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1. INTRODUCTION
Health information system, in any country, is one 

of the fundamental parts of health system, which 
provides required information for decision makers 
working in health sector at the national or local level, 
and is used to codify and oversee policies, evaluate 
effects of interference, and to choose priorities.

In addition, using health information system, re-
searchers, consultants and everyone else needing 
health information can gain access to correct and reli-
able data (1). In other words, national health informa-
tion infrastructures mean enhancement to the quality 
of data as well as health knowledge in all levels and 
areas of health sector (2).  Establishment of those 
required infrastructures, as a basic part of imple-
menting health information system throughout the 
country, has been suggested to be essential for devel-
oping the health care. On the other hand, health in-
formation systems perform measurements in health-
economy territory, along with providing required 
information for decision makers and policymakers. 

Systematic monitoring over health care expenses, for 
example, favors the conditions to envision necessary 
savings without sacrificing the quality of the service 
(3). Therefore, we can say, promotion of heath, quality 
and effectiveness of health care calls for instant and 
complete access to all information about the patient 
and supporting decision making through national 
health information infrastructures (2). International 
reports and consultants’ experiences showed that, in 
many cases, decision makers are not using documen-
tary-based information (4) and the scarcity of infor-
mation resources and data processing is considered 
to be one of the basic barriers of development plan-
ning in the countries (5). One reason for inaccessi-
bility to precise and accurate statistics and informa-
tion in developing countries is the lack of coordina-
tion between users and producers of information as 
well as investors in health information system, which 
is required for gathering, analyzing and distributing 
information.  As a consequence, decision makers are 
unable to understand the problems and needs, moni-
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toring the improvements, evaluating interference ef-
fect, making documentary-based decisions about 
health policies, planning programs and allocating 
resources (6). In addition, in some countries, health 
information system is influenced by poor quality of 
management and lack of resources (7).

Also, in our country, Iran, the lack of vital informa-
tion required for making decision leads to problems 
related to health  system, and health information 
system is one suggested solutions- among others- 
to help  remove concerns and challenges respec-
tive to  health care providing systems, both private 
and public (8). In country’s amendment programs of 
health system, one currently existent problem was 
attributed to issues concerning health information 
system. The lack of national health accounts, uti-
lizing the resources, seasonal illness and death in the 
country, insurance coverage, information showing 
the amount of money that the patients need to pay 
and how it should be paid, as well as information 
about private sector, are stumbling blocks to imple-
menting health information system in Iran. In order 
to remove the above problems, in the Fourth Develop-
ment Plan, the Health Information System is consid-
ered (9, 10). By the same token, the Parliament Health 
Commission- in order to regard justice in health pro-
viding system, provide effective and efficient health 
care and   reform health system structure- announced 
that one of its important goals would be to revolu-
tionize the health information system (11).

Implementing health information system and es-
tablishing required infrastructure, in every country, 
calls for well-studied, precise planning, along with 
managing the human resources, logistics, software, 
hardware and finances (12).  With considering the ne-
cessity a national health information system in the 
country, this study was aimed to compare proposed 
models in order to help create a system or, in another 
words, a national health information system.  To 
avoid costly errors and rework in creating and run-
ning the national health information system, neces-
sarily we have to take advantage of other countries’ 
experiences, when planning.

2. REVIEW METHODS
This research is a comparative and descriptive type 

of study. The society of research consisted of printed 
and electronic documents containing components of 
the national health information system in three cat-
egories: Input, process and Output. Inputs refers to 
all kinds of resources including human, finances, cul-
tural bedrock, technology and communication and 
information technology, information policies, man-
agement framework of health information system, as 
well as physical facilities. Process includes indexes 
and information resources and data management, 
such as data gathering, coding, data flow, communi-
cation, calculation and quality assurance measures. 
Output includes produced information and using 
and spreading the information. To do so, we used li-

brary resources and internet browsing to look for in-
formation. Data was analyzed using comparative ta-
bles and descriptive data.

3. RESULTS
According to the findings, there are three models 

proposed for national health information system. 
The first model, developed by Lippeveld, Sauerborn 
and Bodart in 2000, defines national health informa-
tion system as a set of organized components and 
measures aimed to produce information, which will 
make managerial decision making improve, in all 
levels of health care. This model, recognizes the “na-
tional health information system, as with other sys-
tems, as an organized set of connected components 
which are divided into two groups: Information pro-
cess and Health information system management 
structure. Lippeveld and the colleagues put the infor-
mation resources into the information process cycle, 
which includes stages such as gathering, transfer-
ring, processing, analyzing and using of information.

