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Abstract
In recent times, surveys conducted by leading internal consulting firms indicates that fraud in the financial
sector is increasing rapidly as technology in these sector advances and most of the reported cases involve
data manipulation with the assistance of bank staff working hand in hand with external fraudsters.
Annually, banks and financial sectors have lost billions of dollars to fraudsters due to falsification of
client’s information, disclosure of client information and abuse of position by staff members. This has
resulted to increased vulnerability from the internal coalition, as corporations focus much attention is on
external vulnerability. Nigerian Deposit Insurance Corporation (NDIC) report as at June, 2016 indicates
that banks in the Nigeria recorded 12,279 fraud cases involving the sum N18,02 billion in 2015, which
represented a 15.71 percent increase over the year 2014. Given this prevailing scenario, there is need to
deploy Technology solution to this malaise Our solution is Intelligent agent-based fraud detection and
Prevention model. The key objective of this solution is to develop a software that would be capable of
tracking fraud and prevent fraud in real time. The methodology deployed is the structured System Analysis
and Design combined with Multi-agent model. The expected output is a software package that can tract
fraud and prevent it.
Keywords: fraud detection, prevention, NDIC, bank staff, technology solution, SSADM, Multi Agent
Methodologies
______________________________________________________________________________________
1.0

Introduction
What is fraud? Fraud can be defined as
wrongful or criminal deception intended to
result in financial or personal gain. Some
examples of modern day fraud include: Cheque
Fraud, Internet sales, Website misdirection,
Charities fraud, Work-from-home scams,
Pyramid scheme, Identity theft and Credit card
fraud
Fraud in Organization and industries of late
has taken on new dimension. This is due to the
advances that have been made in technology, its
increasing waves has resulted in a whole lot of
havoc in various organizations. For businesses

and organizations alike, fraud alongside
financial crime cannot be seen any longer as an
acceptable way of carrying out day to day
operations.
Fraud schemes are ever on the increase; its
cost is on the increase same as customers’
expectations. Fraud has resulted in financial
losses, it drives high cost to investigated and
pursue
litigation,
fraud
eats
away
customer/consumers’ confidence and ruins
brand image. It is indeed the number one enemy
of the business world. According to Merriam
websites dictionary, the term fraud is defined as
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“the crime of using dishonest methods to take
something valuable from a person or a person
who pretends to be what he or she is not in order
to trick people.
In recent times, surveys conducted by
leading internal consulting firms indicates that
fraud in the financial sector is increasing rapidly
as technology in these sector advances and most
of the reported cases involves data manipulation
with assistance of bank staff working hand in
hand with external fraudsters.
Annually banks and financial sectors have
loss billions of dollars to fraudster due
falsification of client’s information, disclosure
of client information and abuse of position by
staff members. This has resulted in increased
vulnerability from the internal, since much
attention is paid to external vulnerability.
Nigerian Deposit Insurance Corporation (NDIC)
report as at June, 2016 indicates that banks in
the Nigeria recorded 12,279 fraud cases
involving the sum N18,02billion in 2015, which
represented a 15.71percent increase over the
year 2014.
One such aspect of banking where there is
high rate abuse of office and some level of
collaboration in perpetrating fraud is in the case
of credit loan. Evidence from various previous
researches reveal that non-performing loan
(NPC) in recent time had been one major cause
of fraud in banks in the country. Nigerian
Deposit Insurance Corporation (NDIC) report as
at June, 2016 also indicates that non-performing
loan (NPLs) of Deposit Money banks (DMBs)
in the country increased to N648.89billion in
2015 and that bad loans also increased by
82.87percent compared to 2014[1]
Information
Technology
(I.T)
has
contributed to a great extent in mitigating fraud
for banks that has embraced and implemented it.
Despite the evolution that has occurred in the
banking industries there is still a strong human
component in fraud schemes. Some of the
problems experienced by the banks include;
1. Conflict of interest: it is a major contributing
factor to the success of internal fraud. In such
cases anomaly detection tools are not always the
best instruments, since the fraud schemes are
perpetrated by falsifying documents in a context

dominated by lack of controls, and collaboration
with members of staff whose duties includes
control and check for possible irregularities
within the system.
2. Lack of proper internal control
mechanism: In most cases the retail banker or
bank staff would adjust the existing records of
an account (customers) so that when the
transaction is done the details of the account or
user looks genuine for the transaction to pass as
a normal entry or is forced to go through since
the person supervising the transaction is in the
know of the fraudulent entry and is part of the
crime which can be termed as abuse of office.
3. Over emphasis and attention to external
fraud schemes: It is worthy of note that in the
recent times there are more and more cases of
fraud in the banking sector where employees are
involved. This leaves the industry vulnerable to
internal attacks, since emphasis and much
attention is usually paid to external vulnerability
than internal vulnerability [2].
4. Another challenge for contemporary banks
is the ability to understand and deal with the
high volume of data and information, hence
using knowledge from them to improve and
make informed decisions.
Previous research project on fraud detection
demonstrated the use of agent based technology
development approach in detection of
suspicious events in a bank .The fraud detection
using multi agents technology is event driven in
that as a transaction takes place on the financial
system the agents performs a check against a set
of set rules to determine any suspicious anomaly
in the involved account to prevent data
manipulation or user assumption on key aspects
pertaining to the account that could lead to fraud
In addition to the above this research is
introducing intelligent agents to the current
reactive agents, hence making the fraud
detection process proactive such that rather than
profiling the log file when alerts are raised, the
system analyzes fraud based on set rule, raises
an alert, stop such transaction and keeps track of
all transactions on a log file for administrative
purposes.
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Fraud outside the database exists but will be
beyond the scope of this research, hence the
research is narrowed to fraud in Retail banking.
Conceptual framework
What is Fraud? According to [3], Fraud is
generally defined in the law as an intentional
misrepresentation of material existing fact made
by one person to another with knowledge of its
falsity and for the purpose of inducing the other
person to act, and upon which the other person
relies with resulting injury or damage. Fraud
may also be made by an omission or purposeful
failure to state material facts, which
nondisclosure
makes
other
statements
misleading.
Types of Fraud in the Banking Industry.
The article Current Fraud Trends the
financial Sector, published by [4] (pages 12 20) highlights fraud risks in banking sector to
include the following;
•
Fraudulent documentation.
•
Multiple funding /diversion
and
siphoning of funds.
•
Identity theft.
•
Incorrect sanctioning or external vendor
induced fraud.
•
Counterfeit cheque.
•
Tunneling/Phoenixing or asset stripping.
•
Loan Fraud.
1.
Fraudulent documentation:
This involves making alterations or changes
to a document to deceive another person. It can
also imply approving incorrect information
provided in documents knowingly. Deposit
accounts in banks that are dormant or
inoperative also increase the vulnerability of
fraudulent documentation.
2.
Siphoning of funds:
This occurs when funds borrowed from
banks are used for purposes order than the
purpose for which the loan was granted, this
usually to the detriment of the financial health
of the entity or of the lender.
3.
Identity theft is the deliberate use of
someone else's identity, usually as a method to
gain a financial advantage or obtain credit and
other benefits in the other person's name, and
perhaps to the other person's disadvantage or

loss. The person whose identity has been
assumed may suffer adverse consequences if
they are held responsible for the perpetrator's
actions. Identity theft occurs when someone
uses
another's
personally
identifying
information, like their name, identifying
number, or credit card number, without their
permission, to commit fraud or other crimes.
4. External vendor-induced fraud: This
kind of fraud involves schemes in which the
fraudster manipulates company’s accounts
payable and payment systems for illegal
personal gains.This schemes are usually
successful due to the inability of the robust
monitoring framework, to identify conflict of
interest issues such as employees or agents
having a close relationship with other entities.
For example, in falsified
valuations,
the
external consultants advise loan borrowers to
fabricate their valuation report and inflate the
amount of funds that can be borrowed, while
corporate
espionage, trade secrets or
confidential customer information are shared
with the competitor for commercial benefits.
5. Counterfeit cheques: In this case
counterfeit or fake cheques that look too good to
be true are being used in a growing number of
fraudulent schemes, including foreign lottery
scams, cheque overpayment scams, internet
auction scams and secret shopper scams.
Unsuspecting sellers get stuck when scammers
pass off bogus corporate or personal cheques.
6. Tunneling/phoenixing or asset stripping:
Asset stripping basically means taking company
funds or assets of value, and leaving behind
debts. This happens usually when a company’s
directors transfer only the assets of one
company to another and not the liabilities. The
result is a dormant company which has to be
liquidated as it has large liabilities that cannot
be met. For example, in asset stripping
fraudsters deliberately target a company or
companies to take ownership, move the assets
and then put the stripped entity into liquidation.
While phoenixing occurs when directors of a
company move the assets from one limited
company to another with a view to ‘securing’
the benefits of their business and avoid the
liabilities. Most or all directors will usually be
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the same in both companies. This usually is a
way of ‘rescuing’ the assets of a failing business
rather than targeting a company.
7.
Loan Fraud.
Loan fraud is when a borrower intentionally
deceives a lender by providing false
information, or by omitting important
information during the loan application process.
Such fraud is illegal and can be accompanied by
criminal punishment. If a lender discovers that a
person has committed loan fraud, he or she can
demand full repayment immediately. (www.
Justipedia.com)
[5] in his article Why loan Fraud is Running
rampant indicates that Loan fraud is rampant in
the U.S., and 74% of loans cases reported in
2013 involved some kind of fraud or
misrepresentation against 69% in 2012. He also
indicated that a few months ago several banks in
the United States incurred losses of more than
$850,000 due to fraudulently obtained luxury
automobile loans.
Hagai Scaffer further suggested in his article
that beyond seeking payment for damages,
lending institutions can proactively combat loan
fraud through identifying suspicious data on
loan applications as a means to forestall fraud
and anytime an application is flagged as being
potentially fraudulent, any other forms with the
same requester should automatically be
identified as being suspicious. In addition, for
various types of loan frauds, specific data
parameters should be carefully evaluated.
Employee online behavior should be monitored
proactively and correlated with suspicious data
to uncover any possible cases of collusion to
commit fraud.
He highlighted several ways to identify
inaccurate information on a loan application.
This Includes;
•
The applicant has a new employer within
the last month, the employer has the same
address or telephone number as the applicant
when the applicant is not self-employed
•
The applicant has recently had a very
large salary increase, exceptionally high salary
relative to the applicant’s age and profession, or
the salary quoted is a round amount.

•
The applicant has a recently issued
social security number or a foreign nationality
with a high risk profession such as selfemployed.
By tracking all data related to loan
applications suspicious behavior can be flagged
and stopped. Proactively capturing and
analyzing employee online behavior across
departments and correlating with data anomalies
is the key to preventing loan fraud.
Theoretical Framework
Remote Causes of Bank Fraud.
According to [6] and [7] highlighted some
of the immediate and remote causes of frauds in
the banking sector to include the following:
1. Greed: Greed refers to an inner drive by
individuals to acquire financial gains far beyond
their income and immediate or long-term needs.
It is usually driven by a morbid desire to get rich
quick in order to live a life of opulence and
extravagant splendour. Greed has in many cases
been regarded as the single most important
cause of fraud in the banking sector.
2. Inadequate staffing: A poorly staffed bank
will usually have a problem of work planning
and assignment of duties. The bank that is
flooded with unqualified and inexperienced staff
will of a necessity have to grapple with the
problem of training and supervision of its
officers. This situation can very easily be
capitalized upon by the teeming fraudsters that
the bank has to contend with in its day to day
transactions.
3. Poor Internal Control: Inadequate internal
control and checks usually creates a loophole
for fraudulent staff, customers and noncustomers to perpetrate frauds. Therefore, to
reduce or eliminate frauds, there is a need to
always have effective audits, security systems
and ever observant surveillance staff at all times
during and after bank official operating hours.
3. Inadequate Training and Re-Training: Lack
of adequate training and retraining of employees
both on the technical and theoretical aspects of
banking activities and operations usually leads
to poor performance. Such inefficient
performance creates a loophole which can very
easily be exploited by fraudsters.
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4. Poor Book Keeping:
Inability to maintain proper books of
accounts coupled with failure to reconcile the
various accounts of the bank on daily, weekly or
monthly basis usually will attract fraud. This
loophole can very easily be exploited by bank
employees who are fraudulent.
5. Genetic Traits:
This has something to do with heredity, a
situation whereby characteristics are passed on
from parents to offspring. For instance, a
kleptomaniac who has a pathological desire to
steal just for the sake of stealing would naturally
not do well as a banker. It is therefore
imperative for banks to trace such symptoms
quickly among members of their staff in order to
reduce the possibility of fraud among
employees.
Fraud Detection Framework.
The process of detecting fraudulent
behaviour covers a whole methodological cycle.
The outputs of detection are reports containing
the list of suspicious subjects and cases that
need to be further investigated. The result of
investigation, which is the responsibility of
customer, is to avoid the manipulation with data
to prevent companies from financial theft.
Based on results of ongoing investigation the
optimization and prevention steps are designed.
The decision-making process is then objective
and systematic. Decision rules for fraud
detection are implemented in fraud detection
tools and in case these rules are not met, unusual
behaviour is detected and warning message is
sent to the user. Basic prerequisite of
optimization project is the performance
management system that is able to point out
weaknesses and propose prevention steps. The
solution also contains predefined KPIs (Key
Performance Indicators) that are used to
measure overall performance of the process. It
continuously increases efficiency of the whole
process and monitors the implementation of
prevention steps and also monitors the current
amount of money spent on the process. [8]
(2013/4 14)
Big Data.
BIG DATA is shorthand for the ability of
modern computer systems to bring together very

large volumes of data from multiple sources and
analyse them in order to unlock valuable
insights – in this case signals suggesting that
fraudulent activity is taking place. As
computing power has both multiplied and
become cheaper over recent years, so systems
have emerged that are able to analyse very large
bodies of data in close to real-time, greatly increasing the speed at which valuable
information and insights become available. In
the case of banks, big data analytics can be used
to bring together, interpret and detect
meaningful correlations in data from different
IT systems within the bank that are not
connected and do not normally interact with
each other, ranging from mobile, e-banking and
transactional systems to core banking, CRM and
physical access data. For example, by
comparing information in the bank’s
transactional systems with data on physical
access to the premises by staff members, one
can detect the use of a staff member’s log-in
when they are not present in the building, within
minutes of a breach occurring.
There are three main ways in which big data
analytics are used to look for and detect bank
fraud:
•
Detecting breaches of the bank’s
controls: searching for a precise and welldefined pattern of activity on the system that
contravenes the bank’s system.
•
Carrying out analysis to detect abnormal
behaviour that may not in itself breach any
control. This involves the system learning to
recognize “normal” patterns of activity and
highlighting examples that do not fit with the
established pattern.
•
Profiling: the ability to carry out an
analysis on a particular account or system user’s
activities over a long period very efficiently,
handling bodies of data from multiple systems
that could run to tens of billions of transactions.
[9]( 2016)
Data Mining.
Data mining is becoming a strategically
important area for many business organizations
including the banking sector. It is a process of
analyzing the data from various perspectives
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and summarizing it into valuable information.
Data mining assists the banks to detect pattern
in a group and unearth unknown relationship in
the data. It can also be applied in credit risk
management and fraud detection. In credit risk
management, banks provide loan to its
customers by verifying the various details
relating to the loan such as amount of loan,
lending rate, repayment period, type of property
mortgaged, demography, income and credit
history of the borrower. Even though, banks are
cautious while providing loan, there are chances
for loan defaults by customers. Data mining
technique can help to distinguish borrowers who
repay loans promptly from those who do not. It
also helps to predict when the borrower is at
default, whether providing loan to a particular
customer will result in bad loans etc. The data
mining tool will compile all data bank-wide and
construct several new rules to detect fraud. It
also flags the branch where these problems
occur.
Data mining technique also helps to analyze
such pattern as behavior and reliability of the
customers, the given demographics and
transaction history of the customers and
transactions that can lead to fraud. Since Banks
record all installment loans on a central
mainframe system, these files contain all the
essential information pertaining to a loan. This
data serve as basis on which the search for any
irregularities in the loan process begins.
With data mining, a thorough profiling and
ranking of banks with respect to loan fraud risk
can be achieved. The real power of the data
mining tool lies in the fact that it has ability to
connect data we believed was uncorrelated, and
construct new rules. Fraud rule results are
converted into risk scores and then displayed by
the reporting application. The reporting
application gathers all the information from the
rules and transforms these absolute numbers in
percentages and relative scores. This data is then
combined to create total risk scores for each
bank countrywide. The higher this score, the
more likely irregularities occurred at that
specific bank. The reporting tool allows the user
to choose from an extensive array of graphs to
plot these risk scores. “That way, we can

instantly spot where irregularities occur,
determine whether these are intentional or not,
and take appropriate action in case of fraud.
With the reporting tool, inspectors can pin-point
very specific internal fraud irregularities.
Inspections can now be carried out in much less
time with increased accuracy and efficiency.
[10].
Graph Database.
Graph database offers a new method of
uncovering fraud rings and other sophisticated
scams with high level of accuracy and are
capable of stopping advanced fraud scenario in
real time, since it looks beyond individual data
points to the connections that links them. Very
many a time these connections are usually not
noticed until it is too late, yet these connections
give clear insight to detecting fraud. Unlike the
other ways of looking at data, graphs are
designed to express relatedness. It can uncover
patterns that are difficult to detect using
traditional representations such as tables. Very
many organizations are using it to proffer
solutions to a variety of connected data
problems and fraud detection[11].
Essentials of an Effective fraud Detection
Program.
The four essentials of an effective enterprise
program that can be used as a fraud detector
includes the following key phases of counter
fraud measures.
Detect: Predict fraud before it happens
advanced analytics should be applied to all
strategic fraud data to predict whether an action
is potentially fraudulent before losses occur.
Looking at only small sets of security data, such
as event logs, reduces a bank’s ability to prevent
or detect sophisticated crime. The more volume
and types of data an organization can analyze at
greater velocity, the greater the success against
internal and external threats.
Respond: Apply new fraud insights Today’s
streaming analytics technology allows banks to
gain insights and take action in real time—when
it matters most. Organizations can confidently
differentiate legitimate actions while preventing
or interrupting suspicious actions by responding
immediately to criminal patterns and activities.
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Investigate: Turn fraud intelligence into action
intelligent investigation of suspicious activity
requires performing and managing inquiries that
are supported by thorough analysis and
information accessibility. With these tools,
banks can more quickly confirm fraud so that
actions such as prosecution, recovery and
placement on watch lists can be taken.
Discover: Leverage existing historical data
many banks have a treasure trove of historical
data that can now be unlocked using big data
analysis. They can search this data for patterns
of fraud and financial crimes, and then apply the
patterns to current activity. Banks can also
leverage the large amounts of data gathered by
industry-wide intelligence groups.[12].
Empirical study
In their work, [13] emphasized that adaptive
data mining and intelligent agents can play an
important role in the credit card fraud detection
domain. A conceptual framework for a multiagent system based on Credit Card Fraud (CCF)
process is developed, in which various classes
of intelligent agents are proposed to provide a
set of functionalities for CCF in electronic
transaction environment for banks. The
proposed system are robust enough to defeat
sophisticated fraudsters, they are fast enough to
minimize fraud damages, and they are scalable
enough to tackle huge volumes of data.
Intelligent agents will eventually be the ultimate
means to fight against credit card frauds. The
study resulted in a model, which is used to
detect abrupt changes in established patterns and
recognize typical usage patterns of fraud. The
credit card fraud detection system was designed
to run at the background of existing banking
software and attempt to discover illegitimate
transaction entering on real-time basis.
Summary of literature
According to [2], Fraud is an increasing
phenomenon as shown in many surveys carried
out by leading international consulting
companies in the last years. Despite the
evolution of electronic payments and hacking
techniques there is still a strong human
component in fraud schemes. Conflict of
interest in particular is the main contributing

factor to the success of internal fraud. In such
cases anomaly detection tools are not always the
best instruments, since the fraud schemes are
based on faking documents in a context
dominated by lack of controls, and the
perpetrators are those ones who should control
possible irregularities. In the banking sector
audit team experts can count only on their
experience, whistle blowing and the reports sent
by their inspectors.
Review of Related Literature.
The Concept of Agent.
Agent: An agent is anything that can be
viewed as perceiving its environment through
sensors and acting upon that environment
through actuators. For example human agent has
eyes, ears, and other organs that serve as sensors
and hands, legs, vocal tract, and so on that serve
as actuators. For a robotic agent they have
cameras and infrared range ﬁnders that serve as
sensors and various motors serving as actuators.
A software agent receives keystrokes, ﬁle
contents, and network packets as sensory inputs
and acts on the environment by displaying on
the screen, writing ﬁles, and sending network
packets.[14]
Intelligent Agents.
[15] Intelligent Agent: is a piece of software
that is characterized by the following;
• Situated – exists in an environment
• Autonomous – independent, not controlled
externally
• Reactive – responds (in a timely manner!) to
changes in its environment • Proactive –
persistently pursues goals
• Flexible – has multiple ways of achieving
goals • Robust – recovers from failure
• Social – interacts with other agents.
Classes of Agents.
Logic Based Agents — These are agents in
which decision making process are realized
through logical deduction.
Reactive Agents — These are agents in which
decision making is implemented in some form
of direct mapping from situation to action.
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Belief Desire Intention Agents
These are agents in which decision making
depends upon the manipulation of data
structures representing the beliefs, desires, and
intentions of the agent.
Layered Architectures — These are agents in
which decision making is realized through
various software layers, each of which is moreor-less explicitly reasoning about the
environment at different levels of abstraction.
Multi-agent System (M.A.S.)
A multi-agent system (M.A.S.) is a
computerized system composed of multiple
interacting intelligent agents within an
environment. Multi-agent systems can be used
to solve problems that are difficult or impossible
for an individual agent or a monolithic system to
solve. Intelligence may include some methodic,
functional, procedural approach, algorithmic
search or reinforcement learning.[16]
Capabilities and Applications of Intelligent
Agents
To understand how intelligent agents work,
it is worth the while to examine some of the
practical problems that intelligent agent can
proffer solutions to or help solve, thus making
today's computer system very useful. Some of
the examples and application intelligent agent
are as shown below;
Customer Help Desk.
Customer help desk job is to answer calls
from customers and find the answer to their
problems. When customers call with a
problems, the help desk person manually look
up answers from hardcopy manuals, but those
hardcopy manuals have been replaced with s
earchable CD-ROM collections, and some
companies even offer searches over the Internet.
Instead of hiring help desk consultants, or
having the customers search through the internet
for an answer, with intelligent agent, customer
describe the problem and the agent
automatically searches the appropriate databases
(either CD-ROM, or the Internet), then presents
a consolidated answer with the most likely first.
This is a good example of using intelligent agent
to find and filter information.

