• Being collocated with
state programme
managers, understand
their information
needs.
• Typically has the
confidence of the State
responsible of the
overall health system.

• Advanced skills in
managing the HIS.
• Managing servers.
• Managing databases.
• Programming for being
able to enhance the
applications in place.

State level
public
health team

• Analysis, use and
dissemination of
monitoring data to
health programme
manager and feedback
to lower levels.
• Organising capacity
building initiatives.
• Creating and managing
a repository of public
health resources.

• Understand the
practical challenges of
implementing health
programmes, such as
for immunisation or
maternal health.
• Understand
programme specific
information needs.
• Typically have a public
health or medical
background.

• Skills in data analysis and
interpretation.
• Skills in being
able to formulate
their programme
related problems in
informational terms.
• Skills to use the
dashboard of the HIS for
carrying our analysis.
• Skills in using GIS for
spatial public health
analysis.

National
level health
information
systems
team

• Use of information for
programme evaluation
and impact analysis.
• Creating national
health information
policy including
standards, procurement,
integration norms, etc.
• Keeping abreast of
global trends and its
incorporation into
national systems.
• Visualising integration
of programme specific
information systems.

• Skills in statistics.
• Skills in monitoring of
programmes.
• Understanding of the
political context of
the HIS.
• Close proximity to the
national policy makers,
and thus can provide
useful inputs to the
same.

• Complementing
statistical skills by
building a public health
perspective, for example,
differentiating between
data elements and
indicators.
• Building competencies
in programme
evaluation, and not just
monitoring.
• Planning, coordinating
and general
management skills.

Table 8.4 helps to identify different groups who are targets for building capacity, the
capacities they should have, what can be assumed to be their inherent potentials in
place, and based on these what building capacity interventions are required.
Within the health sector, as technical systems become increasingly integrated, the
building capacity efforts also need to become more interlinked. For example, in the
state of Himachal Pradesh in India, the HIS includes an integrated suite of applications
with systems for routine health information, mobile health, name-based tracking, and
hospitals. While at the technical level, data interoperability would need to be assured,
at the institutional level, the field nurses and supervisors will be the direct recipients
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of all these systems, thus requiring building capacity efforts to be also integrated,
in which, not only are the interlinkages across systems be well explained, but also
users are made competent on not one but the suite of technologies. This becomes
increasingly challenging for both the trainers and trainees.

8.9 Strategies for Building Capacity
Given the multifaceted nature of the building capacity challenge, strategies to develop
them necessarily need to be multiple and interlinked. Building capacity is not just a
question of creating mechanical skills of using software, but requires a process of
education and a deep seated change of mindset, not just a mechanical learning of
how to follow the steps to run a software application. While skill development is
indeed an integral component of the building capacity agenda, it needs to be carried
out within a framework of critical questioning that can help to change mindsets, and
build a larger perspective on what HISs are. Some strategies are discussed.

