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Summary Health information systems (HISs) serve as an indispensable foundation for developing
health policy and strategies and improving delivery of routine health services in an evidence-
based manner. In developing countries, HISs are not adequately functioning in spite of their
important role such as monitoring tools for the progress of the Millennium Development
Goals. This paper attempts to classify the HISs into four types according to their data
sources. Information requirement by the diseases-specific funding partnerships (e.g. Global
Fund to Fight AIDS, Tuberculosis and Malaria) and projects implemented by development
agencies increase the workloads of health professionals at facility level and subsequently
compromise data quality. For the data quality assurance and comparability of data across

countries overtime of major health indicators, standardization of HISs is the urgent task.
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Introduction

To achieve better health status in developing countries,
vertical and horizontal types of interventions have
been tested and practically employed (1). A series of
applications of both types provide us with the insight
that a vertical national program is more effective
in reducing the prevalence and burden of specific
infectious diseases (e.g. HIV/AIDS, tuberculosis, and
poliomyelitis) (2,3). Therefore, tremendous amounts
of funds have been made available to target those
diseases, i.e. Global Fund to Fight AIDS, Tuberculosis
and Malaria (GFATM), Global Alliance for Vaccines
and Immunization (GAVI), and President's Emergency
Plan for AIDS Relief (PEPFAR). However, noted that
two previous studies reported that largely funded mass
vaccination campaigns for poliomyelitis eradication and
measles elimination, a typical vertical approach, could
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damage the health system of routine immunization
(4,5). When addressing other diseases and the issues
related to preventive health services, a horizontal or
comprehensive approach is likely to be more effective
and sustainable (2). Therefore, the Primary Health
Care has been relevant, as a minimum package of
community-centered horizontal health system, since the
Alma-Ata declaration in 1978. Yet, it is reality that the
global debate is continuously taking place on which of
two types is more effective and efficient for addressing
respective health-related issues (1,6).

Given these lessons learned, health systems are
currently required to play an increasingly important
role by combining vertical and horizontal approaches
in a complementary manner. For this reason, major
development agencies have recently been emphasizing
the importance of health systems and raising it as a
crucial agenda (7). In 2000, WHO evaluated the health
systems performance of all the member states (8) and
publication of the results of its ranking brought about
a series of technical and even political debates (9-14).
This argument, however, rather fostered the foundation
for mainstreaming health systems as a global agenda.
For instance, World Bank employed health systems as
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one of the top priorities in its development assistance
strategies in 2007 (15). WHO keeps health systems
prioritized and further has innovated a new concept and
model of health systems in 2007 (7). Note that, also,
there is the global consensus that strengthening health
systems is a crucial step for achieving Millennium
Development Goals (MDGs) by 2015 (16) .

Health information systems (HISs) should serve
as a core foundation which enables health planners
and health administrators to make reasonable and
accountable decisions in an evidence-based manner
for building better health systems (17), as well as it is
one of the components of the health systems, per se.
However, it is highly questionable whether we have
built consensus and are sharing common understandings
and perception on HISs. This is most probably due
to lack of recognition of the importance of HISs (18)
and thereby lack of needs for clear definition and
classification of HISs. This paper attempts to suggest
one way of classifying HISs and further highlights the
major challenges we are encountering.

Raison D'etre of HISs

The raison d'etre of HISs, particularly in context
of developing countries, is summarized into three
dimensions.

First, HISs are essential for accurate monitoring
of the progress towards the MDGs by 2015 (19). Of a
total of eight MDGs, three are directly health-related,
i.e. (i) reduce by two thirds the under-five mortality
rate; (i) reduce by three quarters the maternal mortality
ratio; and (iii) halt and begin to reverse the spread of
HIV/AIDS and reverse the incidence of malaria and
other major diseases (20). Ideally, these basic health and
demographic indicators should be measured through
the national HISs operated by governments. However,
the governments of many developing countries are
not capable enough to undertake data collection
and analysis on a sustainable basis. It is reality that
they are dependent on the surveys conducted with
external assistance, €.g. the Demographic and Health
Survey (DHS) which have been conducted in over
75 developing countries through support from the
United States Agency for International Development
(21). Needless to say, developing countries receive
tremendous assistance from developed countries also in
health interventions in parallel. Even though we admit
the needs for assistance in achieving the MDGs, data
collection and analysis for monitoring the progress
towards the MDGs should, ideally or in the long run if
not, be undertaken by the governments of developing
countries. Therefore, the governments are currently
required to establish reliable HISs and equip themselves
with operational capacity of HISs.