Web Browser Intelligent
A web browser intelligent, such as an IBM
Web Browser Intelligent is an agent which helps
you keep track of what web site you visited and
customizes your view of the web by
automatically keeping a bookmark list, ordered
by how often and how recent you vis it the site.
It allows you to search for any words you've
seen in your bookmark track, and takes you
back to the site allowing you to find and filter
quickly. It also helps you find where you were
by showing you all the different track you took
starting at the current page. It also let you know
by notifying you when sites you like are
updated, and it could also automatically
download pages for you to browse offline.
Personal Shopping Assistant
IBM's Personal Shopping Assistant uses
intelligent agent technology to help the Internet
shopper or the Internet shop owner to find the
desired item quickly without having to browse
page after page of the wrong merchandise. With
the Personal Shopping Assistant, stores and
merchandise are customized as the intelligent
agent learned the shopper's preferences as
he/she enters in any on-line mall or stores or
looking at specific merchandise. It could also
arrange the merchandise so that the items you
like the most are the first one you see. Finally,
Personal Shopping Assistant automates your
shopping experience by reminding you to shop
when a birthday, an anniversaries, or item that is
on sale occurred.
Tools/ Platforms for Developing Agents.
The idea of an Agent Based anti-fraud
system involves software in which agents are
developed and designed to achieve well defined
and thought out goals. There are several tools/
platforms for developing agent, according to
[16] they include, Aglet (IBM Research, 2002),
Agent Builder (Acronymic, inc, 2006), JACK
(Agent Oriented Software pty.Ltd, 2006), JADE
(Telecom Italia Group, 2007) and FIPA for
agent communication .JADE has been
developed by the Telecom Italia Lab and the
Agent and Object Technology Lab at the
University of Parma. JADE is well-proven and

West African Journal of Industrial and Academic Research vol.20 No2. August 2019

11

scalable and it provides complete control to the
agent framework (Bellifemine et al., 2007)
JADE also simplifies the implementation of
multi agent system through a middle-ware that
compiles with the Foundation for intelligent
Physical Agents (FIPA) specifications and
through a set of graphical tool that support the
debugging and deployment phases
Fraud Detection Systems
Fraud so far has been seen as serious
economical treat, in view of the fact that
fraudsters are taking advantage of advances in
the IT sector to develop sophisticated techniques
with the sole aim of benefiting. In light of the
above several studies had been conducted with a
view to combating this menace. One of such is
the multi-agent system, called FIDES
(Management and Service Science (MASS),
2010 International Conference on 24-26 Aug.
2010 ), this system integrates the computational
power of data mining tools and attack trees with
experts' judgments negotiated through a Delphibased system. Two scenarios are described: in
the first one FIDES, supported by cause-effect
diagrams, is used to classify alarms generated
by the system to help the experts to focus on the
real dangerous ones; while in the second
scenario FIDES is used in a proactive way in
order to block or prevent human based frauds.
The system combines Think-map, Delphi
method and Attack trees and it has been built
around audit team experts and their needs. The
output of FIDES is an attack tree, a tree-based
diagram to “systematically categorize the
different ways in which a system can be
attacked”. Once the attack tree is successfully
built, auditors are at leverage to choose the path
they perceive as more suitable and can then
make informed decision as to whether or not to
start the investigation. The system is meant for
use in the future to retrieve old cases in order to
match them with new ones and find similarities.
The retrieving features of the system will be
useful to simplify the risk management phase,
since similar countermeasures adopted for past
cases might be useful for present ones. Although
this system was built with the banking sector in
mind, it can be applied in other financial

institution other than banks and public
organizations, where anti-fraud activity is based
on a central anti-fraud unit and a reporting
system. [16]
In their work, [17], Described the layered
system for detecting and managing fraud to
includes a core infrastructure and a
configurable, domain-specific implementation.
In their view the detection layer employs one or
more detection engines, which includes; a rulesbased thresh holding engine and a profiling
engine. The detection layer may also include an
AI-based pattern recognition engine for
analyzing data records, with the power of
detecting new and interesting patterns and for
updating the detection engines to ensure that the
detection engines can detect the new patterns. In
a concrete representation, the system is designed
and implemented for the purposes of detecting
fraud in telecommunications. When fraud is
detected, the detection layer generates alarms
which are sent to the analysis layer. The
analysis layer filters and consolidates the alarms
to generate fraud cases. The analysis layer
preferably generates a probability of fraud for
each fraud case. The expert systems layer
receives fraud cases and automatically initiates
actions for certain fraud cases. The presentation
layer also receives fraud cases for presentation
to human analysts, which in turn allows the
presentation layer grant the human analyst’s
permission to initiate additional actions. These
approaches to fraud detection are based
primarily on setting preset thresholds and then
monitoring service records to detect when a
threshold has been exceeded. Threshold
parameters for this system includes; total
number of calls in a day, number of calls less
than one minute in duration, number of calls
more than 1 hour in duration, calls to specific
telephone numbers, calls to specific countries,
calls originating from specific telephone
numbers, etc. Depending on the on nature
certain customers or services, several
parameters can be used to tailor a particular
thresh holding for the system. Pattern
recognition is a process whereby recorded
events are analyzed to learn and to identify
normal and potentially fraudulent patterns used
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in a system. If an interesting pattern is detected,
pattern analysis processor determines whether it
is a fraudulent or non-fraudulent pattern. In
other to achieve this, pattern analysis processor
relies on the strength of artificial intelligence
technology to train itself in identifying
fraudulent patterns. By analyzing volumes of
events from history, an AI-based pattern
analysis processor first determines normal
patterns and then looks for deviations that can
be identified as fraudulent. Processor then
detects emerging patterns of such deviations and
identifies them as fraudulent patterns. There are
various AI systems available for such a purpose.
Examples include tree-based algorithms that
obtain discrete outputs, neural networks, and
statistical-based algorithms that use iterative
numerical processing to estimate parameters.
Such systems are widely used for pattern
recognition. By utilizing an AI system for
pattern analysis, both normal and fraudulent
Patterns can be identified from the volumes of
data stored in the history database. The
processes of threshold detection, profiling and
pattern recognition are described as being

performed substantially in parallel primarily
because time is of the essence. The processes
can, however, be performed one after another or
as some combination of parallel and nonparallel processing.
The emergence of intelligent agent
technology has resulted in a new approach to
software
development,
design
and
implementation. The intelligent agent based
system for fraud system is considered effective
due to the multi agent capabilities. The desired
optimal solution should be proactive and
independent. My desire is to demonstrate a real
time alert notification to the key system users on
any suspicious transactions on the core bank
database during run time. The proposed system
is a web based application and will be able to
proactively detect and prevent fraud in the
banking system as soon suspicious transactions
are noticed, without necessarily waiting for
internal and external auditors reports or
profiling by an accounts officers to detect
fraudulent or suspicious transactions which will
be to late

The present method of detecting and preventing fraud in banks

Fig. Data flow diagram of the existing system
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Weakness of the Existing System.
Due to the fact that most bank fraud
detection systems are human driven, it gives
room to the following identified weakness:
Despite the evolution of electronic payments
there is still a strong human component in fraud
schemes.
The fraud detection systems are reactive in
nature.
Time is of the essence in detection of fraud, this
is one of the major weaknesses of the existing
system, since auditing is carried out biannually.

Lack of internal controls gives rise to situation
where fraudulent transaction carried out using
details of the account or user seem in order for
the transaction to pass as a normal entry or is
forced to go through since the staff supervising
the transaction is in the know of such fraudulent
entry and is part of the scheme which can be
termed as abuse of office.
In the present system, emphasis is laid on fraud
attacks that are external, thereby exposing the
institution
to
internal
vulnerability

Architecture of the proposed system.

Fig. High Level Model of Proposed System.
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Overall Data flow diagram of the new system
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Fig. Summary of overall data flow.
User logs into the system.
- User posts into core system and transaction is
stored into the daily transactions table
- Transaction Agent captures the Account
Number being posted into as soon as transaction
is stored in the table
- Transaction Agent passes the Account Number
being posted to administrative agents
- Administrative agents check on rule set against
the Account number received
- Administrative agents report back to
transaction agent, if of any predefined rules are
broken gives an alert and stops the transaction.
- Transaction agent logs the alert received, type
of transaction and the user .
- Transaction Agent supervised by manager or
rollback the transaction before being committed
to database table
Conclusion and recommendation
The aim of the research was to develop a
system that is proactive and intelligent agent
based that could detect bank fraud in real time,
no doubt has been achieved to a great extent.
Before designing the system, inputs from
several sources which includes; risk managers,
bank official and journals were consulted. This
research project has shown that leveraging on
the knowledge and the opinions gathered, the
development of an intelligent agent based

system that is intended to detect fraud using sets
of rules to determine suspicious activities in the
core banking system is achievable. The system
is recommended for the management and
detection of fraud situations where system users
and auditors are collaborating according to a
three-phase detection process. In the first phase
users and auditors, respectively, explicit their
knowledge by selecting the most likely
suspicious transactions and fraud attack
components. In the second phase, the
components are structured into rules that act as
thresholds used for monitoring each account that
is transacted into in the core system. In the third
phase, such transactions are stopped once they
occur and an alarm is raised. Proffering solution
to this kind of problems depends to a large
extent on a proper definition of the set of rules
that determine what constitute a suspicious
transaction.
• The system can be improved and advanced in
scope to accommodate fraud associated to loans.
• Adaptation of the fraud detection system so as
to use databases that is not of SQL query nature
for example graph based database
• Adaptation of artificial neural network and Big
data technologies to the existing system in view
of the volume of data handled by the Banking
sector
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Abstract
The study was undertaken to ascertain the impact and implications of health communication and health
information technology (HIT) in Nigeria. Four research questions were formulated for the study. Literature
review included the concept of health communication, HIT, the impact and implications of health information
technology (HIT), theoretical framework using the theory of diffusion of innovation and empirical review of
related literature. A descriptive design was used to collect data on 28 health workers in District Hospital
Agbani and Agbani Health Centre who were the population of the study. The whole population formed the
sample due to its size. Data were collected using a structured questionnaire, and the collected data were
analysed using frequency, which were converted to percentages. Findings revealed that 53.6% of the
respondents had knowledge of e-health records and 42.9% on e-health. 53.6% of the respondents indicated
that e-health records are in use in their health facilities while none indicated that tele-nursing and ecompliance are in use in their health facilities; 57.1% of the respondents indicated that HIT could reduce the
time spent in delivery and sourcing health care, while 50% also indicated that HIT increases access to
information, making it easier to track health and wellness goals, resulting in increased access to customized
information and support for shared decision making. Based on the above findings, the study made the
following recommendations: the health workers should be trained on information technology to enhance their
competence in the application of HIT; extend Internet services to rural areas to enhance health care delivery
through technology; and create public awareness on the already-deployed HIT facilities.
Keywords: Health Communication, HIT, e-health, e-records, m-health

Introduction
When an individual simply places his thumb on
the screen of a cell phone which measured his blood
sugar level or a physician is consulted through
wireless telephone. This individual has successfully
used HIT system. According to [1], Information
Communication and Technology (ICT) is a broad
concept that is associated with application of
communication gadgets which comprises of radio,
television, cell phones, computer, network hard ware
and software, satellite and internet devices. It also
includes other services that are closely related to
them such as distance learning programme (Uni-air

and radio schools) and video conferencing.
Information communication technology can be used
in many fields other than health. It can be applied to
Education, library, Agricultural science and
business.
[2] opined that health communication involves
the use of information dissemination methods to
educate and change individual and community
behaviour towards adoption of positive health habits.
[2] further states that health communication bridges
the gap between health and communication and this
makes it to be an important vehicle of enhancing the
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health of individuals and the community at large.
Health communication is very crucial in all
ramifications of promoting health, prevention of
diseases and also needed in other areas such as in
patient-provider relationship, opening of avenues for
people to sort and use information regarding health.
It also improves clients’ adherence to medical
prescriptions and treatment meted for the individual.
More so it assists in development of public health
information and education, the dissemination of
health and health risk information is aided by health
communication
and
HIT.
Also,
health
communication and health information assist people
to access and utilize health care services and
facilities and in development of telemedicine and
telenursing applications.
[2] also pointed out that adequate health
information can help reduce ignorance of health
risks and solutions, arouses the individual’s
enthusiasm and ability required to avert these threats
in individuals and aids them acquire help from
others in the same condition with further effect on /
reinforcement of habits. In addition, it can also
through awareness creation increase the number of
clients requesting for adequate quality health care
and abates request of low quality health care. Health
communication more so, provides information to
clients thereby assisting them in making complex
choices. According to [3], health communication is
defined as the utilization of communication methods
in health literacy to change obnoxious health habits
and adopt positive health behaviour.
On the other hand, Healthit.gov defined health
communication and health information technology
(Health IT) as a wide idea that is comprised of a
collection of tools to accumulate, distribute and
scrutinize messages regarding health. More so, [4]
defined health information technology (Health IT) as
a branch of information technology comprising of
planning, building, constructing, applying and
preserving information structure for the health care
system. They further pointed out that computerized
and exchangeable health service information
structure should improve medical care, reduce
expenses, improve proficiency, lower mistakes and
increase clients’ fulfilment. It could also compensate
and maximise providers care to both out-patient and
in-patients in the health facilities.
In line with this, many countries are now
embracing the use of electronic health services. In
India, [5] noted that information technologies
specifically built for health is sustainably revitalizing

the structure and formation of the health system. He
also pointed out that a lot of infrastructures are being
put in place to control the developing
telecommunication system and its extension to offer
health care services. Telemedicine being the first to
be designed, more so in nursing the North American,
Nurses Association has developed an electronic
means of retrieving and using nursing interventions
and outcome to help nurses all over the globe to use
the same method of nursing care. Once the code of
the nursing diagnosis is correctly used the
corresponding
interventions
will
appear
electronically for the individual to select and use in
the management of the client.
Moreover, [5] pointed out that a lot of trial
studies involving use of cell phones to relay
messages about health, to health workers at work are
being carried out. For instance, surgery, may be
going on in theatre at Enugu and consultant surgeon
in India will be directing the surgeons on what to do
through information technology. The health workers
may follow a checklist via a mobile communication
system to administer treatment (checklist in [5]).
This aids in delivering appropriate care. The nursing
intervention classification (NIC) and the nursing
outcome classification (NOC) have been prepared in
software that enables the nurses to apply the care
following the listed interventions and evaluate care
rendered by checking it in the nursing outcome
classification checklist. In health care, there has been
a developed simple software whereby the sociodemographic data of the patient, clinical
manifestations report of laboratory investigations to
ascertain the health condition of the mother and the
foetus. Similarly, there are other mobile software for
medical record keeping and hospital statistics. This
could be used in recording immunizations and pointof-care delivery through GPS tracking and pictures
[5].
Health communication and HIT is up to make the
administration and delivery of health care easy to
both health providers and consumers of health
service commodity. That an individual can stay in
his house and consult a physician without having to
go and stay to take turns in the consultation clinic is
the work and impact of HIT. In this way both time
and cost of transportation has been saved. For
instance, it is no longer new for one to receive text
messages in his cell phones asking him to enter a
code and he will be receiving tips of different types
of health care information on daily basis.
Information on weight management, diets and
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nutrition, first aids are sent to people using this
platform.

Purpose of the Study
This study was designed to ascertain the
impacts
and
implications
of
health
communication and HIT among health workers
in Agbani Nkanu West Local Government Area
of Enugu State. The specific objectives are to:
1. identify level of knowledge of types of
HIT among health workers in Agbani
2. ascertain those health information
technologies in use in their health
facilities
3. ascertain the level of perception of the
effect of these information technologies
on health
4. determine the level of perception of the
implications of health information
technologies
Significance of the study
The study will assist health workers, health
educators, and stake- holders in health, the
general public and researchers. The findings of
the study will provide information on health
communication and HIT, the information
obtained will enable health workers on this area
to see where the problem lies in application of
health
communication
and
information
technology. This in-turn will assist the health
workers, especially the health educators to use
health education for a change in behaviour of
these health workers. The findings will also
enable health care providers see the need to take
the services to the door posts of general
consumers of health care commodities, through
mobile health delivery especially where
accessibility to modern health facility is found
to be a problem. The findings of this study will
equally provide information on challenges that
may influence the utilization of HIT. The
identified challenges when communicated will
assist such stakeholders as health policy makers
and other government agencies in taking the
proper steps to resolve the problems thus
making utilization of HIT for health services
more feasible. The findings of this study will
also add to the already existing knowledge in

this field thereby assisting those who will like to
work in this area in future.
Scope of the Study
The study is delimited to the health
communication and HIT: its impact and
implications in Agbani, Nkanu west local
government Area of Enugu State, it is delimited
to the health workers that work within public
health facilities in Agbani. It covers the level of
knowledge of types of HIT among health
workers in Agbani, determination of those
health information technologies in use in their
health facilities, the level of perception of effect
of these information technologies on health and
the level of perception of the implications of the
health information technologies.
Research Questions
1. What is the level of knowledge of types
of HIT among health workers in
Agbani?
2. Which of these health information
technologies are in use in the health
facilities in Agbani?
3. What are the effects of these information
technologies on health?
4. What do you think are the implications
of the health information technologies?
Conceptual Review
Child bearing women that are pregnant have
been identified to experience three types of
delays in getting medical attention these delays
are the major causes of maternal mortality in the
developing countries. These delays include
delay in decision making, delay in reaching the
health care facility when eventual she has
decided to go the hospital and the delay in
receiving care in the health facility when she
reached the health facility. According to [6],
these delays in getting medical attention are
crucial issues associated with mortality of
expectant mothers and their foetus in resource
challenged countries. They further pointed out
that application of cell phones and radio
communication devices may avert these types of
delays. Since information technology can assist
in optimum health care delivery the health
workers need to know the various categories of
health information technologies available that
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he or she can adequately use to aid his or her
services to humanity.
Types of HIT
HIT ranges from m-health, telehealth,
telemedicine and telenursing. The umbrella
name for all these classifications is the m-health
(telehealth). There are also medical laboratory
investigations that one can simply use a mobile
phone to do. Test such as detection of
pregnancy, blood sugar and blood pressure can
be conducted through the use of a mobile phone.
M-Health which is the application of mobile
communication system to disseminate health
information, [7] pointed out that application of
mobile communication system to health services
and information is an innovative field which
requires research. They opined that m-Health
can successfully be applied in all tiers of health
care be it primary, secondary or tertiary but
especially suitable for public health. Public
health is a branch of health that is responsible
for advancing the wellbeing of the people, rather
than curative practices in individual clients; it is
an arranged action by the public to improve
wellbeing and avert sickness, hazards and
morbidity. On the other hand, primary
healthcare which is an essential health care that
is based in the use of available and accessible
culturally acceptable, scientifically proven
methods and technology offers mainly health
care services for health promotion and disease
prevention. Primary health care is chiefly
provided in out- patient basis and therefore
could be adaptable to m-health.
Other devices as identified by [8] include:
• Electronic lifetime health records: the
electronic lifetime health record is
capable of accumulating data from
various sources such as text and voice
records,
pictures,
laboratory
investigation values. This record is made
available at every location and
accessible for health providers’ use at
any place. This reduces expensive
duplication of client’s records.
• PACS is another type of e-health device
which is capable of capturing, storing
and providing access to x-ray films,

magnetic resonance images, computed
tomography scans from any location.
• Radio frequency identification (RFID) is
another type of health communication
technology which uses radio waves and
microchips to wirelessly track hospital
patients, to elicit information on
medications, laboratory investigations,
imaging studies and medical equipment.
• Computerized systems are used to trail
and manage accounts of pharmaceuticals
and other medical and general hospital
supplies.
In addition, devices that enable judgement of
health conditions are applied in professional
development and continuous scrutiny of clients
so that medical advice can be offered. More so,
other health records as identified by [9] include
electronic health records (EHR), personal health
records (PHRs) and E-prescribing. Following
the above discourse, the impact of health
communication and HIT is not farfetched.
Impacts of health information and
technology
The effects of health communication and
HIT are obvious. It could link health workers, it
can be used in monitoring patients, it can be
applied in health literacy and can improve and
increase health care provision and utilization.
Connecting health workers
Health
communication
and
health
information written in paper could just stay at
the shelf where they are kept except if someone
transports it. Health communication and HIT
can link health workers thereby enhancing
exchange of information on health issues among
them. But the m-health can serve as a link
between the patients and health providers and
can improve competence and minimise
expenses of services rendered, by advancing
passage of information amongst care providers.
For instance, a health worker in the rural area
may consult a specialist elsewhere. This is
achieved through the application of information
technology where the signs, symptoms
manifested by a client and the laboratory
investigations conducted can be sent to a skilled
provider via a platform. This skilled provide
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makes his diagnosis via this media and directs
treatment that is required which is then
delivered by the junior health worker in the
remote area. E.g. this sort can be used in the
rural areas to save the lives of pregnant mothers
and their babies.
Patient monitoring
E-Compliance is sort of monitoring using a
device whereby patients’ compliance to
treatment can be monitored simply by detecting
it in their finger prints. The e-compliance can be
used to track and monitor how tuberculosis
patients take their drug instead of the patient
coming to the health facility on daily basis for
direct observation treatment (DOT) this saves
both cost of transportation, time and risks
associated with travelling and chances of health
hazards on the part of health provider [10]. The
e-compliance could monitor patients through
finger prints to see if they actually availed
themselves for therapy. Another illustration is
Auto-Care which is a sort of sensors and a cell
phone for a remote symptom monitoring
system. It monitors patients’ improvement and
complications. It could be applied in tracking
progress and danger in breast cancer patients.
[7] pointed out that auto-care is novel system
which assess clients’ emotional state
automatically as well as physical states.
Through this method, the health care provider
monitors the client regularly.
Health
communication
and
health
Education/Awareness
Some of the health information technologies
aim at spreading timed adequate information
about prevailing health problems. The health
jingles in the radio, televisions and some of the
health information received through cell phones
such as first aid tips, Medicaid and dietary
management of various health conditions are
avenues of disseminating health information
through information technology [11]. Mobile
phone games can be used to motivate youths to
take information in risk behaviours diseases
such as HIV/AIDS. The system employs the
excitement provided by the games to reach the
youths.