8.9.1 Establishing Formal Education in Public Health Informatics
Many universities across the world offer degree and diploma programmes
in Public Health or Community Medicine at the Masters and Doctoral levels. In
some countries, like in India, there are also plans to offer similar courses at the
undergraduate level. However, very few of these programmes tend to offer
specialisations in public health informatics, despite its importance, and given the
current work trends. Since public health graduates are typically absorbed in the state
or national level health systems, providing them with formal training on public health
informatics is arguably the key to strengthen institutional and individual capacities to
deal with HIS.
Such formal education can and needs to take place at multiple levels. The first level
is at the Masters, where students are given a conceptual and practical grounding
in public health informatics, basic concepts that underlie it, understanding its value
within a health systems context, and also associated challenges and approaches in
making informatics solutions realise their potential on the ground. All the topics
described under building institutional capacity – strategic value of HIS, planning,
advocacy skills, technological trends and institutional development – all need to be
included in such a Masters curriculum, in addition to topics identified under individual
capacity building, such as competencies in data analysis, interpretation, report writing
and dissemination.
Graduates from such Master level programmes have various career opportunities,
including being absorbed within states or national level HIS teams. Another career
path for such graduates could be research and teaching within university settings.
Pursuing Doctoral studies could help students in building a research career and
contributing to framing a relevant research agenda for the sector, while also providing
supervision capacity to students taking Masters degrees. Further, together with the
Masters students, they can provide a valuable resource pool to carry-out in-service
short-term courses for staff from the health department.
In this way, a multi-level pool of capacity can be nurtured at the in-service, Masters,
Doctoral and faculty levels contributing to the development of large scale and
institutionalised public health informatics capacity in the country. In the context
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of India, this model of education in public health informatics has been discussed
with various premier universities currently offering programmes in Public Health or
Community Medicine, and how they may want to develop specialisations in Health
Informatics. Some of the universities engaged in these discussions include Birla Institute
of Technology and Science, Pilani; All India Institute of Medical Sciences (AIIMS), Delhi;
Postgraduate Institute of Medical Education and Research, Chandigarh; Sri Ramaswamy
Memorial University, Chennai; Jamia Hamdard, Delhi; Sri Chitra Tirunal Trivandrum, and
Tata Institute of Social Sciences, Mumbai. Drawing from the Oslo experience of more
than a decade in running such courses, strategies have also been discussed to try and
adapt the curriculum and methods to the Indian context, and create a common pool
of courses and other resources, which can be used by partnering universities. Bilateral
or multilateral Memorandums of Understanding between these universities and also
involving other global partners currently similarly engaged such as Oslo, Addis Ababa
University, and Colombo, can help to facilitate exchange of students and faculty for
strengthening respective institutional capacities to run these programmes.

8.9.2 Short-term Specialised Courses for In-service

There is thus an urgent need to establish a complete suite of specialised short-term
courses, say of one or two weeks, within a formalised institutional setting which offers
certificates from a recognised authority which the health staff can also use in their
CV for career enhancement. In South Africa, such a successful structure of imparting
short-term courses has been established within the aegis of the School of Public Health
in the University of Western Cape. Different provinces sponsor their staff to attend
these courses, which are imparted through the public health faculty of the School
and also various experts with practical experience and knowledge. Through this, staff
are exposed to current problems being experienced, and cutting edge attempts to
address them. There also is the flexibility for interested students to build upon credits
earned in short-term courses and cumulate them towards diploma or degree courses.
Over a decade, these courses have been run and literally thousands of health staff
have benefitted. Through this, a large scale institutional and individual level capacity
in health informatics more broadly and particular specialisations have been created,
which undoubtedly has contributed to make the South African HIS one of the best
in the developing world.
Developing countries can try to take a leaf out of the South African book, and examine
how public health institutions in the country in collaboration with organisations
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On one hand, while education programmes seeks to build more formal and
institutionalised capacity, there still exists a large gap of in-service capacity needs
of existing staff. Staff who have joined the health system more than a decade ago
have a lot of experience and practical knowledge, but limited formal exposure to
HIS, computerised or not. Typically, such staff does not have the luxury of being
able to take a one or two years break from their everyday work and to enroll for
university programmes. Further, one or two day training sessions typically carried out
by the health departments to support new HIS initiatives tend to be rather adhoc,
coming in between hectic everyday work schedules and a multitude of other training
programmes. As such, they do not provide adequate time and space for staff to pick
up required specialised skills. Further, as adhoc training efforts often do not provide
certificates of appreciation to the trainees, they do not offer motivation in terms of
career enhancement.
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engaged in practically addressing HIS implementation can be supported to conduct
a suite of short-term in-service courses. Establishing this structure within a public
health rather than an informatics institution arguably is more effective in meeting aims
of developing capacity towards public health friendly HIS. Regional centres of such
institutions could be established so as to enable more convenient and widespread
access. One such collaboration has been established between the Community
Medicine department of BITS Pilani, HISP India and NHSRC, with the aim to create
both a specialisation in public health informatics, and also a structure for conducting
short-term in-service courses.
In Table 8.5, a list of some samples of service courses envisaged are summarised. This
list is not exhaustive but indicative of potential short-term courses.
Table 8.5 Suggested short-term in-service courses
Name of course

