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ABSTRACT

The healthcare system is an information intensive domain that
is responsible for capturing, processing and storing large
volumes of health information which could be clinical,
research or administrative in nature. Healthcare information is
primarily used for making decisions, improving the efficiency
and quality of healthcare systems as well as conducting
research to enhance medical science in both developed and
developing countries. Healthcare information is usually stored
in paper form, physical files or digital formats. However,
developing countries such as Nigeria are faced with the
challenge of moving from paper based health information
system towards the digital formats that facilitates an
integrated  computerized  health  information  system.
Nevertheless, healthcare information is usually transmitted
among disparate healthcare providers within or across
different healthcare institutions. However, healthcare entities
in developing countries are plagued with the difficulty of how
to successfully and effectively manage information as it flows
across the continuum of care. Consequently, this results in
inappropriate decision making, ineffective planning, increase
in medical errors and cost as well as a decline in the quality of
patients’ care. Based on this background, this paper appraises
how information flows within and across diverse healthcare
organizations in developing countries with a particular
reference to Nigeria. The paper also recommends ways of
managing information flow within the Nigeria healthcare
system.

General Terms
Information, healthcare system, interoperability

Keywords
Information flow, information flow management, healthcare,
Nigeria

1. INTRODUCTION

Information is very vital for the effective management and
development of better healthcare services at all levels of the
health pyramid. Furthermore, healthcare information are
typically used for diagnosis, treatment, education, research,
billing and insurance, health system planning, program
evaluation, policy formulation, public health education as
well as public health monitoring.  Hence, healthcare
information improves the efficiency of healthcare systems, it
enhances the quality of healthcare services and it also
improves patients’ satisfaction. Consequently, healthcare
information must be meaningful, reliable, accurate, timely,
complete and valid [1]. Healthcare information are usually
found in consultation notes, case notes, hospital admission
records, discharge summaries, test results, X-rays,
photographs and image slides such as those generated by
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Magnetic Resonance Imaging (MRI) and the Computerized
Tomography (CT) scanners.

Healthcare information is usually stored in paper files,
physical files and in digital or electronic formats. However
irrespective of the mode of storage, healthcare information
need to be exchanged amongst diverse healthcare providers
such as physicians, nurses, pharmacists and laboratory
technologists within or across healthcare institutions for
effective healthcare delivery. This is because the information
created by a healthcare provider can be used by another for
decision making irrespective of their geographical locations.
For instance, a physician can order for an imaging procedure
of a patient in a radiology center. The radiologist takes the
picture and sends the image back to the physician who uses
the image for decision making.

The flow of information amongst diverse healthcare
practitioners can either be in non-electronic format or
electronic format. The flow of information in non-electronic
formats involves the exchange of information amongst
healthcare practitioners in paper based forms while the flow
of information in electronic formats involves the use of
Information and Communication Technology (ICT) tools to
exchange information. Nevertheless, the flow or exchange of
information within a Health Information System is plagued
with several challenges especially in developing countries
such as Nigeria. This is because data collection is majorly
manual. Furthermore, there is significant fragmentation and
duplication in data collection and storage. Hence, healthcare
organizations find it difficult to effectively manage
information as it flows within or across the continuum of care.
Therefore, the information exchanged is usually untimely.
Consequently, this results in inappropriate decision making
and care management, inapt research, inappropriate quality
assessment, ineffective planning, increase in medical errors
and cost as well as a decline in the quality of patients’ care. In
view of this, this paper examines how information flows
within and across healthcare institutions. The paper highlights
the shortcomings of information flow in Nigeria healthcare
organizations; the paper also appraises the strategies for
managing information flow within and across diverse health
information systems in Nigeria.

2. DISTINCTION AMONG DATA,
INFORMATION AND KNOWLEDGE IN
HEALTHCARE

In a general sense, the terms data, information and knowledge
are interrelated. Data refers to raw facts which consist of
symbols that represent objects and events as well as their
properties. Information on the other hand refers to organized
and structured data which have been processed and can be

15



International Journal of Applied Information Systems (1JAIS) — ISSN : 2249-0868
Foundation of Computer Science FCS, New York, USA

Volume 9 — No.8, October 2015 — www.ijais.org

used for decision making. Hence, information is data that
have been made useful and relevant for a specific purpose.
There is no clear, dominant definition of knowledge.
Knowledge, however, can be described as information,
description or skills that are acquired through education or
experience. There are two basic categories of knowledge.
These include tacit knowledge and explicit knowledge. Tacit
knowledge according to Sternberg et al. [2] is a form of
knowledge that is majorly acquired through experience.
Explicit knowledge on the other hand refers to codified
knowledge which is usually transmitted in a formal and
systematic language [3]. Hence, the terms data, information
and knowledge describe overlapping concepts as depicted in
Figure 1.