Other m-Health programmes are directed
toward minimizing medical miscalculations, by
providing accurate information through mobile
devices. For instance, the authenticity of drugs
provided by the National Agency for foods and
Drugs Administration and Control (NAFDAC)
in Nigeria, whereby information on the quality
of the product is ascertained by testing a code
on the drug to a sensor code and the individual
receives a reply about the quality of the drug.
That is to say, if someone purchases a drug he
scratches a label at the back of the packet and
sends the number under the scratched area
through a text message to a code provided by
the NAFDAC an immediate answer regarding
the drug is received. If the drug is faked the
individual will understand. The correct
information about the drug is provided in this
way and the client is safe-guarded. In addition,
information about cross reaction of drugs i.e.
drug-drug interactions can be obtained through
the use of a mobile phone and this enables
doctors to update their information about drugs
as well as increasing patients’ safety [12]. This
database is continuously reviewed by the
pharmacists concerned to ensure that clients and
health workers can retrieve this database
through mobile devices or internet [12].
[13] asserted that, in a resource
challenge
environment,
application
of
communication technology in health service is
capable of increasing management of resources.
This is because it makes it possible use of other
available useful materials. The positive effects
of HIT include its advantage of reducing cost,
timely intervention, easy accessibility of clients’
data, long time storage of data and quality of
medical care. Almost all Nigerians both literate
and illiterate now have access to mobile phones.
Mobile phones are no longer luxury and are
viewed as a vehicle of improvement in the
standard of living of the populace [7]. They
further stated that Mobile technology provides
new ideas and chances of winning a category of
challenges in provision and utilization of health
services peculiar to resource challenged areas. It
also influences the promotion, prevention and
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treatment of diseases in the public health
domain.
[14] noted that it has played a role in solving
the problem of evolving service difficulty,
means of increasing healthcare results, and
linking healthcare delivery structure. In
addressing this issue, [15] postulated that
information communication technology (ICT)
provides various chances of increasing the
ability of health systems in third world and
provision accessible tools has also added to the
various strategies geared toward increasing the
efficiency of health care workers, the
proficiency of health care leaders and new
chances for patients’ survival.
[15] further stated that ICT has helped in
reducing healthcare costs, increased the delivery
and efficiency of healthcare services by
assisting in treatment of ailment, enhanced
patient safety and decision support for
practitioner’s ICT has benefited the health
sector all over the globe. These benefits
influence the stakeholders, health facility
managers, health personnel and patients in their
everyday provision and utilization of health
services. Application of ICT in health services
has substantially reduced the cost of providing
care in developed countries. ICT has positively
influenced the potential distribution of patients’
health data yet maintaining confidentiality.
Health workers especially the nurses used ICT
in carrying out procedures such as admission of
patients and giving appointment dates. For
instance, in some health facilities in Enugu
patients use cell phones to notify their health
provider prior to the day they have appointment
with them, in response, the health provider also
through cell phone gives the client the date and
time at which consultation will take place
including the consultation room number and the
provider that he will see. This health facility
also uses interconnected computers to distribute
patients’ information. No paper is required for
any task. The doctor and other health providers
in this unit record every interaction with patient
in the computer. After seeing the doctor, the
patient can just work down to the laboratory if
need be and the laboratory attendant uses the

computer to see the recommended investigation
by the doctor. The same procedure if patient is
required to go to pharmacy and collect drugs.
Nobody is required to carry files/folders and
follow the patient about.
In addition, when a doctor is supposed to see
many patients in one clinic day the result is that
the patients will cue and wait for a long time
before she is seen. But ICT has also improved
the efficiency of medical personnel by reducing
waiting times and minimising paperwork in
developed countries. ICT makes information
readily available for the use of hospital
personnel in an easily readable form. This
solves the problem of bad and illegible hand
writing. The result of patients’ laboratory
investigations can be added to the patients’
electronic records as soon as they are ready. ICT
gives patients 24-hour access to health
information. Patients’ record can be kept
confidential by locking it with a security code
and use of pass word [15].
[16] identified the following effects of health
information and technology:
• Health information communication
technology
shows
potential
for
improving care coordination among the
health care team members.
• HIT
provides
provider-patient
communications channels and improved
communication between providers and
patients,
• Health IT increases contact to health
information thereby minimizing the
difficulties in achieving aims of health
care
• Health IT has helped patients to achieve
greater adaptation to healthy habits and
in due course bettered health outcomes.
Implications of health communication and
HIT
HIT is an innovation which is hoped to
improve wide coverage of health services to
reach the unreached in the rural areas. The use
of mobile phone spread like wild fire when it
was implemented.
Communication was
enhanced and the huge bills incurred in the
landline telecommunication system became a

West African Journal of Industrial and Academic Research vol.20 No2. August 2019

23

thing of the past. But in the case of HIT the
adoption and spread has not been fast as
expected. Health facilities are still making use
of old methods of paper filing system even in
the tertiary hospitals. Patient clinician
communication has not been fully implemented
electronically. The reason for this may be fear
of reduction in the work force thereby making
some workers to be jobless. It may also be that
the workers were not adequately trained for
using the m-health devices. Again, meandering
and sometimes accidental negative health
impacts of social media have also been
identified [17].
Another implication is that the use of social
media may result in distribution of inaccurate
messages about health [18] [19]. More so,
health scientists searching the subject digital
divide have discovered proof of a double divide.
Possibly, individuals that cannot access Internet
are debarred from use of health information that
is available only on the Internet [20] [21]. In
summary, evidenced from the direct and indirect
health impacts and variety of different results
one can still ask that HIT should be objectively
applied to health services [17].
Theoretical review
A theoretical framework enables scientific
explorers to investigate and test relationships
among ideas of concern, enhancing building up
understanding and sequence in the domain [22].
Theoretical model in view offers
explanation on how technologies could affect
communication and acceptance of information
technology as a novelty among health workers.
The theoretical model for this study explains
how health information and communication
might meet the demand for more information
through better organization of technology and
the message to be transmitted. The theory used
in this study is the theory of diffusion of
innovation (DOI).
The Diffusion of Innovation theory was
propounded by Everett Rogers in 1983. It is a
pattern that is used to clarify how new concepts
and information are distributed and included
into a principle and results in an accepted
behaviour. Rogers used the word diffusion to

mean both planned and spontaneous spread of
new ideas. Diffusion is the process by which a
novelty is dispersed to members of a social
structure. Rogers saw an innovation as a
concept, habit or object that is felt as novel. The
diffusion process is one that is concerned with
new ideas that is required to be accepted. The
use of information technology such as the
electronic health records, telenursing and telehealth and E-prescribing appears to be a new
innovation in health system and it needs to
spread across and among health providers. The
diffusion of innovation focuses on the
community level and addresses how new ideas,
product and social practices spread within a
society or from one society to another [23]. This
theory suggests that the rate of acceptance of a
novelty is affected by the characteristics of the
innovation. These features include the
associated
gain, adaptability, difficulty,
accessibility and surveillance of an innovation.
According to the postulate of this theory the
acceptance of information and technology by
the health workers may be influenced by its
benefits, adaptability to health care services and
health care commodity.
Empirical review
In a study titled “Improving Nigerian health
policymakers’ capacity to access and utilize
policy relevant evidence: outcome of
information and communication technology
training workshop” which was conducted in
Ebonyi State, south-eastern Nigeria by [24]
using 52 participants who were policy maker in
health career. The study was conducted during a
workshop. It made use of a sample size of 52
participants that attendant the workshop. Data
was collected through parallel test. Results
demonstrated that the pre-test mean of
knowledge and ability to apply ICT ranged from
2.19-3.05, while the post-test mean ranged from
2.67-3.67 on 4-point scale. Increase in mean of
knowledge at the end of the training ranged
from 8.3%-39.1%. The study was done in a
workshop where only policy makers in health
attended. It is not a population based study and
it compared the results of pre-and post-test.
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In another study, [1] studied level of Internet
access and ICT training for health Information
professionals in sub Saharan Africa using 26item
self-administered
questionnaire
as
instrument for data collection on health
information professionals from five Listservs
and delegates at the 10th biannual Congress of
the Association of Health Information and
Libraries in Africa (AHILA). Findings showed
that out of 121 respondents, 68% lived within
the capital of their countries. About 85.1% had
Internet access at work and 40.8% were using
cyber cafe, 61.2% first learned to use ICT
through self-study, whilst 70.2% had no form of
ICT training prior to the study and 88% of the
participants had needs for further training in
information communication technology. The
study used health information professionals. It is
a population based study which used
questionnaire for data collection. Though the
topic slightly differs from the topic of this
current study but questionnaire was used to
collect data from respondents.
In addition, [25] studied “the use of cell
phones and radio communication systems to
reduce delays in getting help for pregnant
women in low- and middle-income countries: a
scoping review’’. The study was a retrospective
study that used 15 studies which met the
inclusion criteria. The finding demonstrated
positive contributory impacts of mobile phones
or radio communication systems in minimizing
delays suffered by expectant mothers in
sourcing medical assistance. This study used
documented information (secondary source of
information) which might have been distorted.
Even some related studies may have been lost
hence the smallness of sample that was used.
The current study is going to use questionnaire
to elicit information from the primary source.
Furthermore, in a study titled “Optimising
the Digital Age Health-wise: Utilisation of
New/Social Media by Nigerian Teaching
Hospitals,[26] using inductive content analysis
as a study design examined the websites of 20
teaching and specialist health facilities in
Nigeria and found that they only use the social
media to get response from patients (100%),

majority apply it in presentation of their vision
and mission statements (65%), majority applied
it only in post administrative and personnel
structure information (65%), and 60% reported
applying in giving details of contracts. 25%
reported that it was never used for health
promotion, 10% reported financial transactions
and none reported its application in patient- care
provider relationship (0%).
More
so, [13]
studied
“Information
technology systems in public sector health
facilities in developing countries: the case of
South Africa’’, the study used a sample size of
Ninety-four health providers in two public
tertiary hospitals (in two provinces). Structured
questionnaire was used to elicit both qualitative
and quantitative data. Findings revealed
significant relationship among the three sample
groups of health providers as well as between
the two hospitals used. The study only used
tertiary hospitals and no secondary or primary
health facility. But the current study intended to
use secondary and primary health facilities.
[17] in another study titled “Social Media
Use in the United States: Implications for
Health Communication’’. Data from the 2007
iteration of the Health Information National
Trends Study (HINTS, N = 7674) was used for
the study. Cross sectional Survey design was
used in the study. Participants who agreed to
have sourced the Internet (N = 5078) were
interviewed on the type of media accessed. Then
Bivariate and multivariate logistic regression
analyses were done to identify determinants of
each type of social media sourced. Results show
that about 69% of US adults reported having
used the Internet in 2007. Within the internet
users, 5% were involved in an online support
group, 7% used blogging, and 23% accessed a
social networking site. Multivariate analysis
discovered that only age is the determinant of
blogging and social networking site. The study
is mainly quantitative population based study.
But the current study is a descriptive survey.
Methods and Design
Research design is a plan or blue print on
how pertinent data for a particular study can be
collected. In line with this, the design adopted
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for this study is descriptive survey research
design. According to [27] [28], descriptive
survey design seeks to describe phenomenon in
their natural setting without manipulating or
controlling them with the aim of either
exploring them to test hypothesis or explaining
them to answer research questions and establish
relationships among variables. This design is
suitable for the study in that the study seeks to
describe, explain and establish relationship
among variables in the study of impacts and
implications health communication and HIT.
Area of Study
This study was carried out in AgbaniNkanu
West Local Government area of Enugu State.
Nkanu West is bounded in the North by Udi
local government area, in the south by Ebonyi
State, in East by Enugu South local government
and Enugu east local government area and in the
west by Nkanu east and Agwu local government
area. Nkanu west local government is made up
nine towns namely Ozara, Akegbe-Ugwu,
Obuofia, Amodu, Obe, Umueze, Amurri,
Agbani and Akpugo. Agbani houses the state
University – Enugu state University of Science
and Technology and also a campus of Nigeria
Law School – Augustine Nnamani Law School
Agbani. The occupation of the people is mainly
farming, trading and civil service jobs. The
health care facilities in this area are the primary
and secondary health care facilities. These
facilities were grouped under Agbani district
health facilities.
Population of the Study
The population consists of total enumeration
of the staff in the selected health facilities in
Agbani (district Hospital Agbani and Health
Centre Agbani).
Sample size
The whole health workers in the district
hospital, (28) consisting of nurses, midwives,
doctors, community health officers and
community health extension workers. This was
done based on assumptions of [29] which states
that “when a population is in few hundreds 40%
or more will do, if many hundreds a 20%
sample will do, if a few thousands 10% sample

will do and if several thousands 5% or less
sample will do”.
Sampling Technique
Agbani district health was purposively
selected for the study. Total enumeration of the
health workers in the two health facilities was
done.
Ethical consideration
An introductory letter was obtained from the
head of department of Health and Physical
Education; this is for identification of the
student in the field when presented to the
leaders of the respondents. More over a consent
form was provided for the respondents to sign.
This is to show their willingness to participate in
the study.
Instrument for data collection
A structured questionnaire consisting of 30
items describing the impact and implications of
health communication and HIT was used for
data collection. This questionnaire was
constructed by the researcher. It was organized
in two parts. Part A is socio-demographic
characteristics of the respondents. Part B
describes the impact and implications of health
communication and HIT. The questions were
prepared in multiple choice response options.
Validation of the instrument
Content validity was carried out by giving
the constructed questionnaire to experts in the
field among which one is an expert in field of
measurement and evaluation. This was done to
ascertain the content validity of the research
instrument. They were required to determine
whether the items could elicit the intended
information regarding the purpose of the study
and research questions. After validation, their
input and observations were incorporated into
the final draft of the instrument.
Method of Data collection
One research assistants who is co-workers
from District Hospital Agbani was employed
and trained for one day on the purpose of the
study and how to administer the instrument. The
introductory letter from the head of department
of health education was used to obtain the
consent of the health workers in charge of the
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district and the individual health facilities. The
purpose of the interview was explained to the
respondents and their consents obtained by
signing their signature on the consent form
which was provided, see appendix 1. Data
collection lasted for one week. The filled
questionnaire was collected at the spot and

100% return rate obtained. The completed
questionnaire was then analysed.
Method of Data Analysis
The method used in analysing the data is
descriptive statistics (tabulation of frequencies
and percentages).

Presentation of Result
Data collected were presented in tables per research questions set for the study.
Table 1: Socio-demographic characteristics of the respondents
S/N
1.

2.

3.

4.

Item
Age range
20 -25
26 -31
32 -37
38 -43
44 -49
50 – 55
56 -60
Total =
Sex
Male
female
Total =
religion
Christianity
Moslem
Traditionalist
Total =
Designation
CHEW
CHO
Nurse
Midwife
Nurse/midwife
Doctor
Total

Response Frequency

Percentage

6
5
4
4
3
4
2
28

21
18
14.3
14.3
11.0
14.3
7.1
100

6
22
28

21.4
78.6
100

28
0
0
28

100
0
0
100

8
2
8
1
8
1
28

28.6
7.2
28.6
3.6
28.6
3.6
100

Table 1 shows that 6 representing 21% of the
respondents aged between 20 and 25 years, 5
representing 18% aged between 26 and 31 years, 4
representing 14.3% aged between 32 and 37 years, 4
representing 14.3% aged between 38 and 43 years, 3
representing 11% aged between 44 and 49. Again 4
of the respondents representing 14.3% aged between
50 and 55 years and 2 representing 7.1% aged
between 56 and 60 years. More so, 6 of the
respondents representing 21.4% were males and 21
representing 78.6% were females. 28 representing

100% of the respondents were Christians none was a
Moslem
or
traditionalist.
Furthermore,
8
representing 28.6% of the respondents were
community health extension workers (CHEW), 2
representing 7.1% of the respondents were
community health officers (CHO), 8 representing
28.6% were nurses, 1representing 3.6%was midwife,
8 representing 28.6% of the respondents were
nurse/midwives and 1representing 3.6% was a
doctor
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Research Question 1: What is level of knowledge of types of HIT among health workers in Agbani?
Table 2: Level of knowledge of types of HIT
S/N Item
Response percentage
frequency
5.
15
53.6
Electronic health records
39.3
11
M-health
3.6
1
electronic personal health records
12
42.9
E-health
10.7
3
E-prescribing
2
7.2
Telenursing
3.6
1
E-compliance
3.6
1
telehealth
7.2
2

telemedicine

representing 10.7% of the respondents had
Table two reveals that 15 representing 53.6% had
knowledge of E-prescribing, 2 representing 7.2%
knowledge of electronic health records, 11
had knowledge of telenursing, 1 representing 3.6%
representing 39.3% of the respondents had
had knowledge of E-compliance, 1 representing
knowledge of Mhealth, 1 representing 3.6% of the
3.6% had knowledge of telehealth and 2 representing
respondents had knowledge of electronic personal
7.2%
had
knowledge
of
telemedicine
health records, 12 representing 42.9% of the
respondents had knowledge of Ehealth, 3
.
Research Question 2: Which of these health information technologies are in use in the health facilities in
Agbani?
Table 3: Types of Information Technology in use in health facilities in Agbani
Response
percentage
S/N Item
frequency
6.
Electronic health records
15
53.6
8
28.6
M-health
2
electronic personal health records
7.2
3
e-health
10.7
2
7.2
E-prescribing
0
0
Telenursing
0
E-compliance
0
3.6
Telehealth
1
3.6
Telemedicine
1
Table three shows that 15 representing 53.6% of
health records, 3 representing 10.7% indicated Ethe respondents indicated that electronic health
health, 2 representing 7.2% indicated E-prescribing,
records were in use in the health facilities in Agbani,
none indicated telenursing, none indicated E11 representing 39.3% indicated M-health, 2
compliance, 1 representing 3.6% indicated telehealth
representing 7.2% indicated electronic personal
and 1 representing 3.6% indicated telemedicine
.
Table 4: effects of information technology on health
S/N Item
Response
Percentage
frequency
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7.

Reduction of cost of health care commodity
Reduction in time spent in delivery and sourcing health
care
Health information communication technology shows
potential for improving care coordination among the health
care team members.
HIT provides provider-patient communications channels
and improved communication between providers and
patients,
Health IT increases contact to health information thereby
minimizing the difficulties in achieving aims of health care
Health IT has helped patients to achieve greater adaptation
to healthy habits and in due course bettered health
outcomes

Table four shows that 5 representing 17.9% of the
respondents indicated that HIT could reduce cost of
health care commodity, 16 representing 57.1%
indicated that it could reduce time spent in delivery
and sourcing of health care, 9 representing 32.1%
indicated that Health information communication
technology shows potential for improving care
coordination among the health care team members, 7
representing 25% indicated that HIT provides

5
16

17.9
57.1

9

32.1

7

25

14

50

8

28.6

provider-patient communications channels and
improved communication between providers and
patients, 14 representing 50% indicated that Health
IT increases contact to health information thereby
minimizing the difficulties in achieving aims of
health care and 8 representing 28.6% indicated that
Health IT has assisted patients to achieve greater
adaptation to healthy habits and in due course
bettered health outcomes.

Research Question 4: What do you think are the implications of the HITs?
Table 5: Implications of HIT
S/N
8.