Second, HISs are expected to play a core role in
performance-based disbursement of donor-pooled

funds (i.e. common basket funds) which a ministry
of health (MOH) in principle manages by their
initiative (19). In 1970s-1990s, a number of health
projects were implemented with little coordination in a
fragmented manner. As a result, a number of inefficient
development-agency-driven implementations have
been identified and criticized. Also, the workloads of
health administrators and health practitioners in many
developing countries had significantly increased. To
address these issues, common basket funds have been
created as one of the solutions in many developing
countries since late 1990s. In other words, development
agencies have rapidly shifted their primary roles
from implementation of the projects to monitoring
and evaluation of the projects being implemented by
the MOH. In order for a MOH to justify the use of
common basket funds and ensure smoother project
implementation, performance-based disbursement of
the common basket funds is required by development
agencies who contribute to the funds. Under these
circumstances, HISs are essential sources of information
for gauging the performance.

Third, HISs are an indispensable foundation for
continuous improvement of health services. A health
management information system (HMIS), one of the
representative HISs, collects data of daily operation of
health facilities (€.g. the number of outpatients, type of
health problems diagnosed, bed occupancy rate, drug
stock, and users fee account). The information should
flow in smaller cycle, i.e. (i) health facility to collect
data and submit them to district health administration;
(ii) district health administration to compile and analyze
the data; (iii) district health administration to utilize
the results of analysis for solving health facilities’
operational problems to improve quality of health
services; and (iv) provincial health administration
office and MOH headquarters to analyze and utilize
the data for developing provincial and national health
policies and strategies by referring to the database
from district health administration (Figure 1b). This
is precisely in line with on-going decentralization
and devolution process in many developing countries
(22). In those countries, district health administration
offices are required to prepare budget proposals and
submit them not to provincial and MOH headquarters
but to district councils or city offices. Then, budget
competition with other sectors (e.g. public works,
agriculture, and education) takes place at district level.
In order for the health budget proposals to be justified
and approved at district parliaments, they need to be
prepared in an evidence-based manner by maximizing
well-functioning HISs. This will also contribute to the
increase in transparency and accountability of local
governance in developing countries. Note that it is
reality that the HMIS in many developing countries was
or is still utilized primarily for preparation of the MOH
annual report at central level without appropriate and
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Figure 1. Two types of information flow in health management information system.

timely feedback to health facilities and district health
administration offices. The information flow of this
type of centralized HMIS created larger information
cycle which is unable to provide appropriate and
timely feedback to lower levels for maintaining and
improving the quality of health services (Figure 1a).
Clear shifting from centralized HMIS model (Figure 1a)
to decentralized one (Figure 1b) will be conducive to
quicker realization of delivery of better quality of health
services and higher ownership of the data at district
level.

Type of HISs

HISs are meant to be literally a package of various
HISs and cannot be integrated into the single
system. This is because several HISs employ the
same indicators but their figures can be significantly
different due to difference in the measurement
methods. For instance, incidence of diarrhea at
health centers (e.g. proportion of patients diagnosed
as diarrhea cases to total number of patients)
should differ from that at community level (e.g.
proportion of persons with diarrhea to total number
of residents in the community). Thus, facility-based
and population-based incidences of diarrhea need to
be independently measured and utilized for different
purposes. Facility-based incidence of diarrhea should
serve as the evidence for the measures for improving

curative services (€.g. increase in availability of oral
rehydration salt at health centers), while population-
based one should serve as the evidence for the
measures for improving preventive services (e.g.
environmental and behavioral interventions for
diarrhea prevention in communities).

Thus, clear definition and classification of each
HIS type should be readily available and commonly
understood. We suggest that HISs be defined and
classified into four categories as shown in Table 1.
Figure 2 shows the characteristics of HISs according to
their data collection approaches, i.e. (i) data collection
regularity; and (ii) data source. Figure 3 shows the
characteristics of HISs according to their data utility, i.e.
(i) the level of primary data user(s), and (ii) objectives
of data utilization. There should be several other
ways of classifying HISs. One of the examples is a
classification of HISs by the length of period during and
after which the data are most frequently and effectively
utilized, i.e. (i) HISs for long-term policy and strategies
at national level; (ii) HISs for long-term or medium-
term capital investment plan; (iii) HISs for short-term
annual resource allocation planning; and (iv) HISs
for quick or timely response to disasters and disease
outbreaks.