Data— Information —— Knowledge

Processed Acquired

Fig 1: Relationship amongst Data, Information and
Knowledge

Nonetheless, the major difference amongst them is in their
levels of abstraction, which is as described in Figure 2. Data
has the lowest level of abstraction; information is the next
level, while knowledge is the highest level of abstraction.

Knowledge

Information

Data

Fig 2: Levels of Abstraction amongst Data, Information
and Knowledge

The healthcare system is increasingly a data intensive domain.
Hence, the data created and used in this domain must be
accurate, comprehensive, accessible, consistent, up-to-date,
relevant, timely and it should be well defined so that it can be
successfully transformed into meaningful information [4].
Hence, poor data quality increases healthcare costs, hinders
health information exchange and healthcare research as well
as threatens patient safety [5]. Thus, health information can be
regarded as the foundation for better health, the glue holding
the health system together and the oil keeping the health
system running [6]. According to Wickramasinghe et al. [7],
knowledge in healthcare is defined as the capacity to act
competently. Hence healthcare practitioners (such as nurses,
community health workers, medical doctors, pharmacists) and
healthcare policy makers utilize knowledge to improve the
health and the well being of individuals as well as their
communities. Hence, data has to be analyzed and evaluated to
form knowledge that can be used to inform and aid decision-
making [8]. Consequently, the success of a healthcare system
typically relies on how effectively and intelligently
knowledge is being used to improve the healthcare process

[

The healthcare domain involves a wide range of techniques
for collecting data/information. These techniques include the
following:

2.1 Census

According to [10], census can be defined as the enumeration
of a population, in addition to the information about members
of a household, their sources of income as well as matters
relating to their healthcare. Census provides basic
information for healthcare systems such as the numbers of
births and deaths, causes of death as well as the number of
inpatients and outpatients in a particular clinic. Census usually
takes place once in every ten years.

2.2 Physical Examination

Physical examination is also referred to as clinical
examination. It typically involves the investigation or
evaluation of a patient’s body system for signs and symptoms
of diseases. Physical examination also involves taking an
individual’s vital signs such as temperature, blood pressure
and the level of sugar in the body. In addition, physical
examination involves the taking of the medical history and
life style of the patients, which eventually becomes a part of
the patient’s medical record.

2.3 Imaging Techniques

Data is usually obtained in healthcare via imaging techniques
with the use of imaging technologies such as X-rays, magnetic
resonance imaging, ultra-sound and digital endoscopy which
creates visual representations of a body for medical analysis
and intervention.

2.4 Billing and Insurance

This provides data on interactions with healthcare systems,
inpatients stays, procedures, visits as well as the costs
associated with them.

2.5 Laboratory/Procedures
Data usually obtained from laboratories include results from
blood test and urine tests.

2.6 Treatment/Therapy

Data obtained from treatment/therapy include drug name or
code, dosage, route of administration, prescription as well as
surgical intervention such as organ transplant.

2.7 Patients’ Interviews

Data obtained from patient interviews include demographics
such as date of birth, gender, ethnicity, social security
number, contact information, family members, as well as
medical history. However, the data obtained via patients’
interviews is usually subjective and its usability depends
largely on the ability of healthcare practitioners to ask
accurate questions and interpret the answers correctly.

2.8 Household Surveys

These provide data on individual beliefs, behaviors and
practices that are crucial determinants of healthcare use and of
health status [11].

3. THE NIGERIA HEALTHCARE
SYSTEM

The primary objective of the Nigeria healthcare system is to
improve the quality, efficiency and effectiveness of healthcare
services in Nigeria. The Nigeria healthcare system is provided
and maintained by the Federal, State and Local governments,
the private sector, as well as religious and non-governmental
organizations. The Federal government provides technical
support, international relations on health matters, as well as
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healthcare services to tertiary healthcare system such as the
Federal Universities teaching hospitals and the Federal
Medical Centers (FMCs). The State government is responsible
for secondary healthcare which typically comprises the
general hospitals and the state owned University teaching
hospitals. The state government provides technical support for
secondary healthcare [12]. In addition, the Local government
is responsible for primary healthcare which is organized
through the wards, health districts and health centers [13].
The primary health centers are usually the first point of
contact of patients. Furthermore, Iroju [12] emphasized that
the private sector provides a larger percentage of healthcare
services due to poor coordination and funding of the
healthcare system by the three tiers of government. Hence,
75% of the 3275 secondary health facilities in Nigeria are
privately owned [14].