Item

Response
frequency
Unemployment to some cadre of health workers
10
12
Issue of computer virus destroying the stored information
Lack of internet access in the rural area could debar users from 14
accessing the information as when due
2
Un-credible health information
Educational opportunity as health workers may be required to go 11
for training
5
Employment opportunity for those who are ICT experts

Table five reveals that 10 representing 35.7% of
the respondents indicated unemployment to some
cadre of workers as implication of HIT,12
representing 42.9% indicated issue of computer
virus destroying the stored information, 14
representing 50% indicated lack of internet access in
the rural area could debar users from accessing the
information as when due, 2 representing 7.1%
indicated un-credible health information, 11
representing
39.3%
indicated
educational
opportunity as health workers may be required to go
for training and 5 representing 17.9% indicated

Percentage
35.7
42.9
50
7.1
39.3
17.9

employment opportunity for those who are ICT
experts.

Discussion
Research Question 1: What is level of knowledge
of types of HIT among health workers in Agbani?
Findings show that majority of the respondents
had knowledge of electronic health records (53.6%)
and E-health (42.9%). This finding agrees with [1],
[22]and [30] in which the theory of Diffusion of
Innovation stated the individual’s capability to learn
and adopt new behaviours. It also agrees with [24] in
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which training increased the level of knowledge of
participants.
Research Question 2: Which of these health
information technologies are in use in the health
facilities in Agbani?
Results show that majority of the respondents
indicated that electronic health records are in use in
their health facilities (53.6%) while none indicated
that telenursing and E-compliance are in use in their
health facilities. The above finding conforms to the
findings of [26] in which Teaching Hospitals were
found to apply ICT only in public relations and
contract works.
Research Question 3: What are the effects of these
information technologies on health?
Majority indicated that HIT could reduce the
time spent in delivery and sourcing health care
(57.1%) majority also indicated that health IT
increases contact with information, making it easier
to achieve health stated aims. These findings agree
with [13] [25] in which health IT was found to
reduce delays experienced by expectant mothers in
sourcing medical help.
Research Question 4: What do you think are the
implications of the health information technologies?
Findings revealed that majority of the
respondents (50%) indicated that lack of internet
access in the rural area could debar users from
accessing the information as when due this finding is
in disagreement with the findings of [17].

Conclusion
The impact, implications health communication
and HIT have on health service provision and
utilization cannot be over emphasized. Studies have
shown that HIT could improve delivery of health
care services, at the same time minimize expenses.
But anticipated consequences of unemployment and
un-credible care services especially in E-prescribing
should be addressed.

Summary
The study was undertaken to ascertain health
communication and HIT: its impact and
implications. Four research questions were
formulated for the study. Literature review included
the concept of health communication, HIT, the

impact and implications of HIT, theoretical
framework using the theory of diffusion of
innovation and empirical review of related literature.
A descriptive design was used to collect data on 28
health workers in District Hospital Agbani and
Agbani Health Centre who were the population of
the study. The whole population formed the sample
due to its size. Data were collect using a structured
question constructed by the researcher. Data
collected were analysed using frequency which was
converted to percentages. Findings revealed that
majority of the respondents had knowledge of
electronic health records (53.6%) and E-health
(42.9%), majority of the respondents indicated that
electronic health records are in use in their health
facilities (53.6%) while none indicated that
telenursing and E-compliance are in use in their
health facilities, majority of the respondents
indicated that HIT could reduce the time spent in
delivery and sourcing health care (57.1%) majority
also indicated that health IT increases access to
information, making it easier to track health and
wellness goals, resulting in increased access to
customized information and support for shared
decision making (50%) and majority of the
respondents indicated that HIT could reduce the time
spent in delivery and sourcing health care (57.1%)
majority also indicated that health IT increases
contact with information, making it easier to achieve
health stated aims. More so, majority of the
respondents (50%) indicated that lack of internet
access in the rural area could debar users from
accessing the information as when due (50%). Based
on the above findings the study made some
recommendations

Recommendations
•

•

•

The health workers should be trained on
information technology to enhance their
competence in the application of HIT
Provision of internet services to rural
areas to enable source health care
through technology
Public awareness on the already
available HIT.
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Abstract
Software products are said to be feasible if they are developed within the budget constraints. The ability to
accurately estimate the cost needed to complete a specific project has been a challenge over the past decades. For a
successful software project, accurate prediction of the cost, time and effort is a very much essential taskThe cost

estimation models are used to predict the effort and cost required to develop to successfully carry out a
project. These models give a base to predict the cost for developing a software project. The cost estimation
can be used to develop a product utilizing optimum resources. The ability to accurately estimate the cost needed to
complete a specific project has been a challenge over the past decades. For a successful software project, accurate
prediction of the cost, time and effort is a very much essential task. This paper presents a systematic review of different
models used for software cost estimation which includes algorithmic methods, non-algorithmic methods and learningoriented methods. The models considered in this review include both the traditional ands and the recent approaches for
software cost estimation. The main objective of this article is to provide an overview of software cost estimation models
and summarize their strengths, weakness, accuracy, amount of data needed, and validation techniques used. We shall
attempt to x-ray the properties of COCOMO Model and its cost drivers such as Software reliability, Size of application
database, Complexity. Analyst capability etc. as it has been claimed that The constructive cost Model (COCOMO)

is the most widely used software estimation model in the world which predicts the effort and duration of a
project based on inputs relating to the size of the resulting systems and a number of factors (cost drives) that
influence software projects
Key words: Cocomo. Cost drivers, software tools, Application of software engineering methods, Required
development schedule

1.0 Introduction
Software cost estimation is one of the crucial
activities of the software development which
involves predicting the effort, size and cost
required to develop a software system or a
software project [1] [2] For the organization to
develop a cost estimation model, the following
actions are required.
i.
List important or critical cost drivers.
ii. Prepare a scaling model for each cost
driver.
iii. Find projects with similar
environments.
iv. Compare the project with previous
familiar projects.

•
•

v.
Evaluate the project whether it is
feasible within the budget constraints.
Incorporate the critical features in an iterative
manner.[1]
Cost drivers are those critical features which
have an impact on the project. The cost drivers
may vary the cost of building a project. The
most important cost driver is size of the project.
Size of the project is measured in Kilo lines of
code (KLOC). Function points are the empirical
measurement to measure size of the project.
Function points may vary the size of the project
due to the variation in

Number of inputs
Number of outputs
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• Number of inquires
• Number of files
• Number of interfaces[1]

Fig. 1: cost estimation process
In this article, we presented an overview of the
software cost, effort and size estimation techniques
based on algorithmic, non-algorithmic and learningoriented approaches. We also tabulated all the
techniques based on their type, strengths,
weaknesses, amount of data and validation methods
used by them. Our major findings from the previous
studies show that the Neural Network based models
outperform other cost estimation techniques in terms
of accuracy followed by fuzzy logic [39] . Our
survey also shows that no one technique is perfect
and all of them have their own advantages and
disadvantages. We recommend the researchers and
practitioners to choose the best technique which fits
their best needs. This study may also give an insight
into the software cost estimation techniques for the
researchers who are new to this area. We found that
there has not been much research on estimating the
development time or schedule for a project. Our
future work may involve researching the application
of the LSTM Recurrent Neural Networks model in
predicting the time series for the project. We shall
take off with the survey of Cocomo models. The
constructive cost Model (COCOMO II) is the most
widely used software estimation model in the
world which predicts the effort and duration of a
project based on inputs relating to the size of the
resulting systems and a number of factors (cost
drives) that influence software projects.

The principal components of project costs are:
Hardware costs.
Travel and training costs.
Effort costs (the costs of paying software
engineers).
The dominant cost is the effort cost. It is the most
difficult to estimate and control, and has the most
significant effect on overall costs. Software costing
•
•
•

should be carried out objectively with the aim of
accurately predicting the cost to the contractor of
developing the software. It starts at the proposal
stage and continues throughout the lifetime of a
project. Projects normally have a budget, and
continual cost estimation is necessary to ensure that
spending is in line with the budget.
Efforts, formerly called man-hours, or staff-months
or man=month can be measured in staff-hours or
staff-months. The foremost authority on cost
estimation model is Boehm (1981). Boehn had listed
and discussed seven cost estimation models thus:

Algorithmic cost modeling
1. A model is developed using historical cost
information which relates some software metric
(usually its size) to the project cost. An estimate
is made of that metric and the model predicts
the effort required.
2. Expert judgement
One or more experts on the software
development techniques to be used and on the
application domain are consulted. They each
estimate the project cost and the final cost
estimate is arrived at by consensus.
3. Estimation by analogy
This technique is applicable when other
projects in the same application domain have
been completed. The cost of a new project is
estimated by analogy with these completed
projects.
4. Parkinson's Law
Parkinson's Law states that work expands to
fill the time available. In software costing, this

West African Journal of Industrial and Academic Research vol.20 No2. August 2019

34

means that the cost is determined by available
resources rather than by objective assessment. If
the software has to be delivered in 12 months
and 5 people are available, the effort required is
estimated to be 60 person-months.
5. Pricing to win
The software cost is estimated to be
whatever the customer has available to spend on
the project. The estimated effort depends on the
customer's budget and not on the software
functionality.
6, Top- down estimation
A cost estimate is established by considering
the overall functionality of the product and how
that functionality is provided by interacting sub-•
functions. Cost estimates are made on the basis•
of the logical function rather than the•
components implementing that function.
7. Bottom- up estimation
The cost of each component is estimated.
All these costs are added to produce a final cost
estimate.
Each
technique
disadvantages.

has

advantages

and

For large projects, several cost estimation
techniques should be used in parallel and their
results compared. If these predict radically
different costs, more information should be
sought and the costing process repeated. The
process should continue until the estimates
converge. Cost models are based on the fact that
a firm set of requirements has been drawn up
and costing is carried out using these
requirements as a basis. However, sometimes
the requirements may be changed so that a fixed
cost is not exceeded.
Algorithmic Cost Modeling
Costs are analyzed using mathematical formulae
linking costs with metrics.

The most commonly used metric for cost
estimation is the number of lines of source code
in the finished system. Size estimation may
involve estimation by analogy with other

projects, estimation by ranking the sizes of
system components and using a known
reference component to estimate the component
size or may simply be a question of engineering
judgment.
Code size estimates are uncertain because
they depend on hardware and software choices,
use of a commercial database management
system etc. An alternative to using code size as
the estimated product attribute is the use of
`function- points', which are related to the
functionality of the software rather than to its
size.
Function points are computed by counting the
following software characteristics:
External inputs and outputs.
User interactions.
External interfaces.
Files used by the system.
Each of these is then individually assessed for
complexity and given a weighting value which
varies from 3 (for simple external inputs) to 15 (for
complex internal files). The function point count is
computed by multiplying each raw count by the
estimated weight and summing all values, then
multiplied by the project complexity factors which
consider the overall complexity of the project
according to a range of factors such as the degree of
distributed processing, the amount of reuse, the
performance, and so on
•

Function point counts can be used in
conjunction with lines of code estimation
techniques. The number of function points is
used to estimate the final code size. Based on
historical data analysis, the average number of
lines of code in a particular language required to
implement a function point can be estimated
(AVC). The estimated code size for a new
application is computed as follows:
Code size = AVC x Number of function
points
The advantage of this approach is that the
number of function points can often be
estimated from the requirements specification so
an early code size prediction can be made.
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Putnam Curve - Halstead's Effort Model The
Rayleigh-Putnam Curve
This uses a negative exponential curve as an
indicator of cumulative staff-power distribution over
time during a project.

Technology constant, C, combines the effect of
using tools, languages, methodology, quality
assurance procedures. standards etc. It is
determined on the basis of historical data (past
projects). C is determined from project size,
area under effort curve, and project duration.

Rating: C = 2000 -- poor, C = 8000 -- good, C =
11000 it is excellent.

Effort and productivity change when development
time varies between 2 and 3 years:

Regression Models

COCOMO is the most widely used model for
effort and cost estimation. The model considers
a wide variety of factors as below. Projects fall
into three categories: organic, semidetached,
and embedded, characterized by their size.
There are different equations that are used with
COCOMO 81. The two equations that are used
with COCOMO help in calculating the effort
and scheduled time. The estimated schedule
time is measured in months. The two equations
[11] include;
(1)
(2)
Each abbreviation in the equations stands for a
factor that affects the cost of software. Thus,
they present dynamics that help in cost
estimation.
PM => Person-Months
EAF => Effort Adjustment Factor
TDEV => Scheduled time
KDSI => Number of lines of code (that is
denoted in thousands)
Initials a, b, c and d are constants which result
from the mode that is used in estimating cos

In the basic model which uses only source size:
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There is also an intermediate model which, as
well as size, uses 15 other cost drivers.
Cost Drivers for the COCOMO Model are.
• Software reliability
• Size of application database Complexity
• Analyst capability
• Software engineering capability
• Applications experience
• Virtual machine experience
• Programming language expertise
• Performance requirements
• Memory constraints
• Volatility of virtual machine
• Environment
• Turnaround time
• Use of software tools
• Application of software engineering
methods
• Required development schedule
• Values are assigned by the manager.
What is a cost driver? The Chartered Institute of
Management Accountantss describes it as the
unit of an activity that causes the change in
activity's cost. cost driver is any factor which
causes a change in the cost of an activity.

The Intermediate model is more accurate than
the bacic model
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Automated Estimation Tools
Automated estimation tools allow the planner
to estimate cost and effort and to perform "what
if" analyses for important project variables such
as delivery date or staffing. All have the same
general characteristics and require:
1.
A quantitative estimate of project size
(e.g.,
LOC)
or
functionality
(function point data)
2.
Qualitative project characteristics such
as complexity, required reliability, or business
criticality
3.
Some description of the development
staff and/or development environment
From these data, the model implemented by the
automated estimation tool provides estimates of
the effort required to complete the project, costs,
staff loading, and, in some cases, development
schedule and associated risk.
BYL (Before You Leap) developed by the
Gordon Group,
WICOMO (Wang Institute Cost Model)
developed at the Wang Institute, and DECPlan
developed by Digital Equipment Corporation
are automated estimation tools that are based on
COCOMO. Each of the too SLIM is an
automated costing system based on the
Rayleigh-Putnam Model.
SLIM applies the Putnam software model,
linear programming, statistical simulation, and
program evaluation and review technique, or
PERT (a scheduling method) techniques to
derive software project estimates. It requires the
user to provide preliminary LOC estimates.
The system enables a software planner to
perform the following functions in an interactive
session:
(1) calibrate the local software development
environment by interpreting historical data
supplied by the planner;
(2) Create an information model of the software
to be developed by eliciting basic software
characteristics,
personal
attributes,
and
environmental considerations; and
(3) conduct software sizing--the approach used
in SLIM is a more sophisticated, automated
version of the LOC costing technique.

Once software size (i.e., LOC for each software
function) has been established, SLIM computes
size deviation (an indication of estimation
uncertainty), a sensitivity profile that indicates
potential deviation of cost and effort, and a
consistency check with data collected for
software systems of similar size.
The planner can invoke a linear programming
analysis that considers development constraints
on both cost and effort, and provides a monthby-month distribution of effort, and a
consistency check with data collected for
software systems of similar size.
1. ESTIMACS is a "macro- estimation
model" that uses a function point estimation
method enhanced to accommodate a variety of
project system development effort,
2. staff and cost,
3. hardware configuration,
4. risk, the and personnel factors.
The ESTIMACS tool contains a set of models
that enable the planner to estimate
5. effects of "development portfolio."
The system development effort model combines
data about the user, the developer, the project
geography (i.e., the proximity of developer and
customer), and the number of "major business
functions" to be implemented with information
domain data required for function point
computation, the application complexity,
performance, and reliability.
ESTIMACS can develop staffing and costs
using a life cycle data base to provide work
distribution and deployment information. The
target hardware configuration is sized (i.e.,
processor power and storage capacity are
estimated) using answers to a series of questions
that help the planner evaluate transaction
volume, windows of application, and other data.
The level of risk associated with the successful
implementation of the proposed system is
determined based on responses to a
questionnaire that examines project factors such
as size, structure, and technology.
SPQR/20, developed by Software Productivity
Research, Inc. has the user complete a simple
set of multiple choice questions that address:
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project type (e.g., new program,
maintenance),
• project scope (e.g., prototype, reusable
module),
• goals (e.g., minimum duration, highest
quality),
• project class (e.g., personal program,
product),
• application type (e.g., batch, expert
system),
• novelty (e.g., repeat of a previous
application),
• office facilities (e.g., open office
environment, crowded bullpen),
• program requirements (e.g., clear, hazy),
• design requirements (e.g., informal
design with no automation),
• user documentation (e.g., informal,
formal),
• response time,
• staff experience,
• percent source code reuse,
• programming language,
• logical complexity of algorithms,
• code,
•

data complexity,
Project related cost data (e.g., length of work
week, average salary).
In addition to output data described for other tools,
SPQR/20 estimates:
• total pages of project documentation,
• total defects potential for the project,
• cumulative defect removal efficiency,
• total defects at delivery, and
• Number of defects per KLOC.
Each of the automated estimating tools conducts a
dialog with the planner, obtaining appropriate
project and supporting information and producing
both tabular and (in some cases) graphical output.
•
•

All these tools have been implemented on
personal computers or engineering workstations.
Martin compared these tools by applying each
to the same project.
A large variation in estimated results was
encountered, and the predicted values
sometimes were significantly different from
actual values.
This reinforces the fact that the output of
estimation tools should be used as one "data point"
from which estimates are derived--not as the only
source for an estimate

.----------------------------------------------------------------------------------------------------------------------------------
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Abstract
Information and Communication Technology (ICT) has the power to deeply transform the economy
as a whole, creating the “Network Society”. There are many aspects of society in which technology
spreads can be accelerated in support of SDGs. In areas such as healthcare, education, financial
services, energy and combating climate change. ICT will be key to accelerating achievement of the
Global Goals. By embracing broadband as a critical infrastructure for 21st century, Government are
creating the foundation for unprecedented global social and economic progress. The key accelerator
technology that can get us off the Business-As-Usual (BAU) path is ICT, notably mobile broadband,
which has demonstrated the fastest, most global technology uptake in human history,
Key Words: ICT, MDG, SDG, Broadband, Mobile
1. Introduction

Growth and development are associated
with many challenges. These challenges are
observed as an individual grows and develops.
So also as a group of people grows and
develops, great challenges are associated with it.
As the world population grows, the challenges
associated with it are enormous – famine,
drought, wars, poverty and any other problems
one can think of. These challenges and problems
made the world come together in 2000 where
189 countries sat down to face the future [1].
These great countries of the world knew that
things didn’t have to be the way it is. They
knew that there was enough food to feed the
world according to [2], but that it wasn’t getting
shared. [3] Also observed that they knew that
there was medicine to cure HIV and other
diseases but they cost a lot. Because of the
problems and challenges associated with the2.
high population growth of the world, leaders
from these 189 countries according to [3]
created a plan called Millennium Development
Goals(MDG). This set of 8 goals imagined a
future just for 15 years. The world thought that
the MDG could take care of poverty and hunger
by the year 2015. Itwas meant to be because the