Target audience

Particular skill sets to be cultivated

Global trends
in HIS – 7 days
course

Senior policy makers –
State Directors, Health
Secretaries, Directors –
from the national and
state levels

•
•
•
•
•

Strategic understanding of HIS.
Planning for HIS.
Technological trends in HIS.
Advocacy skills in HIS.
Institutional development for HIS.

Data
management in a
State context – 7
days course

State HIS responsible
persons

•

Basics of HIS, including concepts of data elements,
indicators, coverage, data warehouse, etc.
Data management, including issues of information
flow in a state context, data quality, addressing
them.
Using HIS computerised tools.
Institutional issues around HIS at state level,
including teams, budgets, responsibilities,
processes.

•
•
•

Data
management in a
district context –
7 days course

District HIS
responsible persons

•
•
•
•

Analysis,
interpretation
and use of
information for
local action – 7
days course

National, state and
district level health
programme officers

•
•
•
•
•

Basics of HIS, including concepts of data elements,
indicators, coverage, data warehouse, etc.
Data management, including issues of information
flow, data quality, addressing them.
Using HIS computerised tools.
Institutional issues around HIS at district level,
including teams, budgets, responsibilities,
processes.
Basic concepts such as related to indicators,
coverage, targets, information cycle and so on.
Understanding different sources of data and their
uses.
Skills in carrying out analysis and interpretation of
data for data quality and health status.
Report writing and dissemination.
Putting analysis of data into use – for priority
areas such as State, district and sub-district plans,
immunisation micro plans, and for programme
specific analysis.
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Technical training
on HIS

National, State and
district technical
teams

•
•
•
•
•
•

Using GIS for
public health
analysis – 3 days

•
•

HIS for
health service
providers – 14
days

Programme
managers at State
and district levels.
Advanced HIS
users.

ANMs, Male Nurses,
Health Supervisors

•
•
•

•
•

•
•

Other customised
courses as per
demand

Based on course

Advanced use of the various software tools,
including features of customisation, user
authorisations, system administration, etc.
Integration – standards, data exchange and
interoperability.
Server management.
Database administration.
Programming for HIS enhancement.
Managing data security.
Principles of spatial analysis.
Formulation of public health challenges in spatial
terms.
Use of GIS for spatial analysis.

Basics of HIS, including concepts of data elements,
indicators, coverage, data warehouse, etc.
Data management, including issues of information
flow, data quality, addressing them.
Using Mobile technologies for reporting, and other
computerised tools as required.
Institutional issues around HIS at district level,
including teams, budgets, responsibilities,
processes.
Engaging service providers to proactively
contribute to HIS development.

As per demand

8.9.3 In-house Training
In addition to the longer term diplomas/degrees and short-term in service courses
offered by institutions like universities, National and State level training or support
institutions, and other partners, the state health system are continuously running short
programmes or workshops of one or two days, either to build particular skills or carryout orientation on new HIS initiatives. Such programmes are conducted in house or
through some technical support agency at the national or province level. These efforts
are very important as they seek to fill the skill gaps. However, often such efforts are
not very effective in filling the gaps, as since the programme is conducted within the
premises of the office, the staff often still has to deal with their everyday tasks, answer
phones, and carry-out other errands. Dedicated attention cannot be maintained from
both the trainers and trainees. While in house training efforts have certain limitations
by the very nature of how they are designed and carried out, they play an important
role to play to implement certain focused tasks. They are not a substitute for the other
longer or short-term building capacity programmes identified earlier. They can only
complement them, specifically with respect to the following efforts:


Orienting staff on new initiatives.