Information flows within the Nigeria healthcare system
through interactions amongst healthcare providers and
patients in the wards, clinics, pharmacies as well as
laboratories. However, information flows across the tiers of
the Nigeria healthcare systems by means of the referral
system which is as shown in Figure 3. The referral system is a
process by which a health worker transfers the responsibility
of care temporarily or permanently to another health
professional or social worker or to the community [15].
According to Akande [15], the primary healthcare is supposed
to be the first point of contact where patients are then referred
to other levels of healthcare. The referral process is however
usually manual, weak and uncoordinated. Consequently, there
is data/information mismanagement in Nigeria healthcare
system. Hence, knowledge management as well as access to
health information is limited. Consequently, data flow is
fragmented in vertical silos thereby creating inefficiencies,
duplication of efforts, knowledge gap as well as poor evidence
based decision making [14].

Refers Refers
Primary . Secondary o Tertiary
Healthcare Healthcare Healthcare
A
Refers

Fig 3: Referral Process in the Nigeria Healthcare System

HEALTHCARE SYSTEMS

The term information flow describes the transmission of
information from one place to another. Information flow also
refers to the progressive movement of information through a
sequence of processes. In healthcare, the term generally
denotes the flow of information along the pathway of care.
Information flow typically deals with how care is provided,
where care is provided and who provides the care.

Information flow according to The Health Foundation [16]
refers to how services are accessed, when and where
assessment and treatment is available, and who provides care.

4.1 Information Flow in Nigeria

Healthcare System

When a patient visits a healthcare system in Nigeria, the first
point of contact is usually with a receptionist or an
administrative staff who directs the patient to pay for a
hospital card. Once the payment is made, a Medical Record
Officer (MRO) attends to the patient by issuing the patient a
hospital card and assigning the patient a Hospital ID. The
MRO gets the patient’s demographic data such as name,
address, sex and records it in the card. The next point of
contact is with a nurse who takes the patient’s vital signs and
records it in the card. The nurse then directs the patient to a
medical doctor who takes information from the patient
regarding his ailment and records it in a case note taking into
cognizance the patient’s hospital id. The doctor diagnoses the
patients by performing Physical Examination (PE) and
recording his findings in the case note and the card. The
doctor may request for a laboratory examination or/and an
imaging procedure based on his findings. The laboratory
technologist takes blood, urine or other sample of the patient
and performs test on it while a radiologist takes the image of
the patient. The medical doctor interprets the laboratory or
radiologist’s results; and either admits, treats or refers the
patient based on these results. During the process of
treatment, the doctor prescribes drugs to the patient which the
patient gets from a pharmacist. Patients on admission will
eventually be discharged if well while those that do not get
well are referred to the next level of care. An activity diagram
which depicts this process is illustrated in Figure 4.

5. CHALLENGES OF INFORMATION
FLOW IN NIGERIA HEALTHCARE
SYSTEM

This section appraises the challenges faced during information
flow in Nigeria Healthcare System.

5.1 Information Exchange is usually Paper
Based

In Nigeria healthcare system, data is usually collected,
processed, and stored in paper-based systems, legacy systems
and proprietary systems that are heterogeneously developed.
Hence, effective communication/ information exchange
amongst healthcare practitioners within and across healthcare
organizations is poor. This however adversely affects patients
care as the timely access to patient’s information is hindered.
Hence, avoidable deaths and injuries usually occur as a result
of poor communication amongst healthcare practitioners [17].
Furthermore, as patients’ information grows exponentially
over the years, they are usually destroyed by healthcare
practitioners due to lack of physical space.
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Fig 4: Information Flow in Nigeria Healthcare System
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5.2 Untimely Delivery of Patients’

Information

Patients’ information is not usually delivered promptly to
healthcare practitioners at the point of care. Hence, healthcare
practitioners do not have immediate and timely access to
patients” information. Moreover, information is usually
delivered manually to the care providers by the patients. For
instance, a patient is usually expected to take the result of a
laboratory test to the healthcare practitioner that requests for
it. This process is usually manual and time consuming. For
instance, the high cost of transportation in areas like the core
riverine areas in the Niger Delta may hinder the movement of
the patients. Consequently, decisions concerning patients’
healthcare are delayed. This in turns affects the patient’s care
adversely.