189 countries of the world that are signatory to
the decision were meant to pursue it vigorously
and obey the document to the letter.
The United Nations Development Programs
(UNDP) is one of the leading organizations
working to achieve the MDG [1]. They are
present in almost all the 189 countries and
territories [1]. This is to make sure that MDG
achieved what it was intended to achieve. There
was a lot of progress as [3] observed that hunger
was cut to half, extreme poverty is down nearly
by half, more kids are going to school and fewer
are dying.
These countries want to build on the many
successes of the past 15 years, and go further.
The new set of goals, which is the Sustainable
Development Goals (SDG) was formulated in
2011 [4].
What are the Sustainable Development Goals?
The Sustainable Development Goals
(SDGs) are successor of the “Millennium
Development Goals, MDGs”. The MDGs were
adopted in 2000 by the government of various
countries in the world to make global progress
on poverty, education, health, hunger and the
environment [1]. The MDGs expired at the end
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of 2015. During 25 – 27 September 2015, the
members’ states of the United Nations (UN)
converged in New York for United Nations
Summit on sustainable development and
adopted the new global goals for sustainable
development [4]. The world leaders pledged
their commitment to the ‘2030’ agenda for
sustainable development encompassing 17
universal and transformative SDGs [5].
The SDGs are universal set of goals, targets
and indicators that all UN members are
expected to use to frame their developments
agendas, socio economic policies, and actions
towards low carbon pathways, for the next 15
years, starting from 2015, in order to achieve a
sustainable world where no one is left behind
without compromising sustainability of the
planet [5]. These new global goals according to4.
[6], are much broader and comprehensive than
the outgoing MDGs, because they attempt to
address all three dimensions of sustainable
development which comprises of Economic,
Social and Environment.
3. Why New Sets of Goals?
The MDGs according to [7] were highly
influential in mobilizing international efforts to
reduce poverty in the developing countries
during the period: 2000 – 2015. [8] observed
that significant progress has been made in
tackling poverty, but the goal of reducing
maternal mortality by three-quarters is unlikely
to be met in Africa and much of Asia. [8] went
on to argue that MDG to reduce the mortality of
children aged under five by two third is unlikely
to be achieved in Sub-Sahara Africa, Sothern
Asia and Oceania.
Currently, around one billion people still live
on less than $1.25 a day, and more than 800
million people do not have enough food to eat
[9]. Extreme events and climatic changes are
causing widespread changes to humans and
physical systems according to [9]. Across the
globe according to [7], women are still facing
difficulties for their rights, and millions of
women still die in child birth. The MDGs’
progress review clearly suggests that achieving
environmental sustainability and human well –
being is a challenge, especially while

considering the emerging threats of climate
change [9].
The global community has adopted SDGs
to complete the MDGs unfinished development
agenda and meet sustainability challenges [10].
The main difference between the MDGs and
SDGs according to [10] is that the new proposed
development goals are universal in nature.
Therefore, they are meant to apply to all
countries. Sustainable Developments is not
something that only the ‘developing ’countries
should do. Each UN member state should work
towards a sustainable world for future
generations. The SDGs will expand the focus of
development goals to rich countries [10].
According to [11], these goals will now apply to
the whole world.
The New Sustainable Development Goals
(SDGs).
The Sustainable Development Goals are as
follows according to [3].
Goal 1. End poverty in all its form everywhere.
Goal 2. End hunger, achieve food security and
improve nutrition and promote sustainable
agriculture.
Goal 3. Ensure healthy lives and promote
wellbeing for all at all ages.
Goal 4. Ensure inclusive and equitable quality
education and provide lifelong learning
opportunities for all
Goal 5. Achieve gender equality and empower
all women and girls
Goal 6. Ensure availability and sustainable
management of water and sanitation for all.
Goal 7. Ensure access to affordable, reliable,
sustainable and modern energy for all.
Goal 8. Promote, sustained, inclusive and
sustainable economic growth, full and
productive
employment and decent
work for all.
Goal 9. Build resilient infrastructure, promote,
inclusive and sustainable industrialization and
foster innovation.
Goal 10. Reduce inequality within and among
countries
Goal 11. Make cities and human settlements
inclusive safe, resilient, and
sustainable.
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Goal 12. Ensure sustainable consumption and
production patterns
Goal 13. Take urgent action to combat climate
change and its impacts.
Goal 14. Conserve and sustainably use this
oceans, seas and marine resources for
sustainable development.
Goal 15. Protect, nurture and provide
sustainable use of terrestrial ecosystems,
Sustainably
manage
forests,
combat
desertification, halt reverse land
degradation and halt biodiversity loss.
Goal 16. Promote peaceful and inclusive
societies for sustainable development: provide
access to justice for all and build effective
accountable and inclusive institutions at all
levels.
Goal17.
Strengthen
the
means
of
implementation and revitalize the global
Partnership for sustainable development.
5.
ICTs and the SDGs
The new sustainable Development Goals
(SDGs) set out a shared agenda for human
development based on prosperity, social
inclusion and environmental sustainability [12].
The SDGs include several bold objectives to be
achieved in health, education, poverty
eradication and modern energy service. This is
the 2030 agenda according to [13]. These global
goals are even more ambitious than the MDGs
as observed by [13]. According to [12], the
MDGs helped to halve extreme poverty; the
SDGs aim to end it. The MDGs focused on
poorer countries, the SDG engage all nations in
a shared, universal agenda. The MDGs
prioritized prosperity and inclusion according to
[13], but [14] observed that this time,
environmental sustainability is also addressed as
fundamental pillar of global wellbeing. These
goals are achievable, but [14] is of the opinion6.
that they require a break-through in both the
speed and degree of progress.
Meeting these global ‘stretch’ goals,
according to [15] calls for a transformationi. of
societies for deeper and faster than in the past a rate of change that a Business-As Usual
(BAG) approach simply cannot deliver. [15]
Argued that the 2030 agenda also requires far
greater engagement of the private sector, in

particular in this provision of technological
solutions that can deliver change in prioritized
areas. Government according to [14] needs to
harness all the tools at their dispositions –
technology, investment, policy and partnerships,
as key means of implementation to deliver the
necessary step change in trajectory.
Information and communication technology
(ICT) is an existing and widely deployed
technology that can be mobilized to step up the
pace and scale of transformation. The central
role ICT can play in delivering innovative,
integrated,
cross
–sectoral
sustainable
development outcomes will be highlighted later
in this work. In several reports according to
[16], the Broadband commission has made
strong case for harnessing the transformational
potential for SDGs. Not only can ICT deliver
innovation, connectivity, productively and
efficiently gain across many sector. According
to [17] it can strengthen resilience of critical
infrastructural and help to overcome social and
economic exclusion.
ICT is a crucial enabler in helping to achieve
the SDGs, particularly in today’s low-income
countries where closing the development require
substantial effort, innovation and investment
[16]. In its infancy according to [12], during the
MDGs, the mobile broadband is rapidly
evolving, ‘leapfrog’ technology now reaching
maturity.
In 2000, according to [14], these were 700
million mobile subscriptions; today there are 7
billion. Mobile broadband according to [17]
offers staggering gains in accessibility,
scalability, and affordability that can enable
countries to close multiple development gaps at
record speed, without the outlay of traditional
infrastructure.
Ways ICT can help
ICT can dramatically boost the uptake of
SDG – supporting technology and services in
these five ways according to [18].
Speed and scale of ICT uptakes:
ICT itself diffuses with remarkable speed
and at a global scale; the digital transformation
has already begun. Mobile subscriptions went
from few tens of thousands in 1980 to over 7.4
billion subscriptions in 2015. Face book users
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rose from zero in 2004 (the year the platform
was launched) to 1.5 billion users in mid-2015
iv.
[18] according to projection by Ericsson
Mobility Report [22], mobile broadband (3G
and above) will cover more than 90 percent of
the world’s population and go from almost one
billion subscribers in 2010 t0 7.7 billion
subscription by 2021. Smartphone’s will grow
from near 200 subscriptions in 1999, when
NTTDOCOMO introduced the first Smartphone
to around 6.4 billion subscriptions by 2021 [22].
Piggy Leaking on ICT’s staggering ability to
scale will help with widespread inclusion and
reaching the last line [18].
ii.
Reduced Deployment Costs:
ICT can reduce the cost of deploying new
services. In healthcare, for example, ICT makes
possible a greatly expanded role for low cost
Community Health Workers (CHWs), enabling
a large number of diagnoses and treatments to
be made at community level during community
health workers visits rather than by doctors at
high cost-facilities. In education as observed by
[19]. ICT enables students to access quality
online teaching even when unqualified teachers
are locally available. Online finance allows
individuals to obtain banking services evenv.in
regions where no banks are present. These
simple examples according to [18] show how
ICT is introducing vital services for the first
time in low income countries. Similarly, in high
income countries, cost savings from ICT are
already disrupting major sectors across the
economy, enabling rapid, pervasive change [18].
iii.
Growth of Public Awareness:
ICT can dramatically speed up public
awareness of new services and technologies and
therefore the demand and readiness for these.
According to [19], in the past, information on
new technologies spread by word of mouth,
local demonstration, and gradual scale up of
government programmes and services. But now
[18] observed that with torrents of information
flowing in real time through the internet, social
media, mobile communications and other eChannels, information travels instantly around
the globe, baring the handful of societies
isolated by closed regime. [19] Argued that
news, fashion and new technologies ricochet

around in days, not decades, making it easier to
reach more people in a shorter time.
Rapid Upgrade Rate:
In the opinion of [18], national and global
information networks enable rapid innovation
and upgrading through new applications. All
new technologies go through a learning curve
during which they evolve incrementally through
each generation of improvement.
Every phase is marked in principle by lower
costs, greater resilience, easier use, and wider
applicability [18]. ICT is speeding up these
generational cycles. Global information flows
are enhanced and technology developers are
much more attuned to advances in other parts of
the world [18]. There is a trend towards many
ICT applications becoming open-source-or at
least interoperable – which enables gains made
by a developer in one part of the world to be
picked up and built on by others on the other
side of the globe, accelerating the whole process
of technology upgrade. The growing speed of
the global innovation cycle is shortening the
duration of each technology generation,
especially for ICT based solutions, meaning
progress happens faster.
Low – cost Digital Training
The fifth way that ICT can accelerate
technology diffusion according to [18] is by
providing low-cost-online platform training
workers, students and others, in these new
technologies. The reduction of Massive Open
Online Courses (MOOCs), for example, enables
students anywhere to gain free access to high
quality university courses, including courses in
design and use of ICT [18]. Special training
materials are also being delivered conveniently
over smart phones, tablets, laptops and other
devices. Deploying multiple channels for
training materials makes it easier to provide
workers with real – time, in-service training that
does not disrupt work schedules but integrates
training into work itself. In this way, ICT hosted
training modules and curses provide means to
train millions of workers, especially young and
under –employed workers, in the use of new
ICT application for SDG –oriented service
delivery [18].
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7.
ICTs Role in Advancing the Sustainable
Development Goal
The 2030 agenda for Sustainable
Development fundamentally recognizes that the
spread of information and communication
technology and global interconnectedness has
great potential to accelerate human progress, to
bridge the digital divide and to develop
knowledge societies [19]. While none of the
SDGs is specifically about ICT, [20] argued that
several targets refer to ICT and technology, and
ICT will underpin the achievement of every
goal. All three pillars of sustainable
development which is economic development,
social inclusion and environmental protection
according to [18] need ICT as a key catalyst,
and ICT, particularly broadband, will be
absolutely crucial for achieving all 17 SDGs.
The works of [18], [19], [20], [21], [22], [23],
[24], [25], [26], [27] and [28] highlights the role
of ICT in accelerating the achievement of the
SDGs. They are as follows:
Goal: 1 End poverty.
• ICT is key to helping end poverty by
providing possibilities to improve productivity
among millions of people so that they can
better provide for themselves and their families
and more will be out of poverty [20] This can
occur in many ways, for example, by producing
timely and accurate information services to help
ensure equal rights to economic resources, as
well as enabling services such as mobile
banking and micro- credit, and in helping
small producers to find the best market for their
products [20].
Goal 2. End hunger and achieve food security
ICT can help reduce hunger and increase
food security according to [19] by giving
farmers direct access to market information,
weather forecasts, as well
as
planting,
harvesting and targeted irrigation advice,
logistics and storage, thereby helping to
increase yield, restore soil, reduce waste and
\improve both productivity and effectiveness.
Goal 3 Good health
ICT can deliver substantial and significant
benefits across the whole of the
global
healthcare ecosystem. According to [21] and
[22], connectivity
enables health workers to

be connected to information and diagnostic
services, while analytics can help make
projections about disease outbreaks, health
services usage, patient knowledge, attitudes,
personal continuous management of diseases
around health practice.
Global 4: Ensure inclusive and adequate quality
education for all.
According to [24], ICT is helping to improve
education globally, allowing students to access
leaning assets and teachers to prepare for classes
anytime,
anywhere. ICT can assist in
opening access to education for all, particularly
underserved populations and those living in
remote, resource- poor areas [19]. It can also
deliver services, in turn leading to improved
economic
opportunities for all.
Goal 5: Achieve gender equality and empower
women and girls.
ICT can enhance gender equality and gender
empowerment according to [23], by allowing
women and girls to access information of
importance to their productive, Repro- ductive
and community roles as well as involving
women in urban planning. Women’s sustainable
livelihood, can be enhanced through expanded
access to markets, education, training and
employment. [24].
Goal 6; Water and sanitation for all.
ICT will be crucial in ensuring the
availability and sustainable management
of
water and sanitation for all. ICT according to
[23] is particularly
important in terms of
smart water management, infrastructure
location,
better and lower – cost
maintenance,
optimized
operations
and
improved
quality of services to customers.
Goal 7: Ensure access to energy for all.
ICT according to [23], is already
demonstrating its strong potential to improve
energy efficiency and reduce emission, both by
making ICT itself
more
environmentally
sound and less carbon- intensive, and through
ICT enabled solutions, such as smart grids,
smart buildings, homes, and smart- logistics
that allow other sectors of the economy to
improve their energy efficiency and lower
energy consumption.
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Goal 8: Economic growth, employment and
decent work for all
In the words of [24], ICT skills have become
a prerequisite for many forms of employment in
the 21st century. Digital technology is
transforming the way business is done
everywhere, from traditional employment
sectors including farming, manufacturing and
the health sector to new sectors such as offshore
services [23]. ICT according to [24], is
important for economic and productivity
growth. Recent research according to [25]
shows that a 10 percent increase on ICT capital
services is associated with a 0.9 percent increase
in GDP.
Goal 9: Infrastructure, industrialization, and
innovation.
[25] Argued that ICT will continue to play
an essential role in building and maintaining
resilient infrastructure, in promoting inclusive
and sustainable industrialization, and in
fostering innovation in the emerging
information and knowledge societies which
depends on open access to academic research,
transparency to make informed decisions and to
support cross-sector and in-house co-creation,
learning and work.
Goal 10: Reduce inequality
ICT can reduce inequality within and
between countries, especially when used
to
help bring information and knowledge, and
therefore social and economic progress, to
disadvantaged segments of society- including
those living with disabilities, as well as
women and girls [24].
Goal 11: Sustainable cities and communities
ICT according to [26] is essential in offering
innovative approaches to
managing cities
more effectively and holistically. This could be
achieved
with ICT basic infrastructure and
applications such as smart building, smart
water-management, intelligent transport systems
and new efficiency in energy
consumption,
resource waste management [23].
Goal 12: Sustainable consumption and
production patterns
ICT in the opinion of [27] can foster
sustainable consumption and production
through
product-specific
improvements,

increased dematerialization and virtualization,
and the implementation of smart technologies in
sectors including agriculture, transportation,
energy, supply chain management and smart
buildings.
Goal 13: Urgent action to combat climate
change and its impacts
Action to combat climatic change and its
impacts through ICT are available. According to
[26] Smart ICT applications particularly in the
area of energy, transport, and buildings,
manufacturing (industry 4.0), Smart services
and agriculture and urbanization in general, can
help tackle climate change and mitigate its
impacts. ICT can optimize value chains, reduce
resource
usage and waste and also plays a
crucial role in sharing climate and real time
weather information forecasting, early warning
systems as well as supporting resilient and
climate adaption.
Goal 14: Oceans, seas and marine resources
Since ICT is everywhere, life even below the
waters will not be exceptional.
ICT can assist in oceanic conservation and
sustainability.
According to [28], satellite monitoring
delivers timely and accurate global data,
improving
accountability while big data can
be used to analyse biodiversity, pollution,
weather patterns and ecosystem, evolution, and
to help plan mitigation and adaptation strategies.
Goal 15: Halt and reverse land degradation
Goal 14 is targeted at preserving life in the
seas, while goal 15 is to preserve life in the land.
[28] argued that ICT plays significant role in the
conservation and sustainable use of terrestrial
ecosystems and preventing biodiversity, loss
through improved monitoring and reporting,
which leads to increased
accountability, as
well as through use of big data to analyse short
term trends and plan mitigation activities.
ICT according to [27] also improves efficiencies
in land restoration through sensors, data
collection and analysis.
Goal 16. Peace, justice and strong
institutions.
ICT can be deployed within crisis management,
humanitarian aid and peace building. ICT has
proven to be a powerful tool in areas such as

West African Journal of Industrial and Academic Research vol.20 No2. August 2019

45

election monitoring, through the use of ground
source [28]. Government use of open data
increases transparency, empowers citizens
and helps to drive economic growth [26].
Goal 17. Strengthen the means of
implementation
and
partnerships
for
development
ICT argued by [25] is unique in its capability
to specifically strengthen the means
of
implementation for the SDGs, through
enhancing international
cooperation and
coordination; promoting technology transfer;
capacity
building;
forging
multistakeholder partnerships; and enabling and
improving
data
monitoring
and
accountability.
8.
Issues and Challenges
No technology is without risks and
widespread uptake of ICT raises a number of
issues that will need to be addressed and
managed. Several issues according to [12],
[13] and [15] have been identified which
governments, industry and other stakeholders
must work together to address. The issues are as
follows:
•
Privacy and surveillance
•
Cyber security
•
Loss of human skills
•
Possible public concern about health
effects
•
Electronic waste and carbon emissions
•
Digital exclusion
•
Child protection and the internet
9. Making ICT the backbone of economy
According to [13] and [14] to fulfil its potential
as a disruptive, transformation technology for
goal and deliver on SDGs, ICT must integrate•
into every facet of public policy and economic
activity. To achieve this, a number of hurdles
according to [15], must be overcome, such as:
Public sector regulations do not contently•
enable full utilization of ICT.
• Mobile broadband physical infrastructure needs
rapid expansion and upgrading, especially to
public facilities like schools and clinics.
•

• More public-private partnerships are needed to
inculcate new ICT start-ups to promote locally
appropriate services.
•
Small
fragmented
demonstration
projects require national scale – up with
business models addressing urban and rural
areas.
•
ICT- based system components need to
be inter-operable across competing platforms.
•
Significant training of personnel is
required to manage ICT systems.
•
Policy and regulation must play catch-up
with rapid ICT innovation and deployment to
ensure that new challenges, risks and threats and
are effectively managed.
10.

Conclusion
The SDGs represent a complex, global scale
problem-solving exercise that cuts across all
sectors of the economy and engages every
country and region of the world. The world has
adopted the SDGs. We must now deploy all
tools available- especially the accelerated
uptakes of ICT- to act on our commitment and
deliver on the SDGs for the benefits of present
and future.
11. Recommendations
ICT, and especially mobile broadband, will
be the essential infrastructure platform for the
SDGs. Technological development of ICT is in
line with earlier technology breakthroughs like
steam engine, electricity and the combustion
engine [25].
ICT platform must be designed to
support an expanding range of services and
applications. Such country should adopt – not
later than 2020 the following platform elements.
National physical infrastructure for full
connectivity to broadband throughout the
country built on understanding the realities in
urban and rural areas [22].
Cyber infrastructure nad policy frameworks that
include a unique biometric ID, privacy rules,
rules for collection and dissemination of cloud
data [20]
Interoperability of the ID systems, e –payment,
e –governance tools (e.g. online registration,
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•

•

•

voting, receipt of public document, transfers, tax
payment etc.) [22].
Close collaboration with local authorities, the•
private sector, universities and civil society in
promoting the rapid uptake and improvement of
ICT applications. [26]
Integration of information systems that support•
service delivery (e.g. Schools, clinics,
community
health
workers),
facilities
management, public budgeting, e-payments,
policy dashboards and SDG data reporting [25]
Promotion of the internet through extensive
metering, monitoring, and sensing of physical

infrastructure (e.g. power grids) and the
environment [20]
Integration of ICT applications in national
strategies for each SDG (e.g. e-health, eeducation, e- energy etc.) with ICT as a basic
infrastructure [22]
partnership of national government and private
sector members on sustainable business models
that can support rapid rollout of ICT national
strategies, infrastructure and monitoring tools
(such as ICT scorecards) [25]

_____________________________________________________________________
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Abstract
Tobacco use is detrimental to both oral and general health. However, the prevalence of tobacco use
continues to rise especially among students. In this study, a descriptive cross-sectional research
design was used to determine the level of awareness on the effects of tobacco use on oral health
among undergraduates of Applied Biology and Biotechnology, Enugu State University of Science
and Technology, (ESUT) Agbani Enugu State through a multistage random sampling technique.
Proportional stratified random technique was used to divide the students into 4 strata of year one,
year two, year three and final year respectively. 40 undergraduates were randomly selected from
each of the strata to make up a sample size of 160 undergraduates. The instrument for data
collection was a structured questionnaire. The research hypothesis was tested using Z-test. It was
discovered that the level of awareness on the effects of tobacco use among undergraduates of
Applied Biology and Biotechnology, ESUT was significantly low (29.80%). Higher level of
awareness was discovered amongst the male gender (17.88%). Final year students displayed the
highest level of awareness (10.70%). The age range with the highest level of awareness was 26-30
(11.90%). The media was found to be the most common source of awareness for the students
(39.38%). Nonetheless, only a small proportion of the students were found to use tobacco products.
It was recommended that regular oral health awareness program should be organized for the
students in order to raise their level of awareness on the effects of tobacco use on oral health.
Key words: Oral Health, Health, Tobacco, Awareness, Students
Introduction
Tobacco use is one of the major public
health disasters and it is one of the largest
causes of preventable death worldwide. Tobacco
comes in two main forms; which are the
smokeless and the smoking tobacco. Smokeless
tobacco includes moist snuff, dry snuff and
chewing tobacco; while the smoking tobacco
include roll-your-own cigarette, cigars, bidis,
pipes, kreteks, water pipes (shisha, hookah,
narghile), sticks and manufactured cigarettes
[1]. [2] Tobacco is used by about 3 billion
people with about 80% of this usage in the form
of smoking.

Apart from the fact that tobacco use is
detrimental to health, it is the second major
cause of death in the world. Every year, over 4.9
million deaths are caused by tobacco and unless
there are dramatic reductions in tobacco use,
that number will rise to 10 million by 2030 [3].
[4] Student period is the time when most
behavioural traits are developed and established
and most students start using tobacco during this
period due to peer pressure.
Despite the negative effects of tobacco use
on health, tobacco use incidence among students
in Nigeria is on the rise and cigarette smoking is
considered one of the largest causes of
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preventable morbidity and mortality [5]. [6]
While not many studies have been conducted to
ascertain the burden of tobacco-related
morbidity in the country, the rising prevalence
of non-communicable diseases (NCDs) is no
doubt related to increasing prevalence of NCDsrelated risk factors including tobacco use.
The deleterious effects of tobacco use on
oral health are well documented. [7] The effects
of tobacco on oral health include discoloration
of teeth and dental restorations, halitosis, taste
disorders, periodontal disease, short-term and
long-term
implant
success,
potentially
malignant lesions and oral cancer; [8] as well as
congenital defects such as cleft lip and palate
are also among the oral effects of tobacco use.
[4] Other effects of tobacco use on oral tissues
include palatal keratosis, melanosis, oral
candidiasis, and dental caries.
[4] The relationship between tobacco use and
oral health status is also well established.
Tobacco users have been found to accumulate
more plaque and calculus and have more oral
health problems. [9] The use of tobacco in any
form should be discouraged because the
negative impact relates not only to the smoking
but also to the use of smokeless tobacco.
Based on available evidence derived from
several researches, it has been established that
tobacco use has calamitous consequences on
oral health. Therefore, it was imperative to
ascertain if undergraduates of Applied Biology
and Biotechnology, Enugu State University of
Science and Technology (ESUT), were aware of
these consequences and to also assess the level
of the awareness.
Methodology
The research design was a descriptive
cross-sectional survey of the undergraduates of
Applied Biology and Biotechnology, Enugu
State University of Science and Technology,
Agbani, Enugu State. The study was done in the
department
of
Applied
Biology
and
Biotechnology, Enugu State University of
Science and Technology (ESUT), Agbani,
Nkanu West Local Government Area of Enugu
State, Nigeria.