In this model, the managerial structure of health 
information system is divided into two components – 
resources and organizational rules - as bellow (Figure 
1). 

Resources
 • Employees
 • Employee training
 • Logistics of health information system and facil-

ity distribution
 • Software and hardware
 • Finances
B- Organizational rules

 • Health information system management
 • Data gathering standards
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In this model, the managerial structure of health information 
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A- Resources 

● Employees 
 ● Employee training 
● Logistics of health information system and facility 
distribution 
● Software and hardware 
● Finances 
 

 
 
 
B- Organizational rules 
● Health information system management 
● Data gathering standards 
● Rules for data and reports transferring and processing  
● Confidentiality and privacy 
● The amount of use of computers 
● Supply and distribution of resources and equipment 
● Quality assurance measures of health information system 
● Role of private sector and how to interact with them [13]. 
Health Metrics Network (HMN) model, developed by world 
Health Organization in 2008, recognizes the national health 
system as a composite of different  interacting components, 
which help produce better information and improve the 
decision making process.  In this model, "health information 
system" includes six different parts, which constitute three 
overall divisions- input, process and output- as described 
below: 
Inputs: 
1) Health information system resources 
● Coordination and leading 
● Health information system's information policies 
● Human resources and finances 

Figure 1. Managerial structure of NHIS
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 • Rules for data and reports transferring and pro-
cessing 

 • Confi dentiality and privacy
 • The amount of use of computers
 • Supply and distribution of resources and equip-

ment
 • Quality assurance measures of health information 

system
 • Role of private sector and how to interact with 

them (13).
Health Metrics Network (HMN) model, developed 

by world Health Organization in 2008, recognizes the 
national health system as a composite of diff erent  in-
teracting components, which help produce bett er in-
formation and improve the decision making process.  
In this model, “health information system” includes 
six diff erent parts, which constitute three overall divi-
sions- input, process and output- as described below:

Inputs:
1) Health information system resources

 • Coordination and leading
 • Health information system’s information policies
 • Human resources and fi nances
 • Health information system infrastructures
Process:
2) Indexes

 • Health information territories
 • Defi ning the principal indexes
3) Information resources (Health information 

system resources)
 • Institute-based data
 • Population-based data
 • 4) Data management Data management
 • Ensuring quality of the data 
 • Gathering and data processing
Output:
5) Information products (changing data into infor-

mation)
6)  Use and publication (use of information in deci-

sion making)
In this model, however, information resources were 

defi ned as a component of the ‘’process” part, and all 
kinds of data resources related to health were divided 
into two groups- Institution-based and population-
based- as below:

A- Institution-based data
 • Personal documents such as patients’ medical 

case and records
 • Documents indicating provided services
 • Documents related to resources population-based 

data
 • Censuses
 • Registry of vital events
 • Investigations in populations 
Here are data resources for national health infor-

mation system model quoted from WHO “health 
metrics network”(14). (Figure 2).

The last model of national health information 
system was presented by Gatt ini in 2009. Gatt ini de-
fi nes the national health information system as “an 

integrated and organized network of resources and 
processes at the national level which contribute to a 
nationwide creation and communication of health re-
lated information, consist of certain information sys-
tems maintained by variety of programs in offi  ces 
and institutes and interact with each other across the 
country.” 

Coordination, in this network, is done by a “Na-
tional health authority” and its main goal is to backup 
evidence-based decisions in health section. Its fi nal 
goal, however, is to maintain and improve health in 
the society. In this model, the structure and process 
of health information system from a systematic per-
spective are described as Figure 3.

In Gatt ini’s model, in addition to fi nances, em-
ployees, physical resources, technology and data 
and information are also considered as Input of na-
tional health information system.  Plus, this model di-
vides the components of national health information 
system into two parts- structure and performance- as 
below (Table 1):
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Figure 2. “Health Metrics Network” quoted by WHO

 

 

● Health information system infrastructures 
Process: 
2) Indexes 
● Health information territories 
● Defining the principal indexes 
3) Information resources (Health information system 
resources) 
● Institute-based data 
● Population-based data 
4) Data management 
● Data management 
● Ensuring quality of the data  
● Gathering and data processing 
Output: 
5) Information products (changing data into information) 
6)  Use and publication (use of information in decision 
making) 
In this model, however, information resources were defined as 
a component of the ‘’process” part, and all kinds of data 
resources related to health were divided into two groups- 
Institution-based and population-based- as below: 
 A- Institution-based data 
● Personal documents such as patients' medical case and 
records 
● Documents indicating provided services 
● Documents related to resources 
B- population-based data 

 
● Censuses 
● Registry of vital events 
● Investigations in populations  
 
Here are data resources for national health information system 
model quoted from WHO "health metrics network"[14]. 
 