Completing specific tasks like monthly data entry and data quality checks.
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Identification of master trainers who could be given additional responsibilities and
provided more specialised training.



Dissemination of government instructions and resource material.

8.9.4 Support Through Networks
The general approach to capacity building support followed by HISP has been to use
the power of the networks, in which learning and experiences can circulate. Strategies
used for circulation, as discussed above, come from educational programmes, research,
and in-service courses. Another approach using networks has been created by
OpenMRS through their OpenMRS Implementors Network (OIN). The stated objectives
of the OIN are to develop capacity for OpenMRS development and implementation
in developing countries. The network provides the mechanism to identify the needs
of the implementers and also to strengthen the community-based applications of
the application. The network becomes a dedicated forum for discussing and resolving
implementation issues, and also to develop capacity for training and mentoring. The
OIN has four key elements in their strategy to provide capacity building support:


Face-to-face networking.



Capacity development.



Community outreach.



Peer support and mentorship.

A fundamental point of difference with the approach of HISP and OpenMRS is the
emphasis on the Masters and Doctoral education programmes in the case of HISP.
These programmes are geared towards trying to strengthen educational capacity in
health informatics in national universities, which then in the longer run can serve to
create a more enduring hub for capacity development in the country. For example, the
national universities can become the base to carry-out in-service training courses for
the health department staff. Another point of difference here concerns the approach
to implementation. In countries where HISP is working, the implementation is also
seen as a primary responsibility of theirs along with the software support, and this
is carried out in various means such as university based teams, HISP NGOs, and third
party groups. The OpenMRS see themselves primarily as the development group who
links with local and third party groups to facilitate implementation.

8.9.5 Hand Holding and Support – Learning by Doing in Context Over Time
Often staff from districts is called to the state office for a 1–2 days training programme,
introduced to new software. Following which, they go back to their respective facilities
and are expected to carry-out their tasks without further support. The problem arises,
which often is the case, that when a user is stuck while using the software or the
new tool, they have nowhere to go to get support. Slowly, as requests for support
go unheeded, user interest in the application dwindles, leading to its stoppage. Thus,
arguably often more important than the 1–2 days training programme at a centralised
location, is the need for providing continuous and ongoing hand holding and support
to help promote learning by doing. In such an approach, the users are encouraged to
themselves solve the problems that they are experiencing and which they understand
best. However, to enable this process to be effective, a support group should be at
hand to help answer the queries they have, to backseat drive the process.
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An important question here is what should be the form of this support group, and
how should support be organised. This group can be in two forms:


As an in-house group made up of master trainers from the national, state, district
and sub-district levels. While the advantage of this model is that internal members
have a deeper understanding of the problems, the downside is that they often
do not have the time to provide dedicated support as they are dealing with
multiple other everyday issues.



To organise a dedicated support through a third party technical support agency.
While the advantage of this model is that group is dedicated and accountable
for the support they provide, the disadvantage can be in terms of them creating
an external dependency wherein the health staff themselves do not take the
initiative to learn and expect everything to be done by this agency.

Another example of learning by doing is provided from Ethiopia in the context of the
design, development, and support of ART (Antiretroviral Treatment) system for HIV/
AIDS management. The technical support group engaged in this process comprised
primarily of two students doing their Masters degree in informatics at Oslo and
carrying out their fieldwork under the HISP framework in Addis. To be able to provide
this support, this team of two needed to build our capacity in various facets of
the project. The first challenge was gaining access to the politically charged field
of ART management, dominated by American donors, and it is only after this
access could be gained that they could start to engage with understanding the
requirements. Thus, building capacity so as to be able to penetrate this brick wall
like political condition was a challenge. Following that, the team needed to build
capacity to understand the field of ART and its context of HIV/AIDS management, a
domain in which they had no prior experience. Further, technical capacity needed
to be cultivated to be able to design and develop the system in an open source
environment, which again was novel. Sustaining and scaling the system required
continuous and ongoing support to the users, made especially difficult with the
limitation of resources (for example, of data entry clerks) and ongoing political attempts
to destabilise the efforts. In Table 8.6, these multiple approaches to building capacity
are summarised.