The University was originally founded as
Anambra State University of Technology
(ASUTECH) on July 30, 1980. Currently, the
Principal Officers of the University are as
follows: Prof. Anike, Okechukwu Luke, Vice
Chancellor, Prof. S.G. Nwoye Eze, Deputy Vice
Chancellor, Mr. Leonard Khama Registrar, Mr.
Ikenna Ezeugwu, Bursar, and Dr. Ezema Jonas
Ifeanyi, University Liberian. The current
Governing Council are: His Lordship, Most
Rev. (Prof.) Godfrey I. Onah, Pro Chancellor,
Professor Anike, Okechukwu Luke, Vice
Chancellor, Prof. S.G. Nwoye Eze, Deputy Vice
Chancellor and Mr. Leonard Khama Registrar.
The University currently operates twelve (12)
faculties. The Faculty of Applied Natural
Sciences in which this study was done is headed
by Prof. Emmanuel Okechukwu Ogu. Dr. Njom
V. S. is the current HOD of Applied Biology
and Biotechnology. (Source: Dr. Njom Victor
Stephen, HOD, Applied Biology and
Biotechnology, ESUT, personal communication,
September 20th 2019).
The total number of students attending
Enugu State University of Science and
Technology is fifty thousand (50,000), (Source:
ESUT Official Website, 2019).
Due to the huge population of students at Enugu
State University of Science and Technology, the
study was narrowed down to one department
through a multistage random sampling
technique. First stage of sampling involved a
random probability sampling of all the faculties
in which Faculty of Applied Natural Sciences
was selected. Then, all the departments in that
faculty were also randomly sampled and
Department
of
Applied
Biology
and
Biotechnology was selected. The population of
students of Applied Biology & Biotechnology is
four hundred (400) (Source: Dr. Njom Victor
Stephen,
HOD,
Applied
Biology
&
Biotechnology, 20, Sept. 2019).
Finally, students were randomly sampled
from each level – i.e. from 100level to 400level.
A sample size of one hundred and sixty (160)
students was used for the study. Proportional
stratified sampling technique was used to divide
the students into strata of year one, year two,
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year three and final year (year four) respectively
and equal number of 40 students was selected
from each of the levels.
The instrument for data collection for the
study was a structured questionnaire in which
participants were required to answer “yes” or
“no” to the questions provided. Students were
also informed about the purpose and objectives
of the study and their right of voluntary

participation in the research. Informed consent
was sort and obtained before the self-structured
questionnaire was administered to the students
by the researcher and retrieved once the
respondents filled in the required information.
Collected data were analyzed using frequency
tables and percentages. Results were presented
in essay form, tables and figures. The
hypothesis was tested using Z-test.

Results
Table One (1): Distribution of Students According to
Gender and Level of Study
Leve
l
100

Freq
uency
40

200
300
400
Tota
l

40
40
40
160

%
25

Ma
le
18

%
11.25

25
25
25
100

20
24
26
87

12.50
15.00
16.25
55.00

Femal
e
22

20
16
14
73

%
1
3
.
7
5

12.50
10.00
08.75
45.00

Source: Field Survey, 2019
were males, 16(10%) were females in 300level;
Table one above shows the levels of study of the
26(16.25%) were males, 14(8.75%) were
students selected for the study; 40(25%)
students were selected from each level which
females in 400level. A total of 87(55%) students
18(11.25%) were males, 22(13.75%) were
were males while 73(45%) were females.
females in 100level; 20(12.50%) were males,
20(12.50%) were females in 200level; 24(15%)
Table Two (2): Age Range Distribution of the Students
Age Range
16-20
21-25
26-30
31 and above
Total

Frequency
47
53
40
20
160

%
29.38
33.12
25.00
12.50
100

Male
25
29
22
11
87

%
15.63
18.13
13.75
06.87
54.38

Female
22
24
18
9
73

%
13.75
15.00
11.25
05.62
45.62

Source: Field Survey, 2019
Table two above shows that 47(29.38%) of
the students involved in the study were between
16-20 years of age, in which 25(15.63%) were
males and 22(13.75%) were females.
53(33.12%) of the students were between 21-25
years of age, in which 29(18.13%) were males

and 24(15%) were females. 40(25%) of the
students were between 26-30 years of age, in
which 22(13.75%) were males and 18(11.25%)
were females. 20(12.25%) of the students were
between 31 years and above, in which
11(6.87%) were males and 9(5.62%) were
female
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Table Three (3): Distribution of the Students According to Marital Status
Gender
Male
Female
Total

Single
79
48
127

%
49.38
30.00
79.36

Marital Status
Married %
Divorced
8
0.050 0
25
15.62 0
33
20.63 0

Separated
0
0
0

Source: Field Survey, 2019
Table three above shows that 79(49.38%) of
the male students were single; 8(0.05%) of the
male students were married; 48(30%) of the
female students were single; 25(15.62%) of the
female students were married. A total of

127(79.36) of the students were single while a
total of 33(20.63%) of the students were
married. There was no divorced or separated
student

Table four (4): Distribution of the Students According to Awareness
on Tobacco
and its related Research Questions
YES
%
NO
Do you know what tobacco is?
160
100
000
Do you use tobacco?
028
17.5
132
Do you know any form of these tobacco products?
i.
Rolls of smoking tobacco
- Bidi
005
03.1
155
- Cigar
140
87.5
020
- Cigarette
158
98.8
002
- Kreteks
008
05.0
152
ii. Pipes (waterpipes)
- Hookahs
002
01.2
158

%
00.0
82.5
96.9
12.5
01.2
95.0
98.8

-

Bhangs

001

00.6

159

99.4

-

Narghiles

002

01.2

158

98.8

088
056

55.0
35.0

072
104

45.0
65.0

- Snuff
159
- Swedish snus
003
- Gutkha
003
Who introduced you to tobacco use?
- Parents
004
- Friends
010
- Schoolmates
008
- By self
005
- Others
001
Total
841
Source: Field Survey, 2019

99.4
01.9
01.9
14.3
35.7
28.6
90.0
03.6
35.3

001
157
157
024
018
020
023
027
1539

00.6
98.1
98.1
85.7
64.3
71.4
82.1
96.4
64.7

- Shishas
iii. Oral smokeless tobacco products
- Chewing tobacco
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Table four above shows that 160(100%) of the
students know what tobacco is; 28(17.5) of the
students use tobacco products, 132(82.5%) of the
students do not use tobacco products; 5(3.1%) of
the students were aware of bidi as a form of
tobacco; 140(87.7%) were aware of cigar;
158(98.8%) were aware of cigarette; 8(0.5%)
were aware of kreteks; 2(1.2%) were aware of
hookahs; 1(0.6%) were aware of bhangs; 2(1.2%)
were aware of narghiles; 88(55%) were aware of
shishas; 56(35%) were aware of chewing tobacco;
159(99.4%) were aware of snuff; 3(1.9%) were

aware of sweddish snus; 3(1.9%) were aware of
gutkha. 4(14.3%) of the 28 students that use
tobacco were introduced to it by their parents,
10(35.7%) of the 28 students that use tobacco
were introduced to it by their friends, 8(28.6%) of
the 28 students that use tobacco were introduced
to it by their schoolmates, 5(17.8%) of the 28
students that use tobacco were introduced to it by
themselves, 1(3.6%) of the 28 students that use
tobacco were introduced to it through other
sources. 5 of the 28 students that use tobacco were
females
while
23
were
males.

Table five (5): Distribution of the Students According to their Awareness on Effects of Tobacco Use
on Oral Health
S/N
AWARENESS ON EFFECTS OF TOBACCO USE
YES
NO
Tobacco contains substances that are harmful to oral tissues
034
021 126
079
Tobacco contains nicotine that makes it addictive
016
010 144
090
Tobacco use causes tooth stain
040
025 120
075
Tobacco use causes bad breath
090
056 070
044
Tobacco use causes change in the color of the lip
010
006 150
094
Tobacco use causes tooth decay
005
003 155
097
Tobacco use causes periodontal diseases
018
011 142
9
Tobacco use causes oral cancer
010
006 150
094
Tobacco use causes oral thrush
005
003 155
097
10.
Tobacco use causes dry mouth
008
005 152
095
11.
Tobacco use affects the upper respiratory tract
140
088 020
012
12.
Tobacco use is harmful to general health
144
090 016
010
13.
Effects of tobacco should be taught in institutions of learning
100
062 060
038
Total
620
29.8 1460 70.2
Source: Field Survey, 2019
Table five above shows the distribution of the
students according to their level of awareness on
effects of tobacco use on oral health; 34(21%) of
the respondents were aware that tobacco contains
substances that are harmful to oral tissues;
126(79%) of the respondents were not aware that
tobacco contains substances that are harmful to
oral tissues; 16(10%) of the respondents were
aware that tobacco contains addictive nicotine
while 144(90%) of the respondents were unaware;
40(25%) of the respondents were aware that
tobacco use causes tooth stain while 120(75%) of
the respondents were unaware; 90(56%) of the

respondents were aware that tobacco use causes
bad breath while 70(44%) of the respondents were
unaware; 10(6%) of the respondents were aware
that tobacco use causes change in the color of the
lip while 150(94%) of the respondents were
unaware; 5(3%) of the respondents were aware
that tobacco use causes tooth decay while
155(97%) of the respondents were unaware;
18(11%) of the respondents were aware that
tobacco use causes periodontal diseases while
142(89%) of the respondents were unaware;
10(6%) of the respondents were aware that
tobacco use causes oral cancer
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while 150(94%) of the respondents were unaware;
5(3%) of the respondents were aware that tobacco
use causesoral thrush while 155(97%) of the
respondents were unaware; 8(5%) of the
respondents were aware that tobacco use causes
dry mouth while 152(95%) of the respondents
were unaware; 140(88%) of the respondents were
aware that tobacco use affects the upper
respiratory tract while 20(12%) of the respondents
were unaware; 144(90%) of the respondents were
aware that tobacco use is harmful to general
health while 16(10%) of the respondents were
Table six (6): Age Range Distribution
Effects of Tobacco Use on Oral Health
Age Range
Frequency %
16-20
47
29.38
21-25
53
33.12
26-30
40
25.00
31 and above
20
12.50
Total
160
100
Source: Field Survey, 2019

unaware; 100(62%) of the respondents agreed that
effects of tobacco should be taught in institutions
of learning while 60(38%) of the respondents did
not agree. Generally, 620(29.8%) of the responses
received from the respondents represent the level
awareness on the effects of tobacco use on oral
health while 1460(70.2%) of the responses
received from the respondents represent the level
of unawareness on the effects of tobacco use on
oral health

of the Students Showing the Level of Awareness on
Yes
062
186
248
124
620

Table six above shows the level of awareness
of the students on the effects of tobacco use on
oral health according to their age range.
Students aged between 16-20 years had 62(3%)
level of awareness and 549(26.4%) level of
unawareness. Students aged between 21-25
years had 186(8.9%) level of awareness and
.

%
03.0
08.9
11.9
06.0
29.8

No
549
503
272
136
1460

%
26.4
24.2
13.1
06.5
70.2

503(24.2%) level of unawareness. Students aged
between 26-30 years had 248(11.9%) level of
awareness
and
272(13.1%)
level
of
unawareness. Students aged 30 and above years
had 124(6%) level of awareness and 136(6.5%)
level
of
unawareness

Table seven (7): Distribution of the Students according to their Year of Study (i.e. Level of
study) showing their degree of Awareness on Effects of Tobacco Use on Oral Health
Level Frequency
%
YES
%
NO
%
100
40
25
087
04.2
433
20.8
200
40
25
174
08.4
346
16.6
300
40
25
136
06.5
384
18.5
400
40
25
223
10.7
297
14.3
Total
160
100
620
29.8
1460
70.2
Source: Field Survey, 2019
Table eight above shows the distribution of the
students according to their year of study (i.e.
level of study) showing their degree of

awareness on effects of tobacco use on oral
health. 100 level students (i.e. 1st year students)
had 87(4.2%) degree of awareness and
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433(20.8%) degree of unawareness. 200 level
students (i.e. 2nd year students) had 174(8.4%)
degree of awareness and 346(16.6) degree of
unawareness. 300 level students (i.e. 3rd year
students) had 136(6.5%) degree of awareness

and 384(18.5%) degree of unawareness. 400
level students (i.e. final year students) had
223(10.7%) degree of awareness and
297(14.3%) degree of unawareness.

Table eight (8): Distribution of the Students According to Gender to show the level of
Awareness on Effects of Tobacco Use on Oral Health
Gender
Frequency
(%)
YES
%
NO
%
Male
87
55
372
17.88
759
36.49
Female
73
45
248
11.92
701
33.70
Total
160
100
640
29.80
1460
70.20
Source: Field Survey, 2019
Table eight above shows the distribution of the
students according to their gender showing the
level of awareness on effects of tobacco use on
oral health. The male participants had
372(17.88%) level of awareness and

759(36.49%) level of unawareness while the
female participants had 248(11.92%) level of
awareness and 701(33.70%) level of
unawareness.

Table nine (9): Distribution of the Students According to their sources of
Awareness on Effects of Tobacco Use on Oral Health
S/N Sources Of Awareness On Frequency %
Tobacco
1.
School
12
07.50
2.
Internet
30
18.75
3.
Television
15
09.38
4.
Print media
10
06.25
5.
Friends
35
21.86
6.
Parents
26
16.25
7.
Dental professionals
4
02.50
8.
Other health workers
5
03.13
9.
Self-experience
15
09.38
10. Radio
8
05.00
11. Others
0
0
Total
160
100
Source: Field Survey, 2019
Table ten above shows the distribution of the students
according to their sources of awareness on effects of
tobacco use on oral health. 12(7.50%) of the students
got their awareness on effects of tobacco on oral health
from school, 30(18.5%) from the internet, 15(9.38%)

from television, 10(6.25%) from print media,
35(21.86%) from friends, 26(16.25%) from parents,
4(2.5%) from dental professionals, 5(3.13%) from
other health workers, 15(9.38%) from self-experience,
and 8(5%) from radio.
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Discussion & Conclusion
In this study, the level of awareness on the effects
of tobacco use on oral health among
undergraduates of Enugu State University of
Science and Technology Agbani, Nkanu-West
Local Government Area, Enugu State was
determined. 160 students were selected from the
department
of
Applied
Biology
and
Biotechnology through a multistage random
probability sampling. Of the 160 students that
participated in the study, 87(55%), were males
while 73(45%), were females. 28(17.5%) of the
160 students use tobacco, 132(82.5%) do not use
tobacco. 5(3.13%) of the 28 students that use
tobacco are females while 23(14.38%) are males.
This shows that more male students use tobacco
than female students. This is consistent with the
results of a study done by Ifediba, (2018), on
Knowledge on the effects of tobacco usage on the
oral cavity among students of Medical Laboratory
Science, School of Health Oji River, Enugu State
which revealed that more males use tobacco than
females.
Also, their level of awareness on the effects of
tobacco
use
on
oral
health
was
determined620(29.8%) represented the level of
awareness which clearly shows that there is low
level of awareness on the effects of tobacco use
on oral health among the undergraduates of
ESUT. This is in line with the findings of Komar
et al (2018), which indicated a low level of
awareness on the effects of tobacco use on oral
health among dental students in Croatia. It is also
in harmony with the results of a study by Braimoh
et al (2014), among students at the University of
Port Harcourt, which showed that 72.8% of
students were ignorant of the effects of tobacco
use on oral health. However, it is in contrast to the
findings of Nazir et al (2017), among male Saudi
students which showed that most of the students
Recommendations
Based on the findings from this study, the
following recommendations were made:

were aware of the adverse effects of tobacco use
on oral health
Again, it was determined that 400level students
had the highest degree of awareness 223(10.7%),
on the effects of tobacco use on oral health was
determined. Then, it was determined that the male
students had a higher level of awareness
372(17.88%), on the effects of tobacco use on oral
health. This is in contrast with the findings of
Ifediba, (2018), on Knowledge on the effects of
tobacco usage on the oral cavity among students
of Medical Laboratory Science, School of Health
Oji River, Enugu in which the female students had
a higher level of awareness than male students.
Next, it was determined that students aged
between 26-30 years had the highest level of
awareness.awareness on the effects of tobacco use
on oral health. Finally, it was determined that the
most common source of awareness on the effects
of tobacco use on oral health is the media,
63(39.38%). This included the print, the social
and the mass media. This is consistent with the
findings of Onyeonoro et al (2015), in which
media advert was the most common source of
information. It is important to note that dental
professionals did not play a significant role
4(2.5%) to the students as a source of information
on the awareness on the effects of tobacco use on
oral health.
It was discovered that the level of awareness on
the effects of tobacco use on oral health among
undergraduates
of
Applied
Biology
and
Biotechnology, ESUT, was low (29.80%). Higher
level of awareness was discovered amongst t he male
gender (17.88%). 400 Level students displayed the
highest level of awareness (10.70%).
The age range with the highest level of
warenessss was 26-30 years (11.90%). The media
was found to be the commonest source of
awareness
for
students
(39.38%).
•
Dental health professionals should be
sent to various institutions across the countries
(especially ESUT), from time to time to
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educate and counsel students on the effects of
tobacco use on oral health.
•
Schools should include oral health
education in their curriculum so as to increase
awareness on the importance of oral health.
•
Denta l clinics should be sited in school
communities to provide dental services to
schools.
•
Oral health promotion should be planned
and executed by Enugu Government in all
schools across the state at least once a year
•
Schools should include oral health
education in their curriculum so as to increase
awareness on the importance of oral health.
•
Dental clinics should be sited in school
communities to provide dental services to
schools.
• Oral health promotion should be planned
and executed by Enugu Government in all
schools across the state at least once a year
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Abstract
This paper explored the prospects and likely-challenges on deploying health information
systems in Nigeria’s health institutions. It discussed the prospects, types of information
stored on health systems and challenges on personnel users of health information systems.
The authors used descriptive research information survey, with questions summarized in
three parts to cover the areas of interest. A sample of 426 respondents was obtained using
multi-state sampling technique and statistical mean. It was discovered that personnel within
Enugu State University Teaching Hospital strongly support the use of the health information
systems. Following this discovery, it is advised that Enugu State Teaching Hospital be
equipped, and relevant training organised for the personnel on the use of health information
systems.
Keywords: Challenges, Electronic Records, Health, Health Services, Health Systems,
Information System, Prospects
Introduction
Civilization and human existence is propelled by
the level of information available at every point in
time. This means that our existence depends on the
availability and management of information within
our reach, in order to harness the right resources for
positive outcome [1]. For example, a person who is
educated is at an advantage of securing any work of
his choice, once the opportunity presents itself. On
the other hand, an uneducated person is limited to
minor jobs; therefore, will not be able to change to a
better one, even when there is an attractive
opportunity, as the person is not equipped. This is
applicable to the health sector, the level of
information and awareness determines the results of
health conditions. This is why information systems
are important in the health sector, particularly
within Enugu metropolis.

In essence, there are huge prospects of better
recording, accuracy, minimized health cost and
better health services, if information systems are
fully incorporated in the health practice in line with
current development. Notwithstanding these
prospects, actualizing this dream is a far cry
considering the problems surrounding its
actualization. This includes; technologies, personnel
and information issues. As such, it is necessary to
look at the history, prospects and likely problems of
information systems in health practice. Modern
technologies particularly on information systems is
required in health practice, in order to delivered a
systematic, accurate, secure and up-to-date services
with expected standard. This is in order to have a
uniform medical practice with confidentiality and
secured clients information, while ensuring that
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medical services delivered are in line with current
development and general practice expectation [2].

3. To find out problems encountered on
deploying Health Information System in health
facilities.

Research Aim
This research is focused on finding out the
prospects and challenges of deploying Health
Information System in Enugu State University
Teaching Hospital Enugu. Specifically, this study
will determine:
1. To find out the uses of Health Information
System.
2. To find out type of hospital information
stored by the system.

Research Questions
1. What are uses of Health Information
Systems?
2. What types of information are stored on
Health Information System?
3. What are problems encountered on
deploying of Health Information System in health
facilities?