Thus, HISs are again a package of various HISs
which should coexist in a complimentary manner. The
MOH of each developing country should strategically
prioritize which HISs must most urgently be improved
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Table 1. Type of health information systems

Definition of HIS

Examples

Type 1

Type 11

Type III

Type IV

HISs which are designed to improve and maintain
smooth and sustainable operation of curative and
preventive health services at health facilities such as
health centers and district hospitals

HISs which are designed to measure the locations
and quantities of health resources (facility building,
health professionals, medical equipment, etc.)

HISs which are designed to estimate birth and
mortality rates using population-based datasets

HISs which are designed to propose immediate
necessary measure to be taken to address specific
disease (particularly, to cope with an outbreak of an

Integrated Disease Surveillance and Response (IDSR)
Disease Early Warning System (DEWS)

Health facility survey
Health workforce survey

Vital registration

Demographic and Health Survey (DHS)
Multi-Indicators Cluster Survey (MICS)
World Health Survey (WHS)

Integrated Disease Surveillance and Response (IDSR)
Disease Early Warning System (DEWS)
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Figure 2. Data collection characteristics of respective HISs.

and adjusted in order to meet their data requirement,
given the national health policy and strategies.

Challenges for Standardization of HISs

The most significant challenge on HISs is to, in
principle, integrate and standardize the same or similar
HISs at health facility and district health administration
level into one (micro-level standardization). Some
development agencies and NGOs still tend to develop
and introduce a HIS exclusively for the purpose of
monitoring and evaluation of their projects. After a
project is completed, its HIS is expected to be kept
functioning and its reporting forms and database remain
at health facilities and district health administration
offices. Yet, the same information (€.g. number of
diarrhea cases among children under five years of
age) often needs to be recorded in the existing MOH's
HIS reporting forms as well as a newly introduced
project-specific HIS reporting forms. As a result, the
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Figure 3. Data utilization characteristics of respective HISs.

workloads of health workers significantly increase.
This situation is likely to compromise the quality of
both data and health services. Thus, it is suggested that
development agencies and NGOs employ the existing
HISs in the country as the major sources of information
for monitoring and evaluation without building up a
new HIS exclusively for their projects. If the existing
HISs do not include indicators the project requires,
development agencies ideally should either select any
proxy indicators from the existing HISs or request the
MOH to add some key indicators to the existing HISs.
However, note that it might be necessary for a project
aiming at piloting an intervention model to tentatively
set up an additional HIS specific to the project.

Another major challenge on HISs is to harmonize
and standardize the HIS overall framework at global
level (macro-level standardization). As earlier
described, a number of global health partnerships
are playing an increasingly important and dominant
role in combating major diseases in developing
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countries (e.g. GFATM, GAVI, and PEPFAR). For
accountability and result-orientation reasons, these
disease-specific partnerships tend to require beneficiary
countries to report the progress of interventions they
are financing by employing specific recommended
indicators. However, the efforts have been made by the
partnerships to promote the employment of indicators
available in existing HIS in each country. Despite
their flexibility on choice of indicators, the MOH of
developing countries tends to create or maintain ad-hoc
disease specific HISs in little coordination with existing
routine national HISs, in order to attract the partnerships
by increasing more indicators in the reports. This
situation often leads the MOH to manage two major
HIS channels (i.e. integrated routine HIS and ad-hoc
disease-specific HIS channels) and subsequently causes
the compromise in data accuracy and the significant
loss of opportunity costs spent by health practitioners
and health administrators. Moreover, there could
be different figures for the same indicators if there
are any different measurement methods and timing
between the two HIS channels (23). In order to avoid
unnecessary confusion that stems from several HIS
channels being functioning in parallel, it is essential to
develop the globally standardized HIS framework and
agree on it among those major disease-specific funding
partnerships and other stakeholders. Note that, also,
this helps to ensure comparability of data across the
countries over time.

Health Metrics Network, being hosted in WHO
headquarters, is ardently addressing these issues related
to HISs (24). To accelerate the process, more serious
international attention should be drawn. It is the global
urgent task that harmonization and standardization
of HISs in developing countries are undertaken and
completed.
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