8.9.6 Supporting Capacity Development Through Toolkits
Toolkits can provide crucial support towards capacity development. The metaphor
of a toolkit helps to understand the package of tools that planners and doers of HIS
need to have at hand to ensure its smooth progress. Like a toolkit for a carpenter will
include screwdrivers, hammers and saws to allow him or her to carry-out different
kinds of related tasks, similarly, the toolkit for a HIS planner will include tools for varying
purposes such as training manuals to support capacity building, user manuals to guide
the use of software, questionnaires to help evaluate the maturity of the HIS, and webbased resources to access to particular types of relevant information. The important
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A hybrid of these two models may provide the benefits of both systems. This could
be in the form of a technical support agency providing dedicated support for one or
two years, with an explicit component of their contract to build sustainable capacity
in the health system to manage this function independently in the future. The state
of Kerala in India has adopted such a support arrangement with HISP India, with
significant results.
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Table 8.6 Multiple approaches to building capacity
Facets of the problem domain

Methods of building capacity

•

Gaining entry (infiltrating the politics
surrounding HIV/AIDS and ART
management in Ethiopia)

Creating a political counter network by leveraging
upon:
• The experience of the pre-existing local HISP
team and its global dimension.
• The links the local HISP team previously
established with the state health department.
• Enrolling individual champions from the health
department, for example, The State’s HIV/AIDS
Programme Manager.

•

Eliciting requirements in the unfamiliar
domain of HIV/AIDS and ART
management (understanding different
public health issues, e.g. terminologies
used in the various paper formats, and
information and analysis needs from the
perspective of health workers).

Leveraging upon the broad mix of expertise
available in the global HISP team, including:
• Public health specialists (fellow students).
• Programmers (fellow students).
• IS experts (faculty).
• Suitable design and development approaches
(for example, evolutionary prototyping, and
participatory design approach).

•

Designing and developing the ART
System (learning the technologies
adopted in the project).

•

Implementation and scaling up.

Through employing various methods and resources
• Employing assistant data entry clerks from HISP
funds, and providing required training.
• Providing informal, on-site, and successive
trainings to data clerks at each improvised
versions of the system.
• Exchanging database tables over e-mail
with non-technical team members who
implemented the system in other states.

•

Maintaining political backing
(withstanding the prolonged political
situation to make the system work).

Through cultivating the political counter network,
benefits were obtained from enrolling more
champions at both the macro- and micro-level
health workers including data clerks.

role of toolkits to support capacity building processes around HIS has been recognised
by HMN as depicted in Figures 8.3 and 8.4 on tools and auxiliary tools, respectively.
Some examples of components of a toolkit are summarised in Table 8.7.
Brief overview of some of the tools mentioned is given below:
1. Tali tool to assess levels of information usage: This tool was developed by HISP
South Africa in early 2000 that helped to identify three levels of information usage,
and the detailed criteria by which a facility or a district system could be assessed
and placed into level 1, 2 or 3. Assessment can be done using a qualitative
assessment supported by a checklist containing the different criteria of each level
(see Annexure 1).
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2. Readiness matrix on use of information for action: This matrix has been
developed by Professor Geoff Walsham of Cambridge University in collaboration
with the NHSRC in India, and pilot tested for Indian states. It aims at supporting
the evaluation of the ‘readiness level’ of a province or district with respect to using
of information for action. The matrix is based on six dimensions of readiness each
with three sub-dimensions (see Annexure 2). Each sub-dimension then has to be
rated on a four level scale signifying different degrees of readiness. The dimensions
and sub-dimensions are summarised in Table 8.8:

Figure 8.4 HIS auxiliary tools identified by HMN

Implementing Good Design

Figure 8.3 HIS tools identified by HMN
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Table 8.7 Examples of required tools
Toolkit

Examples

Training manuals

User manuals for software to help develop individual level competencies in
understanding and using the software.
• User manuals for information analysis and use to help develop individual
level competencies to understand principles of information analysis and
how it can be put to support action.
• User manuals for data management to help develop understanding of basic
principles of information flow, data, indicators, data quality and validation.
• Training methodology handbook on how to carry-out training on HIS at
state and district levels.