Research Methodology
The research method used for this research is
descriptive research survey. According to [3] a
study is termed a survey if data collected from or
about just the same members of the population
which represent the entire group. In this study a
sample from the entire Enugu metropolis health
facilities was used to ascertain the prospects and
challenges of deploying of health information
system, and the findings was generalized on all the
health facilities in the metropolis that make use of
health information system. This was conducted
within Enugu metropolis, which is made up some
part of the North, the East and the South all situated
in South Eastern part of Nigeria.
Health practice systems are computerized
database of medical information, containing clients’
bio-data and health details, health conditions and

solutions, appointment schedules and shift
schedules, practice equipment and facilities,
emergency procedures, availability etch [4]. It is a
comprehensive system of medical practice linked
with computers for easy, secure and better services.
Historically, despite lack of harmony in theories, it
is believed that the use of this method of medical
practice came to light after the Second World War.
This is different from the usual traditional medical
practice, where everything is documented in
hardcopies, clipped in files and stacked in labelled
shelves for ease of reference. Unlike the modern
computer storage, that is programmed for each
client’s file to be called up by keying in their
surname or identification number into the computer
[5].

Figure 1: Information flows in a health information system (Adapted from Shortliffe &
Sondik, 2006)
This new medical practice system is not limited
to a computer, clients or a particular hospital; as a

medical foundation across jurisdictions may have a
single database linked with computers in different
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locations, for ease of operation. Likewise, federal or
state-owned hospitals can use a single database,
with computer links across all their hospitals or unit
[6][7]. For example, see the sketch before
representing links and level of operation [8]
The computers can be accessed by hospital
personnel for example; administrative officers,
nurses, lab scientists and doctors. A variety of
activities are carried out on these computers like;
recording new clients’ data, booking/scheduling an
appointment, updating records, entering results and
medical research etch [5] [9]. This invention is
changing medical practice and human health in a
unique way that has never been experienced before.
Although this modern medical practice storage
system is applauded for its simplicity and unique
features, it is not without faults. It comes with its
own prospects and problems just like every other
aspect and changes in human activities, which is
worth discussing.
Prospects of Medical Health Systems
Medical practice systems are seen as the future
of medical practice, as it is transforming the health
sector and reshaping healthcare. This helps to unify
health practice standard by making health
practitioners
responsible
and
accountable,
improving the system for better services and
making healthcare affordable and accessible to
everyone. These changes enable off-clinic
consultation, by the use of technological devices to
analyse clients’ health issues and recommend
prescriptions without meeting them in person. Also,
there is provision now for clients to access health
websites for health advice and booking of
appointments where necessary. Most of these sites
have live chat features to communicate with an in
house medical practitioner, on pressing and urgent
health issues without visiting the clinic except when
it is necessary to do so [10] [11].
Another outstanding change in medical practice
as a result of the innovation of medical systems is
the improvements in laboratory intelligence and
analysis. There are modern health applications and
devices that could be used to analyse lab samples
for accurate, immediate and effective results. This is
a big boost to the health services, unlike the old and
slow form of analysing lab samples in the past,
which could take days and yet without reliable
results. These new applications are made to analyse
different samples, depending on the choice of

analysis being conducted. For example, there are
applications and devices for running blood samples
for possible health issues and likewise, there are
applications and devices for running stool samples
for possible intestinal or related health issues.
Devices and applications are also available for
complete body analysis, in order to discover hidden
or internal health issues that may not be noticed by
other medical analysis [12].
Medical health systems are not only useful but
very important in modern times, as they make
healthcare services ease and accessible for
individuals in variety of ways to suit their needs and
conditions. The unified health systems is
particularly useful, as each client’s medical data and
history can be accessed from any clinic with the
country without the need of tracing their medical
history or asking them questions to capture their
medical data all over again. This saves the clinic
time and helps to save more lives without delay
especially in emergency circumstances [13] [14].
Adopting and incorporating these modern medical
practice systems within Enugu metropolis with
improve the health services in the state, save more
lives and boost indigenous confidence in the state
health system, in order to minimize the practice of
seeking medical advice and treatments abroad.
Despite the huge prospects of health medical
systems, it is not without flaws as there are likely
challenges to be anticipated on its application.
Challenges of Medical Health Systems
The adoption and utilization of medical health
systems is a future anticipated in medical practice
for better services and improved healthcare.
Notwithstanding the immense prospects of adopting
medical health systems, there are challenges likely
to be encountered which could hinder theses
prospects. These challenges include funding of
medical
systems,
training
of
personnel,
confidentiality of information systems and
sensitization of clients etch [15].
1.
Funding Medical Systems
Funding of medical systems is one of the
challenges facing the adoption of medical health
systems. This is typical of every venture as projects
and developments require funds and investment to
accomplish, which is difficult to embark as it is not
always easy to secure a large sum without planning
ahead. This is made more difficult as modern bank
loans can only be secured with adequate security
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and the people involved must have good financial
record in order to make it happen. In essence, the
best option in this circumstance is government or
NGO funding, of which most NGO’s can only
invest where they have vested interest or something
that will benefit the group in the long run. Hence,
this challenge of funding medical systems within
Enugu metropolis could be resolved if the
government can invest in medical health systems.
This can be achieved either by direct investment of
funds in health systems by the state government, or
in partnership with foreign investors who could
partner with the government to invest in state health
systems, with a view of recouping their investment
over a period of time.
2.
Personnel Training
Another possible challenge to be encountered in
adopting the medical health systems is the raining
and continuous training of personnel to equip them
for the task ahead. This is normal for any change to
take place, as the sector or organization will have to
train its personnel in order to be able to handle the
change and also ensure that they are trained and
groomed from time to time to stay on track for
future developments. Apart from the resources to
conduct these training, the sector or organization
will also require adequate planning to ensure that its
services will not be affected by such training. In
order to establish and utilize medical health systems
4.
Sensitization of Clients
People are not always good with accepting
change at any point in time, as it is difficult to make
them learn something different from what they are
used to. This is also applicable in the healthcare and
a possible challenge to be faced in the adoption of
medical health systems. It is not always easy to
sensitize people on the prospects and benefits of a
new change, owing to the likely mixed reaction to
be received from the public. In essence, it is typical
for some people to welcome and accept the change,
likewise there are people who will disagree and
frustrate the change, either because they do not like
it or because it is likely to affect their business or
their person one way or the other. While these
reactions are understandable, for such change to
take place people must be educated on the prospects
Teaching Hospital of the State for this study. Enugu
State University Teaching Hospital has 17
departments; a sample of 426 respondents was used.

within Enugu metropolis, there is need for training
of medical personnel which includes doctors,
nurses, administrative officers etch; so that they can
be able to adopt and handle the change. Again, the
help of the government is required here especially
in public clinics, in order to be able to control and
have an effective training for the benefit of the
organization.
3.
Confidentiality of Information Systems
Confidentiality of the information systems is also a
possible challenge to be encountered in adopting the
medical health systems. This is a possible problem,
since this change is likely to unify the state health
details and history of clients, which could be breach
by staff or hackers in search of information hence,
requires adequate safety measures to prevent such
occurrence. It is also more likely to happen as
almost all the personnel will have access to these
systems, which will make it very difficult to detect
where the leak is coming from when there is a
breach. The government can also help out here by
establishing an Information Systems Unit team
within Enugu metropolis, to manage, regulate and
secure the medical health systems when established.
This is very important, as an IS team is required to
resolve system problems, regulate system traffic,
assign user ID’s and secure the system against
external aggression while managing it for effective
services.
nd benefits of the change and why it is necessary to
allow it to happen at that point.
Creating public awareness is not always easy
without government resources and input, as most
public medium and channels are managed and
controlled by government employees. Hence, in
order to effectively establish and utilize medical
health systems within Enugu State metropolis, the
help of the government is required to sensitize
clients and the general public on the importance,
prospects and benefits of these systems. They have
to be made to understand that it is in their own
interest for improved and better health services.
The populations of government health facilities in
Enugu metropolis is 20, and about three of them are
making use of health information system, but the
researchers purposefully used only University
Multi-stage sampled procedure was adopted.
Firstly, there was a stratification of hospital into
departments, made up of Lab, Nursing, Pharmacy,
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Account Department, Medical Records, Admin,
Security, Works, Radiographers, etc. Secondly
using simple random sampling to select three
departments account, pharmacy and medical records
department were selected, to represent other
facilities, medical records. (Account Department is
made up of 270 personnel medical/records 44,
pharmacy, 112 persons, making a total of 426, the
researchers made use of the population, because the
populated was small therefore, the sample size for
the study was 42.
A structured questionnaire was designed by the
researchers for the study. It consists of two sections
A and B, Sections A solicited for personnel data of
the respondents while B deals with the
questionnaire items that based on three research
questions and have three parts, part 1, attracted
responses of correct or incorrect because prospect
and challenges was tested, part 2 - 3 was rated using
scaling points of agree, disagree, strongly disagree
and strongly agree assigned to them with the
numerical value of 4, 3, 2 and 1.
The participants were assessed based on each
statement mode on the use of health information

system, type of information stored and problems
encountered on deploying of health information
communication system. This was to ascertain their
preference (Three copies of the questionnaire was
given to three lecturers; two in physical and health
education, one in science and computer department,
all in ESUT). They were required to critically
examine and determine it comprehensiveness,
relevance of content, appropriateness of directive,
possible ambiguities and errors or omissions. Their
suggestion and correction were used in modifying
the instrument, before final production of the
instrument for distribution to the respondent.
Personnel reactions based on the above were
collated, the mean statistic was used to analyse the
data. Based on the four-point scale, the real limit of
members was used for the decision
3.50 and above
2.50 – 3.49
1.50 – 2.49
Below 1.50

=
=
=
=
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Analysis
The research study questions were answered using mean score points.
Table 1: Mean scores of personnel on use of Health Information System (HIS)
Table
S/N

Items

VH
4

H
3

L
2

VL
1

X

SD

Decision

HIS was analytical machine software that solve all problems in health facilities
The software were machine used to correct mechanical errors in diagnoses and drug
administration.
The personnel accepted analytical applications on patients and immediate physicians
tran`sfer for evaluation.
The software summarized productivity paradox and enhance quality of healthcare
delivery and safety
Healthcare systems enables better services and increases revenue

403
369

19
47

3
7

1
3

3.9
3.8

.2
.4

SA
SA

353

69

3

1

3.8

.4

311

71

37

7

3.6

.7

A
S
SA

218

125

11

9

3.5

.6

SA

6

Any big health institutes that fails to identify the need of health information system may
likely encounter increase process failures.

223

159

28

16

3.3

.7

A

7

Deploying of health information system, harmonizes the problem between the urban and
rural communities.

275

133

13

5

3.5

.6

SA

8
9

Health information system enhances general information recording and book keeping
Health information system makes room for digital clients check and supervision

281
261

133
135

9
22

3
8

3.6
3.5

.5
.6

SA
SA

10

Health inmation system improves workflow and creases patients’ access to health care.

272

130

11

13

3.5

.6

SA

11

Information system in clinics helps the practitioners to interact and work better

270

118

24

14

3.5

.7

SA

12

Electronic health technology for accurate prescription of drugs
Grand Mean

279

126

12

9

3.5
3.6

.6
.1

SA
SA

1
2
3
4
5

West African Journal of Industrial and Academic Research vol.20 No2. August 2019

64

Patient medical history information due store and analysed with health information system.

It stores more completing, detailed and current medical information

Information and clients’ data are automatically reviewed and generated

Health information system collects key information solution element that help resolve clinical
issues.

It stores test results and hospital admission.

It stores information on increase profitability and quality products and services base on their
utility

It stores information on saved funds for the organization and profits made

It stores information on the standard data transmission and sharing over networks.

Health information system stores data that easy communicated and understood by other user

Health information system stores information on specified biomedical and administrative in
health facility.

Health information stores data for regional and national and national database through
electronic records.

14

15

16

17

18

19

20

21

22

23

24
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Grand Mean

Items

/N

213

20
2

29
6

29
8

29
3

14
0

11
0

65

5

7

119

120

8

7

277

106

6

5

1
1

3

1
4

1
0

4

L
2

310

289

120

30
3

13
2

93

63

75

H
3

31
3

35
3

V
H
4
34
6

5

2

19

2

-

-

-

6

-

1

VL
1

3.5

3.6

3.6

3.5

3.3

3.2

3.2

3.4

3.7

3.6

3.8

3.7

X

.2

.5

.5

.7

.5

.4

.4

.5

.4

.6

.6

.4

S
D

SA

SA

SA

SA

A

A

A

A

SA

SA

SA

SA

Decision

Table 1 shows that personnel from Accounts department, Pharmacy and Medical Records at Enugu State University Teaching Hospital strongly agree
on almost all the factual items, as uses of Health Information System with their grand mean 3.5 and above. They equally have high strongly agreed uses
on the remaining item 31 with a mean of 3.3 (n = 426)
Table 2: Mean scores of personals of type of information stored by Health Information System(HIS)

Managers of health facilities are concerned of cost on deploying of health information
system

General operating funds is a huge challenge

Health care professional perceived health information system as threats and in
regularities to their profession.

One big problem of HIS in Nigeria is client satisfaction and personnel remuneration

Time spent on unnecessary cause by health care providers is problem to HIS.

A unified operating system is required

There is poor implementation of HIS occur among smaller and rural hospitals and
hospitals in areas of high environmental uncertainly due their small size and limited
resources.

Problem of personnel not being able to operate devices

Bad client service delivery

Training difficulties to cover large staffing requirements.

Problem of not being able to use equipment

Health personnel could be sceptical to use devices, thinking it will cut manpower

(HIS) Health information system adaptation utilizing structures already in existence

27

28

29

30

31

32

33

34

35

36

37

38

39

162

162

204

205

250

197

197

193

209

154

209

218

156

174

231

106

138

319

110

79

341

310

89

75

53

H
3
56

319

343

366

VH
4
354

64

55

26

8

17

35

35

39

1

4

4

12

7

4

L
2
12

3

12

3

4

5

8

17

18

-

2

2

6

1

3

VL
1
4

3.2

3.1

3.4

3.4

3.5

3.2

3.2

3.1

3.7

3.7

3.7

3.6

3.7

3.8

X
3.7

.7

.6

.6

.5

.6

.6

.7

.7

.4

.5

.4

.5

.4

.4

.5

SD

A
A
A

A

A

A

A

A

A

SA

SA

SA

SA

SA

SA

SA

Decision
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Table 2 shows personnel of Accounts,Medical Records,and Pharmacy departments strongly agree on types of information stored by Health Information
System with grand mean of 3.6 and standard deviation of 0.2 Therefore, the personnel were positively disposed to all the information listed in the table
above

The absence of well-developed health care information in health facilities.

Health personals resistance to deploying of the technology because removals of some
staff.

Items

26

S/
N
25
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Table 3: Mean scores on problems encountered on deploying Health Information System (HIS)
In Table 3, items 29 – 30 show strongly agree on the problems encountered on deploying HIS, while 31 – 40 revealed that the personnel agree
on the problems encountered on deploying HIS. However a grand mean of 3.4 shows agree on the problem

Discussion of Findings
Research Question 1 revealed that personnel
from account department, medical, record and
pharmacy department in Enugu State Teaching
Hospital had strongly agreed on the uses of
health information system. Specifically, the
personnel strongly agreed that health
information system is used to improve almost
all the health problem in the health facilities.
The software machine is used to correct medical
errors and drugs administration. This finding
was in line with [11] [2]. They pointed that
Health Information System helps to cut cost,
increase the level of health services and
documentation. [16] affirmed that health
information system minimizes operating cost
and increases revenue, while ensuring efficient
and better services. Hence, health information
system was introduced to enhance the
productivities of health industry. The
respondents strongly agreed on the software
summarized productivity paradox and better
services as indicated by [17]. They emphasized
that introduction of health information system
enhances quality of health care and safety.
Therefore, health technology provides positive
organizational financial performances in
general.
The fact that they bring health instruction
that fails to identify the need of health
information system may likely encounter
increase process. Failures were also strongly
agreed by the personals. Thus deploying of
health information system bring the gab in
availability of patient care between the rural and
communities, these findings are in line [18]. The
respondents also agreed that health information
system captured clinical data that enhance
prompt and responsive facility. The personnel
strongly agreed on health information system
help in providing digital services. Also, health
information system improves workflow and
increases patient access to health care. This
finding in line with [19], the personnel equally
strongly agreed on health information system
proved accurate prescription of drug.
Research Question 2 revealed that respondents
generally strongly agreed on the different type
of information stored by health information
system which are that; health information stores

information helps in solving element that
increasing legibility and medical error reduction
in health care services. This finding affirms that
of [2] health Information provide information
that cuts cost and improves health care. The
respondents also agreed that health information
store information on increase profitability and
quality of products and services, based on
utility. They also strongly agreed it provides
information on how to save funds and increase
revenue, by standard data transmission and
sharing over networks. The researchers strongly
agreed that health information system store
information on specified bio medical
administration in health facility and data for
regional and national data based through
electronic records.
Research question 3 showed that the
personnel strongly agreed on the problems
encountered in introduction of health
information system. Thus, they strongly agreed
that health personnel resistance to introduction
of technology is because of its removal of some
staff. They equally stand on the basis that the
absence of well-developed health care services
in that area, which is in line with the findings of
[20] and [21]. Respondents strongly agreed that
poor implementation of health information
occur among smaller, rural hospital and hospital
in area as of high environmental uncertainty due
to small size and limited resources. These
findings by the respondents is in line with [22].
Also, they strongly agreed that not being able to
use equipment affects care services [23]. They
equally strongly agreed that training difficulties
to cover large staff requirement affects health
information system. The personnel of the three
departments strongly agreed that interruption
supply in our country effects the deployment of
health information system. This finding aptly
supports [24].
Research on health education programmes
in Nigeria generally and in Enugu State
particularly, reveals that Enugu State University
Teaching Hospital personnel strongly agreed on
the uses of health information system, types of
information stored on these technology and
problems encountered on deploying of health
information system. On this when other
personnel of another hospital understood the
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issues related to deploying medical system. The
to
deploy
health
information
system
participants can teach those people what it takes
. Recommendations
1) Therefore, it is recommended that the
and problems of deploying health system
personnel of Enugu State teaching hospital
before installation of the technology.
should educate personnel of others hospital,
3)
The federal and state government should
on the technical no how of deploying health
provide funds to sponsor health information
information system.
systems.
2) Government and NGO’s should sensitize 4)
Electricity generation
should
be
improved, in order to aid the adoption and use
all health industries worker through workshop,
seminars, and the media on the uses, storage
of health information systems.
_________________________________________________________________________________
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Abstract
The study was carried out to determine the prevalence of dental caries among HIV positive adult patients
attending General Hospital Billiri, Billiri L.G.A, Gombe State. A total of 100 patients [47 (47%) males
and 53 (53%) females] were used. Their Age ranges from 11-70 years. Data were selected using non
probability convenient sampling techniques through intra oral examination and findings were recorded on
a data sheet. The result shows that 35(35%) had dental caries, out of which 26(26%) had decayed teeth,
3(3%) had missing teeth as a result of dental caries and 6(6%) had filled teeth as a result of dental caries.
The mean DMFT score shows a value of ±1 which indicates that dental caries is not significantly
prevalent among the patients. Oral health education was recommended by the researcher to incorporate
into the patients’ regular medical check-up in order to help teach the patients the ideal oral hygiene
practices
in
order
to
prevent
dental
caries.
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Introduction
The mouth remains one of the vital organs
which perform numerous functions in the body.
It serves as a conduit through which materials
pass to the body for healthy living. This
indicates that whatever affects the mouth affects
the whole body. Oral tissues form an integral
part of every human being and are vulnerable to
diseases as it is in intimate relationship with
external environment and it is also subject to
mechanical, chemical and bacterial reaction [1].
Dental caries is a complex chronic disease. It is
the most prevalent chronic disease. Yet, oral
health is neglected within the health care
system. A common perception is that dental
caries rate is decreasing in developed countries
but the trend in developing countries is not
clear. Caries prevalence varies greatly between
and within African countries [2].
Dental caries is a chronic bacterial infection
disease which causes the destruction of the hard
part of the tooth. It is generally believed to be

caused by acid producing mutants streptococci
and lactobacilli bacteria. In many low income
countries like Nigeria the treatment of dental
caries in adults would exceed the total health
care budget. The burden of suffering from
dental caries in adults is a common phenomenon
and it is found across all socioeconomic strata.
Pain from untreated caries can affect activities
such as eating and speaking and ultimately the
diminish quality of life among adults [3].
Despite improvements in the oral health of
population globally, problem still remain in
many communities around the world
particularly
among
under-privileged
in
developing and developed countries. Poor oral
health has a profound effect on general health
and several oral diseases are related to chronic
diseases. The experience of pain, problem with
eating, chewing, smiling and communication
due to missing, discoloured and damaged teeth
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have a major impact on people's daily lives and
well-being [4].
Oral diseases like dental caries, periodontal
disease, tooth loss, oral mucosal lesions and
oropharyngeal cancer, Human ImmunoDeficiency Virus/Acquired Immunodeficiency
Syndrome (HIV/AIDS) related oral diseases and
oro-dental trauma are major public health
problems worldwide [5].
Dental caries is progressive but initially
localizes demineralisation of dental hard tissues
after invasion by bacteria; mainly strep mutants
and lactobacillus. For dental caries to occur,
interconnected factors play a major role in their
aetiology. These are the presence of bacterial
plaque, substrates mainly carbohydrates
products, presence of a susceptible tooth surface
and time. Dental caries is the progressive and
irreversible damage of the teeth characterized by
the demineralisation of the inorganic tooth.
Dental caries is the second most common of all
diseases after periodontal disease [5].
Saliva has important role in oral health and
prevention of dental caries including clearance
effects,
buffering
capacity
balancing,
demineralisation, antimicrobial properties and
production of antibiotics. Infiltration of human
immunodeficiency in salivary glands along with
using highly active antiretroviral therapy
(HAAT) decrease the salivary flow of the oral
cavity, therefore they are considered to be the
chronic hyposalivation occurring in almost 3040% of HIV infected patients is another
important factor increasing the risk of tooth
caries. Although, a research by Ponnam 2018 on
the prevalence of dental caries among HIV
infected patients revealed that dental caries did
not occur frequently in HIV infected individual
as compared to the healthy one, studies have
shown that taking these drugs for long term is
related to the cervical caries lesion [6].
The World Health Organisation (WHO)
recognises dental caries among HIV infected

patients as a pandemic disease and report that
it's prevalence among 18 and above age limit to
60%-80%. The growing consumption of sugared
foods in the developing world, poor tooth
brushing, poor oral hygiene and low level of
awareness about dental caries among the HIV
infected patients are some of the factors that
increase the level of dental decay [7].
Methodology
A cross sectional survey study was used to
determine the prevalence of dental caries among
HIV positive adult patient attending General
Hospital Billiri, Billiri Local Government Area,
Gombe State. The hospital was established on
25th April, 1972. The hospital’s ART unit has
(12) medical Staff and (8) administrative staff.
In the unit there are (2) reception room, (1)
consultant room and (4) offices. (Source: Dr.
Kennedy, Head of ART unit, personal
communication, September 3, 2019).
General Hospital Billiri in Billiri L.G.A
Gombe State has a statistical population in ART
unit of 200 patients both children and adult
comprising of male and female. A sample size
of 100 patients was used for the study. The
patients were selected using non probability
convenient sampling techniques. They were
examined according to their day of routine
check-up. The instruments that was used for the
data collection was personal data sheet.
Relevant data were elicited through interview
and clinical oral examination of their oral
cavity. All findings were carefully recorded in
the design data sheet. Data analysis was in
simple frequency table and calculation of
percentages. The hypothesis formulated for this
study was tested using decayed, missing, filled
teeth (DMFT) index for a population. Expressed
as: Mean DMFT = Total DMFT/Total number
of patients examined