 
 
The last model of national health information system was 
presented by Gattini in 2009. Gattini defines the national 
health information system as "an integrated and organized 
network of resources and processes at the national level which 
contribute to a nationwide creation and communication of 
health related information, consist of certain information 

systems maintained by variety of programs in offices and 
institutes and interact with each other across the country."  
 
Coordination, in this network, is done by a "National health 
authority" and its main goal is to backup evidence-based 
decisions in health section. Its final goal, however, is to 
maintain and improve health in the society. In this model, the 
structure and process of health information system from a 
systematic perspective are described as below: 
In Gattini's model, in addition to finances, employees, 
physical resources, technology and data and information are 
also considered as Input of national health information system.  
plus, this model divides the components of national health 
information system into two parts- structure and performance- 
as below: 

 
 
 
Structure: 
1) Institutional component: 
● Managerial framework of national health information 
system 
● Policies, plans, legislated regulations and management 
● Organizing and management 
● Establishing a cultural bedrock for using information in 
decision making 
● Finances, human and physical resources 
2) Technological component: 
● Equipment (hardware) 
● Software 
● Communication structure and related services 
 
Performance: 

Structure (Organization & 
Resources) and Productive –

oriented Processes 

HIS Management 

INPUT 
Data 

Resourc
es 

Technol
ogy 

 

 
OUTPUT 
Produced 

Information 
Process 

Internal chain of 
productive 
processes 

 Data collection 
 Data entry 
 Data processing 
 Analysis 
 Reporting 
 Dissemination 
 Other processes 

FEEDBACK 

Different 
Users 

Information 
as 

Secondary 
Input for 

other 
information 

system 

(Primary) 
Data and 
Information 
 
Financial 
resources 
 
Personnel 
 
Physical 
Resources 
(infrastructure 
equipment 
and inputs) 
  
Technology 

Figure 3.  Perspective of structure and process of NHIS



A Comparative Study of the Proposed Models for the Components of the National Health Information System

ORIGINAL PAPER / ACTA INFORM MED. 2014 APR 22(2): 115-119

118 

Structure:
1) Institutional component:

 • Managerial framework of national health infor-
mation system

 • Policies, plans, legislated regulations and manage-
ment

 • Organizing and management
 • Establishing a cultural bedrock for using informa-

tion in decision making
 • Finances, human and physical resources
2) Technological component:

 • Equipment (hardware)
 • Software
 • Communication structure and related services

Performance:
3) Functional components:

 • Data and information production (gathering, pro-
cessing, analyzing and reporting)

 • Publishing and exchanging data and information
 • Information management and information system 

(15)

4. DISCUSSION
Management framework of health information 

system is one of the national health information 
system inputs that all of the models have expressed 
it. In many studies, Information systems success is 
related to how well the IS interface with the organi-
zational and users environments (16). Findings of a 
study about evaluation frameworks for health infor-
mation systems shows that having the right user atti-
tude and skills base together with good leadership, IT 
friendly environment and good communication can 
have positive influence on the system adoption (17).

The Lippeveld and Sauerborn and also HMN 
model coordination marked as a part of management 
framework of national health information system. Ex-
perience of the Papua New Guinea has showed that 
central coordination of systems design is essential to 
make sure that information systems are aligned with 
government priorities and can deliver the information 
required by managers (18).Analyzing the problem of 
unsustainable health information system in less-de-
veloped economics like Mozambique identified that 
the development of the different subsystems by dif-
ferent foreign experts within different departments 
of  MoH in Mozambique was a result of a lack of co-
ordination leading to fragmentation (19). Number of 
publications also identified the current structure of 
health care organizational systems as a barrier for 
health information technology adoption (20).