Dictionaries

•
•

Frameworks

•
•

Assessment tools

•

Data dictionaries which describe data being collected in the HIS, including
details of its meaning, how it is recorded, which indicators it is used to
generate, and common errors made.
Indicator dictionaries which describe useful indicators for health
programmes, formulas for generation, what interventions they can help
to design, how to make interpretations, their relationship with related
indicators and common errors made.
Implementation planning framework which helps to identify the various
processes that need to be in place at different stages of the implementation
process.
To identify infrastructure related gaps for supporting an effective health
information system.

•

Readiness Matrix to assess readiness of health system to use information for
action.
Talli tool for assessing levels of information usage.
IMF Data Quality Assessment Framework.
Assessing the maturing of various processes such as training, technical
support, implementation, or data quality.
Assessing maturity of the health information system.

Survey
questionnaire

•
•

User satisfaction survey related to software use.
Trainee satisfaction related to training programme conducted.

Competency tests
and associated
certification

•
•

Software competency tests and certification levels.
Public health competency tests and certification levels.

Web-based
resources

•
•

Software code repositories.
Survey data, like National Family Health Survey and District Level Household
and Facility Survey in India.
Relevant web links on manuals and handbooks, for example, WHO Toolkits
on monitoring health systems strengthening – WHO HIS:
http://www.who.int/healthinfo/systems/WHO_MBHSS_2010_full_web.pdf
http://www.who.int/healthinfo/systems/WHO_MBHSS_2010_section3_
web.pdf
Monitoring the building blocks of health systems—a handbook of
indicators and their measurement strategies
http://www.who.int/healthinfo/statistics/toolkit_hss/EN_PDF_Toolkit_HSS_
InformationSystems.pdf

•
•
•

•

•

3. HMN assessment tool for national HIS: An assessment tool (see Annexure 3) was
developed by Arthur Heywood, Jorn Braa, Sundeep Sahay, and Calle Hedberg
for HMN in collaboration with representatives from the health services and
other stakeholders from the following countries: South Africa, Botswana, Malawi,
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Table 8.8 Dimensions and sub-dimensions of the readiness matrix
Sub-dimensions

Technology

• Software customisation.
• Server capacity.
• Internet access.

Information system processes

• Regularity of upward reports.
• Practice of feedback reports.
• Procedures for data verification.

Data quality

• Completeness.
• Accuracy.
• Verification procedures in place.

Human capacity

• Adequacy of team.
• Adequacy of training.
• Advocacy on information for action.

Institutional collaboration

• Involvement of programme management.
• HIS budgets in place.
• Integration of systems.

Use of information for action

• Data analysis.
• Feedback reports being generated.
• Action taken.

Mozambique, Tanzania, Ethiopia, India, Vietnam and Thailand. This tool aimed
at assessing the status of nations on their HIS, by quantifying achievements
of countries according to a normative framework across 11 categories. These
categories were identified based on HIS related problems found to be endemic
at all levels of the health administration. This included:


Fragmentation: A lack of coordination and integration among numerous
subsystems, where each health programme runs their own system with little
regard as to how this is integrated with the overall HIS.



Excessive data and reporting demands on health workers, with multiple
uncoordinated forms overlapping each other and leaving gaps.



Lack of standardisation and alignment within and between datasets and reporting
forms contributing to poor quality of data and the information that can be
derived from it.



Management hardly uses existing information for planning and monitoring.