5.3 Lack of Interoperability

The healthcare system is very complex as it requires the
collaborative efforts of diverse healthcare providers during
care. Furthermore, patients receive care from more than one
healthcare institution. However, patients’ information 1is
essentially stored in diverse silos of paper based systems
across different healthcare organizations in the Nigerian
context. Moreover, healthcare organizations are not also
integrated. Consequently, this has led to significant
fragmentation and duplication of patients’ information and
thus impedes the ability of diverse healthcare practitioners to
share data. Thus, a practitioner may repeat a medical
procedure since he does not have prior information about the
patient. Hence, it is difficult to establish a relationship
amongst all entities of care in the Nigeria healthcare system.
Consequently, healthcare providers are usually presented with
incomplete and inconsistent information during care.

5.4 Poor or no Feedback Mechanism

There is usually poor or no feedback amongst healthcare
providers when patients are referred from one healthcare
institution to another. The care of a patient usually ends in a
particular healthcare institution as soon as the patient is
referred to another point of care. This is because there is no
follow up on a patient immediately after referral. Moreover,
there is poor integration of private health facilities in the
Nigeria’s healthcare delivery system [18]. Hence, there is
usually no continuity in the flow of information amongst
diverse points of care usually from private health institutions
and government owned healthcare institutions.

5.5 Medical Errors

Patients usually receive care from more than one healthcare
provider who can be located in diverse geographical locations.
Hence, patients’ information are usually scattered in diverse
healthcare institutions. This process is however associated
with medical errors as a result of inadequate availability of
patients information and broken healthcare processes. Hence,
the World Health Organization [19] ranked Nigeria 187 of
191 of member states.

5.6 Rising Cost of Healthcare

One of the major challenges of Nigeria healthcare system is
the rising cost of healthcare. The ineffective communication
of data, information and knowledge amongst the stakeholders
in the circle of care is a major factor that leads to the increased
cost of healthcare in Nigeria.

5.7 Reduced Quality of Care

High quality healthcare is usually achieved when there is a
relationship as well as effective communication amongst the
care providers involved in a patient’s care. In addition,
healthcare providers must take into consideration patients’
satisfaction. However, the ineffective flow of information
amongst diverse points of care results in reduced quality of
healthcare services in Nigeria.

6. HOW TO MANAGE INFORMATION
FLOW IN NIGERIA HEALTHCARE
SYSTEM

The following section appraises the strategies for managing
information flow in the context of Nigeria healthcare system.

6.1 Introduction of Electronic Health
Systems in all tiers of Nigeria Healthcare

Delivery System

Information recording and flow in Nigeria healthcare system
are usually paper based in Nigeria healthcare system. Hence,
the healthcare system is fragmented and healthcare activities
are significantly duplicated. Consequently, there is poor
coordination between the primary, secondary and tertiary
levels of healthcare. However, if electronic healthcare systems
such as the use of mobile technologies, Electronic Health
Records as well as Electronic Medical Records are introduced
in all levels of Nigeria healthcare system, interoperability will
be facilitated. Thus, the effective and seamless flow of
healthcare information amongst the stakeholders of care will
be enhanced. The Federal Ministry of Health as well as the
legislative arm of government should therefore intensify their
efforts in enhancing the health reforms program by
incorporating electronic health systems in the Nigeria
healthcare delivery system. Furthermore, internet facilities as
well as telemedicine devices should be made to penetrate the
remote rural areas. This will empower individuals,
communities as well as healthcare providers with timely and
understandable health-related information. This will in turn
lead to significant improvements in health outcomes.

6.2 Human Capacity Building in Electronic
Health

Healthcare providers should be adequately trained on the use
of electronic health systems. Healthcare practitioners should
be equipped with the appropriate skills, information and
knowledge of how to effectively deploy electronic healthcare
systems for efficient healthcare services. Healthcare
professionals should also be appropriately trained on the
maintenance of e-health applications.

6.3 Formulation of Health Policies that will

support E-Health Innovations

The legislative arm of Government should formulate policies
that will support e-health innovations such as the use of
mobile health and telemedicine in healthcare. In addition,
Government at all levels should provide an enabling
environment for e-health to thrive.

6.4 Provision of Adequate Power Supply

Electronic healthcare systems require electricity to function.
However, there is no adequate power supply in Nigeria.
Hence, the implementation of electronic healthcare system for
information exchange becomes a challenge. Hence, the
Federal Government should work towards the provision of
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6.5 Security of Health-Related Information

in Electronic Healthcare Systems

Adequate security measures such as the use of passwords,
audit trail systems as well as biometrics should be provided to
secure patients’ information stored in electronic healthcare
systems. This will encourage patients to entrust their
information to healthcare providers. It will also facilitate the
flow of information amongst healthcare providers because the
malicious access to health information will be curbed.