Standards are the backbone of technological prog-
ress. They enable parts to fit together, assure consis-
tency over time, and facilitate communication. Stan-
dards are “pre-requisites to the joining of informa-
tion from many separate computer sources to pro-
duce a whole that is greater than the sum of its parts. 
They are means by which we are able to combine data 
from different sources and there- by generate value 
from raw data through analysis (10). The main pur-
pose of the national health information system is to 
develop nationwide framework (database) that facili-
tates the exchange of diffuse health information, cur-
rently available only in local databases and informa-
tion systems that often are not able to communicate 
with each other (21).Lippeveld and Sauerborn refer to 
standards of data collection, process and transfer of 
data , confidentiality and privacy as inputs of health 
information system , while in model of health metrics 
and Gattini model , this information policy are given 
under Content standards. More over each of three 
mentioned models accept the necessity of rules and 
regulations for health information system. Health 
care messaging standards should be used for data 

Se
ct

io
n

Component 
group

Component 
title

Lippevel-
dAndSau-
er-
born2000

HMN 
2008 Gattini

in
pu

t

Managerial 
framework 
of national 
health in-
formation 
system

Organization, 
Management 
and leader-
ship

* + +

Coordination * + -
Planning 
,plans and 
programs 

* + +

Information 
Policies

Standards:
Data collec-
tion
Process 
Content
Confiden-
tiality and 
Privacy

* + +

Rules and 
regulations * + +

Human 
resources

Employment + + +
Education + + -

Physical pos-
sibilities Equipments + + +

Financial 
resources

Financial 
resources + + +

Technology

Software + + +
Hardware + + +
Communica-
tion services - + +

ICT infra-
structure Computer use * - -

Cultural Cultural 
context - - +

Pr
oc

es
s

Indicators Indicators - + -
Data sources Data sources - + **

Data manage-
ment

Quality assur-
ance       * + +

Process and 
collection - + +

O
ut

pu
t Information 

products
Information 
products - + +

Dissemina-
tion and use

Dissemina-
tion and use - + +

Table 1. Comparative review of components of National health 
Information System. *Organization rules part. ** Inputs section
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interchange. Common vocabulary standard and re-
quired data elements for public health surveillance 
databases are required to enable effective sharing 
of data. Without a common vocabulary, data from 
local systems cannot be analyzed to detect emerging 
health threats. Government coordination and sup-
port for consensus standardization and low-cost dis-
tribution of common vocabularies for health event 
detection, prevention, and intervention are a funda-
mental aspect of a national health information infra-
structure (22).

One of important inputs of health information 
system is human resources which include the em-
ployment and staff education. All of mentioned three 
models look considerably to staff training, but Gat-
tini model ignores this element. The training and 
competences of healthcare professionals as the end-
users operating a specific application are key fac-
tors in health information technology adoption (20). 
Human resource is one of the important barriers for 
implementation of the health information system. 
The great resistance of physicians and other health-
care professionals to accept and use health informa-
tion systems and electronic medical records is prob-
ably one of the major barriers that delayed the adop-
tion and successful implementation of such systems. 
The analysis of the human barriers could reveal a 
lot of factors related directly to the beliefs, attitudes 
and behaviors of healthcare professionals such as the 
ability to learn over time, computer knowledge and 
typing proficiency, understanding and believing in 
HIS and EMR systems, motivation and personal ini-
tiative to explore and use the systems and user-de-
veloped strategies and workarounds to solve minor 
difficulties (23). The researcher suggests that teaching 
and training should be developed and implemented 
as a course or a subject of the formal undergraduate 
as well as post graduate medical education programs 
(17). All of three models explain the physical possibility 
and equipments of health information systems. Lippe-
veld and Sauerborn refer to amount of using com-
puters, but two other models don’t refer to this ele-
ment. Gattini pays attention to forming of cultural 
context in decision making, but two other models ig-
nore the cultural aspects.

The process of a national health information system 
includes indicators, data sources and data manage-
ments. The indicators are only given at health met-
rics model. Data sources at Gattini and Lippeveld and 
Sauerborn models are at the inputs part, and health 
metrics model pays attention to it at process section.

Quality assurance in the Lippeveld and Sauerborn 
model is given in the organizational rules but in the 
other models this element is mentioned  in the pro-
cess section. Out put of an health information system 
includes information products , dissemination and 
use .This elements are given in the health metrics and 
Gattini models, but Lippeveld and Sauerborn model 
ignores it. Yusof’s  study identified that use of result 
information is one of the measurement indicators of 

an information system (17).

CON F LIC T OF IN T EREST: NON E DEC LA RED
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