Staff responsible for the HIS is inadequately trained and under-skilled at all levels.



Insufficient financial and political commitment to the HIS at the national level.

To try and address these adverse conditions, a normative framework was formulated
representing conditions that should necessarily be in place (Table 8.9).
This tool was used by a network of researchers to make an assessment of the National
HIS of 11 countries including 3 States in India. Results indicated that except for Thailand
and South Africa, a well-functioning HIS was not identified in any of the surveyed
countries. Various best practices, especially relating to addressing the problem of
fragmentation were identified through the practices seen in Thailand and South Africa.
While this tool was originally designed to make a national level assessment, it maybe
customised to do a similar exercise at the state or province and district levels.
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Table 8.9 Normative framework for HIS assessment
Context and resources

•
•
•
•

Legal and regulatory framework: Policy and priority.
Resources: Human, financial and equipment.
Data flow and information infrastructure.
Management: National and local HIS committees.

Process

•
•
•

Integration: Institutional, data and technical.
National indicators and datasets.
Software at the district.

Outputs

•
•
•
•
•

Quality of data and information.
Use of information: Mechanisms promoting information use.
Information culture.
Information for action.
Dissemination and advocacy.

The above three examples are only indicative of the kind of tools that can be used to
support capacity building in HIS, but many more tools are needed. These tools need
to be necessarily developed in networks of action so that resources are optimally used
and freely shared, and also to enable that multiple learnings can go into the design,
development and revisions of these tools. More importantly, each member has the
possibility to learn from the experiences of others, and to contribute their learning
to the rest of the network. This is the guiding principle and essence of the network
of action – the possibility to learn together, and the strength of collective learning is
more than individual learning. The use of web-based resources like the Wiki makes it
very possible for electronic sharing of resources and storing it in repositories which
can help provide access to all interested.

8.10 Institutionalising Capacity – Creating a Cadre of ‘Health
Information Officers’
For the different efforts towards building capacity, at both the institutional and
individual/group levels to be effective, they need to be institutionalised within the
health system. Institutionalisation involves the system to take ownership of the whole
set of processes around how capacity development is organised and also how the
products from these processes subsequently become a part of the health system.
The experience of South Africa is interesting in their strategy of institutionalisation
through a cadre of Health Information Officers (HIOs) for districts and hospitals to
manage the DHIS database which is being used nationally. The National Department
of Health have seen the value of the HIOs initiative and have extended it to posts
for data capturers, and the HIOs would then be responsible for the data processing
once it has been captured. They would for instance then make reports available to
various managers, create GIS maps, and also send data upwards to next level. In South
Africa, HIOs come from a mixture of backgrounds – some are environmental health
officers, others are nurses, some from the IT sector, and a few are statisticians. Empirical
experiences have shown there that the IT people invariably left to go back to the IT
sector where they earned more, whilst a health worker tended to remain in the post.

Building Capacity – The Power of Networks

239

Surveys conducted there have shown that it was easier to train a health worker to use
the application and understand the statistical issues, than it was to orient an IT person,
or the statistician to the health sector issues (for example, terms and definitions used
in the database, and an understanding of the inherent value of the data). Through
ongoing training and orientation, the HIOs now also understand the aspects of the
IT world, and can better communicate with the developers. This experience has been
largely successful notwithstanding individual differences in skills and interests, and
has helped to create a passage towards the middle road where public health and IT
people are at the two ends of the extremes. In Box 8.2 the job description of a HIO
as used in the South African system is presented.

Box 8.2

Job description of health information officer in South Africa

Job Purpose:
Co-ordinate the collection, analysis, presentation and appropriate utilisation
of District Health and Management Information at District, Sub-district and
facility level.

•

Provide good quality information at sub-district level to assist with indicator
driven decision-making.

•

Responsible for the overall quality of health data at the sub-district
office and provide accurate and appropriate information to facilities and
management.

•

Participation in the development of the DHIS.