6.6 Usability of Electronic Healthcare

Systems

The use of electronic healthcare systems with well designed
user interfaces should be encouraged in Nigeria healthcare
system. The knowledge and system requirements of
healthcare practitioners should also be sought during the
design of electronic healthcare systems. This will ensure that
users’ requirements are met during system use. Hence, the
implementation of electronic health systems for information
exchange will be encouraged.

6.7 Introduction of a Unified Standard for
the Exchange of Electronic Health

Information

The Federal Government of Nigeria should introduce a
unified standard for the exchange of electronic information.
This is because most electronic healthcare systems are
heterogeneous in nature, for instance there are developed
using different programming languages, diverse operating
systems, tools and procedures. Thus, communication amongst
the systems becomes a challenge. However, the use of a
unified health information exchange standard will facilitate
the exchange of information amongst the users of the
electronic healthcare systems.

6.8 Integration of all Tiers of Healthcare
The Federal Government of Nigeria should make efforts to
integrate all the tiers of healthcare provided by the
government with healthcare provided by private and non-
governmental organizations. Hence, the immense involvement
of private healthcare organizations will be recognized by the
Federal Government. This will facilitate interactions amongst
diverse healthcare practitioners as well as the continuous flow
of information across the continuum of care.

7. A COMPARATIVE ANALYSIS OF
INFORMATION FLOW IN
HEALTHCARE SYSTEMS ACROSS
DIVERSE COUNTRIES

Information flow in healthcare systems varies from country to
country. Hence, this section gives a comparative analysis of
how information flows in developing countries using Ethiopia
as a case study and developed countries using Sweden and the
United States of America (USA). In Ethiopia, the collection,
compilation, analysis, utilization and flow of health
information remains a major problem [20]. In addition, the
flow of health information amongst healthcare providers is
fragmented. This results in redundant and conflicting reports
as well as poor health data quality in terms of completeness,
accuracy and timeliness [20]. In Sweden however, the
healthcare system has largely dispensed records on paper with
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the use of Electronic Medical Records (EMRs) [21]. In spite
of this innovation, the Sweden healthcare system is suffering
from severe interoperability problem [22]. This is as a result
of the absence of a common infrastructure that will facilitate
the seamless flow of information amongst the users of the
EMRs. In the USA, the flow of healthcare information is by
the use of paper based system and Information and
Communication Technology Systems (ICTs). However the
flow of information across diverse healthcare institutions
electronically is hindered by the lack of consensus on how to
transmit data. This however results in injury, wasted resources
and loss of lives. It can therefore be deduced that
interoperability is a majorly challenge of most healthcare
systems. Table 1 briefly compares the flow of information in
Nigeria healthcare system, Ethiopia healthcare system,
Sweden healthcare system and the USA healthcare system.

Table 1. A comparative analysis of information flow in
Nigeria healthcare system, Ethiopia healthcare system,
Sweden healthcare system and the USA healthcare system

Nigeria Ethiopia Sweden USA
Healthcare healthcare healthcare healthcare
system system system system
Information | Information . Information

- - Information flow | flow is both
flow is flow is .
majorly majorly paper is Iargely paper based
electronic and
paper based | based .
electronic
Data flow is | Data flow is Data flow is gata flow
fragmented fragmented fragmented fragmented
interoperabilit | interoperability is | interoperabi
interoperabil | y isa major amajor challenge | lityisa
ity is a major | challenge major
challenge challenge

8. CONCLUSION

Information is a very vital component of any healthcare
system. This is because information is useful for decision
making, policy formation, research purposes as well as
administrative and clinical purposes. However, most
healthcare organizations in Nigeria store information in silos
of paper based systems. Consequently, healthcare information
is fragmented and broken and thus the flow and exchange of
information in Nigeria healthcare becomes a challenge.
Consequently, the Nigeria healthcare system is fraught with
medical errors, rising cost, lack of interoperability as well as
poor feedback mechanism. It is therefore against this
backdrop that this paper examines the strategies for managing
the flow of information in the context of Nigeria healthcare
system. The paper suggests that the deployment of electronic
healthcare system, building human capacity in healthcare,
provision of policies that facilitate the implementation of e-
health systems, the provision of a unified standard for health
information exchange as well as the integration of private
healthcare organizations with the Government owned
healthcare organizations are some of the strategies for
managing information flow within the context of Nigeria
healthcare system. Consequently, healthcare providers will
have the right information at the right time to provide the
appropriate care to their patients. However, for future
enhancement, this study will critically examine the challenges
of seamless flow of information in healthcare systems in
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different countries across the globe. This study will also
propose methods for ensuring seamless flow of information
amongst stakeholders in the circle of care.
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