•

Provide management and professional support within the sub-district health
information unit.

•

Submission of required data to provincial level.

•

Manage health information and coordinate and support related activities at
sub-district level.

•

Contribute to other strategic and operational programmes/policies within
the sub-districts by being an active member of the Sub-District Health
Management Teams (SDHMT).

•

Supervision/ongoing review of individual performance of the data typist.

Knowledge:
•

Proficient in the use of computers and Microsoft programmes and in
possession of an appropriate recognised tertiary qualification

•

Thorough working knowledge of District Health Information System
(DHIS).

•

Working knowledge of basic statistics and experience in informatics.

•

Sound public health knowledge.

•

Information for health.

•

District health information requirements.
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Skills:
•

Ability to work in MS Excel and MS Word as well as a working knowledge
of e-mail, Intranet and Internet.

•

Working knowledge of Arc Explorer.

•

Ability to work with DHIS (MS Access based).

•

Efficient in manipulating the DHIS and converting data into meaningful
information.

•

Efficient in dealing with people from diverse disciplines and good
interpersonal skills.

Independent activity, initiative, integrity, interpersonal understanding, patience,
perseverance, problem-solving, self-responsible, and team facilitation.

Other developing countries could think of a similar strategy where the existing District
Managers or there equivalent are subject to building capacity programmes so as to
obtain a core skill set of the kind described in the Box 8.2. These core skills can be
defined as the essential skills which all health information personnel should have.
At the state or province level, additional competencies would need to be added on
as identified in discussions above. For example, the State health information team
members would need additional competencies in server management, database
administration and programming. Conversely, at the sub-district levels, such as field
nurses and supervisors, the staff may not need similar computer-based skill training
if they are not engaged with computerised data entry and reporting. In short, the
strategy is to define a core essential skill set for health information systems staff, and
add or delete from that as per job requirements.
Summary
1.

This chapter addresses three key questions:
a.

What is the task or problem at hand, which we wish the capacity to
address?

b. What is the potential that is available to us?
c.

How best can this potential be nurtured or cultivated so that it can be
made equal to addressing the problem at hand.

2.

Often the potential which already exists in the system is not given due
importance, and is even seen as unproductive. This is an inappropriate view,
and the existing capacity should be celebrated and built on.

3.

Key to HIS strengthening is building synergetic competencies which
combines the disciplines of informatics and public health. Informatics people
should know about the domain of public health where the systems are to
be applied, and the public health people must learn about IT in order for
them to use it more effectively to address field level problems.

Building Capacity – The Power of Networks

4.

241

Capacity building is a multi-level and interconnected exercise involving:
a.

In-service training for health staff.

b. Masters level courses in health informatics, shared by departments of
informatics and public health.
c.

Doctoral level studies in public health informatics.

5.

The University of Oslo has been implementing this model for over 15 years
across multiple countries in an effective manner.

6.

Potential capacity for cultivation needs to be nurtured at both the levels of
the individual and institution.

7.

Collaborative action for capacity development in the network of action
would include:
a.

Software development and its sharing.

b. Promoting use of information for local action.
c.

Research, education and training.

e.
8.

Political advocacy.

Capacity building programmes would need to be tailored differently for the
following varying groups of people:
a.

Field level service providers.

b. District and sub-district health information staff.
c.

State and district health programme officers.

d. State level technical team.

9.

e.

State level health information teams.

f.

National level health information teams.

Some short term courses envisaged for the above groups of people
identified include:
a.

Global trends in HIS.

b. Data management in a state context.
c.

District management in a district context.

d. Analysis, interpretation and use of information for local action.
e.

Technical training on HIS.

10. Some tools which can aid capacity development efforts include:
a.

Tali tool to assess levels of information usage.

b. Readiness matrix on use of information for action.
c.

HMN assessment tool.

11. The South African model of “Health Information Officers” is a useful model
for institutionalisation of capacity development efforts.
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d. Fund raising.