Results
Table 1: Gender of the study participants
Gender Frequency Percentage
%
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Male

47

47

Female

53

53

Total

100

100

Source: Field Survey, 2019
Table 1 shows the number of male and female respondents, a total of 100 respondents. It was made
up of 47(47%) male and 53(53%) female respondents.
Table 2: Age range of the participants
Age
Frequency % No. of male % No. of female %
range
11-20

2

2

0

0

2

2

21-30

29

29

9

9

20

20

31-40

37

37

21

21

16

16

41-50

23

23

14

14

9

9

51-60

7

7

2

2

5

5

61-70

2

2

1

1

1

1

Total

100

100 47

47

53

53

Source: Field Survey, 2019
Table 2 above shows the age group of the
patients. The patients were aged between 11-20
years and were sub-divided into six age groups
of 10 years’ intervals each. The age group 11-20
years had 2 (2%) patients which comprises of
0(0%) male and 2(2%) females, the age group
21-30 years had 29(29%) comprising of 9(9%)
males and 20(20%) females, age group of 31-40

years had 37(37%) comprising of 21(21%)
males and 16(16%) females, age group 41-50
years had 23(23%) comprising of 14(14%)
males and 9(9%) females, age group of 51-60
years had 7(7%) comprising of 2(2%) males
and 5(5%) females and the age group of 61-70
years had 2(2%) comprising of 1(1%) male and
1(1%) female patient.

Table 3: Occupation of the participants
Occupation Frequency Percentage
(%)
Civil servant 58
58
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Student

5

5

House wife

10

12

Business
men
Farmer

12

10

15

15

Total

100

100

Source: Field Survey, 2019
Table 3 shows the occupation of the
participants. 58(58%) were civil servants,
5(5%) were students, 10(10%) were
.

housewives, 12(12%) were Businessmen and
15(15%) were farmers. This shows that civil
servants
had
the
highest
population

Table 4: Presence of carious lesion
Carious Frequency Percentage Male Percentage Female Percentage
lesion
(%)
(%)
(%)
Present

35

35

15

15

20

20

Absent

65

65

32

32

33

33

Total

100

100

47

47

53

53

Source: Field Survey, 2019
Table 4 above shows the presence and absence
of caries lesions among the patients. Out of the
100 respondents selected for the study, 35(35%)
respondents were found with dental caries

lesions, and they were made up of 15(15%)
male and 20(20%) females and 65(65%) had no
caries lesions which comprises of 32(32%)
males
and
33(33%)
females
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Table 5: The jaw mostly affected by caries among the respondents
Jaw
affected

Frequency

Percentage
(%)

Male

Percentage
(%)

Female

Percentage
(%)

Upper

6

17.1

2

5.7

4

11.4

Lower

29

82.9

13

37.2

16

45.7

Total

35

100

15

42.9

20

57.1

Source: Field Survey, 2019

11-20

%

21-30

%

31-40

%

41-50

%

51-60

%

61-70

%

Table 5 shows the jaw that is mostly affected by of male and 4(11.4%) females respondents and
dental caries. According to the table above,
lower jaw 29(82.9%) comprises of 13(37.2%)
6(17.1%) of upper jaw comprising of 2(5.7%) male and 16(45.7%) female respondents
.
Table 6: Presence of carious lesion in relation to Age
Carious
Freq. %
lesion
Present

35

35

1

1

4

4

14

14

11

11

4

4

1

1

Absent

65

65

1

1

25

25

23

23

12

12

3

3

1

1

Total

100

100

2

2

29

29

37

37

23

23

7

7

2

2

Source: Field Survey, 2019
Table 6 shows the prevalence of dental caries in
range of (41-50) years, 4(4%) were at the age
range of (51-60) years, 1(1%) were at the age
relation to the Age, out of the 100 that were
examined 35(35%) had Caries, 1(1%) were at
range of (61-70) years. From the results above
the age range of (11-20) years, 4(4%) at the age
the patients with the highest caries prevalence
range of (21-30) years, 14(24%) at the age rate 14% were between the age range 31-40
range of (31-40) years, 11(11%) were at the age
years
.
Table 7: DMFT of the participant
DMFT

Frequency

Percentage %

Decayed
Missing
Filling
None
Total

26
3
6
65
100

26
3
6
65
100

Source: Field Survey, 2019
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Table 7 shows the DMFT of the respondents.
Out of the total number of 100 respondents
examined 26(26%) had decayed teeth, 3(3%)
had missing teeth as a result of caries and

6(6%) respondents had filling as a result of
caries while 65(65%) respondents had no
decayed, missing or filled teeth.

Table 8: Classification of the carious lesion according to G.V Black
Black classification Frequency %
Male
%
Female %
Class I

24

24

9

9

15

15

Class II

0

0

0

0

0

0

Class III

0

0

0

0

0

0

Class IV

0

0

0

0

0

0

Class V

11

11

6

6

5

5

Class VI

0

0

0

0

0

0

None

65

65

32

32

33

33

Total

100

100

47

47

53

53

Source: Field Survey, 2019
5(5%) were female and none patient had class
Table 8 shows the frequency and percentage
VI. 65(65%) patients had none which is made
of the patients that had carious lesions under
up of 32(32%) males and 33(33%) females
Black's classification system. Out of that 100
respondents.
that were examined 24(24%) patients had class
This table shows that class I caries occurs
I caries which comprises of 9(9%) were male
more among the patients than class V, while
and 15(15%) were female patients, none patient
had class II, III, IV, 11(11%) had class V caries
they none had the other classes of caries.
which comprises of 6(6%) were male and
Table 9: Gender mostly affected using DMFT Index
DMFT INDEX
Frequency %
Male
%
Female
%
Decayed
26
26
11
11
15
15
Missing
3
3
1
1
2
2
Filling
6
6
3
3
3
3
None
65
65
32
32
33
33
Total
100
100
47
47
53
53
Source: Field Survey, 2019
Table 9 from the table above of 100 respondents
6(6%) respondents comprises of 3(3%) male
that were examined, 26(26%) respondents
and 3(3%) females had filling as a result of
comprises of 11(11%) males and 15(15%) caries while 65(65%) comprising of 32(32%)
females had decayed teeth, 3(3%) respondents males and 33(33%) females had no decayed,
which comprises of 1(1%) male and 2(2%) missing or filling teeth.
females had missing teeth as a result of caries,
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Discussion & Conclusion
An investigation on the prevalence of dental
caries among HIV positive adult’ s patients
attending General Hospital Billiri, Billiri Local
Government Area, Gombe State was carried out
within the month of August 2019. The study
was aimed at determining the prevalence of
dental caries among the patients. A total of 100
patients ranging from 11-70 years were used for
the study. Adult HIV patients were used for the
study male were 47(47%) and 53(53%) females
which shows that females are more than male.
Clinical examination was carried out in other to
determine their caries status, using the decayed,
missing filled (DMFT) indices. The results
show that 35(35%) of the patients had caries
whereas 65(65%) of the patients selected had
no carious lesion which shows that prevalence
rate of dental caries is low among patients. This
finding is in agreement with the Study
conducted by Daniel Ravel, (2004).
It was found from the data obtained from the
observation that the patients age 31-40 years has
the highest number of patients 39(39%)
respondents for the study while 2(2%) and
2(2%) of them had whereas the patients age 1120 years and 61-70 years had the least number
of patients 2(2%) and the 1(1%), 2(2%) and
1(1%) had caries. The information shows the
patients age 31-40 years had caries more than
any other age group among the patients which is
in agreement with the Study conducted by
Daniel Ravel, (2004).
Also from the information gotten, it is•
observed that dental caries affected more
females than males. Out of 47(47%) males•
selected for the study 15(15%) male patients
had Caries and out of 53(53%) of females
selected for the study 20(20%) of the females
had caries. This result is in agreement with the
study conducted by Okoye and Ekwueme
(2011), Omoigberai, Umanah and Ilochukwu•
(2014), Odoh (2014), and Okeigbemen 2004)
which reveals that prevalence and DMFT were
higher in females than males and the total caries
experience in permanent teeth is greater in

females than males of the same age and number.
This may be due to high rate intake of sugary
food by the females, inefficient oral hygiene
control and increase in dental plaque.
During the course of this research work it
was observed that the type of dental caries that
mostly affected the patients was class I having
24(24%) respondents followed by class V
having 11(11%) respondents. This is in
agreement with what Laisisi (2017), who
explained that the class of dental caries that
affects the respondents is class I classification of
dental caries 64(35.56%).
In
determining
caries
prevalence,
calculations made on this study using DMFT
index shows that decayed teeth were
significantly more common among the patients
26(26%) than filled teeth with 6(6%)
participants than missing teeth with 3(3%)
participants
The results of this study carried out at
General Hospital Billiri, Billiri Local
Government Area, Gombe State, indicated that
there is low prevalence of dental caries among
HIV/AIDS positive adult patients. According to
the result dental caries is more prevalence in
female than male. Class I caries was the most
prevalent among the study group. Also, most of
the participants were found with some oral
manifestation of HIV.
Recommendations
The researcher recommended the followings:
Oral health awareness of dental caries should be
carried out regularly at General Hospital Billiri.
Dental professionals should always make a
regular visit to the ART unit in the Hospital and
the entire hospital of General Hospital Billiri as
a whole to give everyone necessary preventive
treatment in order to prevent the occurrence of
the oral diseases.
Gombe State Government should incorporate
oral health education to the ART unit follow up
so that patients can have access to oral health
education.
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•
•

health
through
seminar
The nurses and Doctors in ART unit should oral
educate the patients on the importance of their
.________________________________________________________________________________
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Abstract
How has AI impacted on our civilization? This paper will be navigating most recent AI fruits for
education, industry, business, Work & School Commuting, AI-Powered Predictions, Commercial
Flights Use an AI Autopilot, Spam Filters, Smart Email Categorization, Plagiarism Checkers, Roboreaders, Mobile Check Deposits, Fraud Prevention, Credit Decisions, Online Shopping, Fraud
Protection, Voice-to-Text, Smart Personal Assistants. The paper will also discuss three scenarios for
the future of work and advances in AI research.
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Introduction
Artificial intelligence (AI) for short, is a
combination of computer science, physiology, and
philosophy, is already altering the world and
raising important questions for society, the
economy, and governance. Today AI generally is
undertaken in conjunction with machine learning
and data analytics [1]. The increasing penetration
of AI into many aspects of life is altering
decision-making within organizations and
improving efficiency. At the same time, though,
these developments raise important policy,
regulatory, and ethical issues. The world is on the
cusp (a point of transition between two different
states) of revolutionizing many sectors through
artificial intelligence, but the way AI systems are
developed need to be better understood due to
the major implications these technologies will
have for society as a whole. For some us
practicing in the field of AI, AI may well be a
revolution in human affairs, and become the
single most influential human innovation in
history. Below we articulate most recent fruits of
AI and their implications on humanity.One of the
innovations in new cars today is that advanced
software enables cars to learn from the
experiences of other vehicles on the road and
adjust their guidance systems as weather, driving,
or road conditions change. This means that
software is the key, not the physical car or truck itself
[2].

The top 10 ways AI could benefit Africa and
Africans
1. Self-driving cars: Human error is the leading
factor for many car-related incidents, especially
in Africa. Eliminating the human element will
cut down on car accidents, making our streets
safer. Some autonomous cars are already on the
road in many parts of the world. And if
passengers are no longer driving, they can spend
time doing other tasks. The car can be
redesigned to cater to those changing needs.
2. Doing dangerous jobs:
Many people are worried that AI robots will
take their jobs. But humans are still needed in
the workforce. AI will only start doing dull or
dangerous jobs. At the very least, humans and
machines will work together.
3. Personalized medicine:
A new kind of tattoo is emerging - the smart
tattoo. It places health sensors in your skin and
can tell you when your blood sugar is low or if
you are dehydrated, for example. These tattoos
are as informative as they are decorative.
4. Improved elder care:
AI could enable the elderly to retain their
independence. AI-powered robots could keep
people engaged by providing conversation,
reminding them to take medications and
offering suggestions for mental and physical
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activity. Overall, AI could provide wellness and
environmental monitoring.
5. Virtual personal assistants:
You might say that Siri or Alexa are already
doing this. But I believe that they will only get
more sophisticated. Just as smart phones spread
throughout Africa like wildfire, so too will
smart home and virtual assistants in the 2020s.
There are many new services out there from
companies large and small that will book your
meetings, find you places to eat and drink, and
most importantly, understand your questions
and give you the right answer.
6. Smart homes:
AI could automate your entire home,
resulting in energy savings. Imagine the air
conditioning turning on when you get home
from work and the lights dimming for ambience.
And when someone knocks on the door when
you're away, you can check your phone to see
who it is. These systems are meant to be
intuitive and straightforward.
7. Better prosthetics:
AI is now powering prosthetics. Prosthetics
are embedded with cameras using computer
vision. The camera takes a picture of the object
and makes quick calculations about the proper
grasp needed to pick up the object. These
prosthetics are ten times faster than competitors.
8. Improving education:
AI could benefit African education in many
ways. It could automate tasks like grading, help
improve courses, and tutor students. On a side
note, many universities are starting AI programs
for study.
9. Making entertainment more personal:
We mentioned earlier that services like
spottily and Netflix are already using AI. And
it's only going to get more personalized. AI will
be able to analyse a movie scene, understand
what characters are feeling, and determine the
mood and themes of specific content, among
others.
10. Boosting creativity:
AI has written movie screenplays and
painted paintings worth thousands of dollars. If
you ever want to draw but you do not know how
to start, AI can help you. Google released a
program that guesses what you are drawing and
then presents you with a list of previously

created drawings. Writing, music, and design
are also using AI. [3].
This list offers only a glimpse into where AI
can take us. The possibilities are truly endless.
The best part is that we do not need to wait too
long for its arrival.
The Most Amazing Artificial Intelligence
Milestones So Far
Artificial Intelligence (AI) is the hot topic of
the moment in technology, and the driving force
behind most of the big technological
breakthroughs of recent years [4] In fact, with
all of the breathless hype we hear about it today,
it's easy to forget that AI is not anything all that
new. Throughout the last century, it has moved
out of the domain of science fiction and into the
real world. The theory and the fundamental
computer science which makes it possible has
been around for decades. Since the dawn of
computing in the early 20th century, scientists
and engineers have understood that the eventual
aim is to build machines capable of thinking and
learning in the way that the human brain does.
Today’s cutting-edge deep Learning using
artificial neural networks are the current stateof-the-art, but there have been many milestones
along the road which have made it possible.
Here's my rundown of those that are generally

considered to be the most significant.
Innovation today: 1637 – Descartes breaks
down the difference
Long before robots were even a feature of
science fiction, scientist and philosopher Rene
Descartes pondered the possibility that
machines would one day think and make
decisions. While he erroneously decided that
they would never be able to talk like humans, he
did identify a division between machines which
might one day learn about performing one
specific task, and those which might be able to
adapt to any job. Today, these two fields are
known as specialized and general AI. In many
ways, he set the stage for the challenge of
creating AI.
DeepMap Is Helping Autonomous Cars Find
Their Place In The World
1956 – The Dartmouth Conference
With the emergence of ideas such as neural
networks and machine learning, Dartmouth
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College professor John McCarthy coined the
term "artificial intelligence" and organized an
intensive summer workshop bringing together
leading experts in the field. During the
brainstorming session, attempts were made to
lay down a framework to allow academic
exploration and development of “thinking”
machines to begin. Many fields which are
fundamental to today’s cutting-edge AI,
including natural language processing, computer
vision, and neural networks, were part of the
agenda.
1966 – ELIZA gives computers a voice
ELIZA, developed at MIT by Joseph
Weizenbaum, was perhaps the world’s first
chatbot – and a direct ancestor of the likes of
Alexa and Siri. ELIZA represented an early
implementation of natural language processing,
which aims to teach computers to communicate
with us in human language, rather than to
require us to program them in computer code, or
interact through a user interface. ELIZA could
not talk like Alexa – she communicated through
text – and she was not capable of learning from
her conversations with humans. Nevertheless,
she paved the way for later efforts to break
down the communication barrier between
people and machines.
1980 – XCON and the rise of useful AI
Digital Equipment Corporation’s XCON
expert learning system was deployed in 1980
and by 1986 was credited with generating
annual savings for the company of $40 million.
This is significant because until this point AI
systems were generally regarded as impressive
technological feats with limited real-world
usefulness. Now it was clear that the rollout of
smart machines into business had begun – by
1985 corporations were spending $1 billion per
year on AI systems.
1988 – A statistical approach
IBM researchers publish A Statistical
Approach
to
Language
Translation,
introducing principles of probability into the
until-then rule-driven field of machine learning.
It tackled the challenge of automated translation
between human languages, especially French

and English. This marked a switch in emphasis
to designing programs to determine the
probability of various outcomes based on
information (data) they are trained on, rather
than training them to determine rules. This is
often considered to be a huge leap in terms of
mimicking the cognitive processes of the human
brain and forms the basis of machine learning as
it is used today.
1991 – The birth of the Internet
The importance of this one cannot be
overstated. In 1991 CERN researcher Tim
Berners-Lee put the world's first website online
and published the workings of the hypertext
transfer protocol (HTTP). Computers had been
connecting to share data for decades, mainly at
educational institutions and large businesses.
But the arrival of the worldwide web was the
catalyst for society at large to plug itself into the
online world. Within a few short years, millions
of people from every part of the world would be
connected, generating and sharing data – the
fuel of AI - at a previously inconceivable rate.
1997 – Deep Blue defeats world chess
champion Garry Kasparov
IBM’s chess supercomputer did not use
techniques that would be considered true AI by
today’s standards. Essentially it relied on “brute
force” methods of calculating every possible
option at high speed, rather than analyzing game
play and learning about the game. However, it
was important from a publicity point of view –
drawing attention to the fact that computers
were evolving very quickly and becoming
increasingly competent at activities at which
humans previously reigned as kings.
2005 – The DARPA Grand Challenge
2005 marked the second year that DARPA
held its Grand Challenge – a race for
autonomous vehicles across over 100 kilometres
of off-road terrain in the Mojave desert. In 2004,
none of the entrants managed to complete the
course. The following year, however, five
vehicles made their way around, with the team
from Stanford University taking the prize for the
fastest time. The race was designed to spur the
development of autonomous driving technology,
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and it certainly did that. By 2007, a simulated
urban environment had been constructed for
vehicles to navigate, meaning they had to be
able to deal with traffic regulations and other
moving vehicles.
2011 – IBM Watson’s Jeopardy! Victory
Cognitive computing engine Watson faced
off against champion players of the TV game
show Jeopardy!, defeating them and claiming a
$1 million prize. This was significant because
while Deep Blue had proven over a decade
previously that a game where moves could be
described mathematically, like chess could be
conquered through brute force, the concept of a
computer beating humans at a language based,
the creative-thinking game was unheard of.
2012 – The true power of deep learning is
unveiled to the world – computers learn to
identify cats
Researchers at Stanford and Google
including Jeff Dean and Andrew Ng published
thdir paper Building High-Level Features Using
Large Scale Unsupervised Learning, building on
previous research into multilayer neural nets
known as deep neural networks. Their research
explored unsupervised learning, which does
away with the expensive and time-consuming
task of manually labelling data before it can be
used to train machine learning algorithms. It
would accelerate the pace of AI development
and open up a new world of possibilities when it
came to building machines to do work which
until then could only be done by humans.
Specifically, they singled out the fact that their
system had become highly competent at
recognizing pictures of cats. Thus, the paper
described a model which would enable an
artificial network to be built containing around
one billion connections. It also conceded that
while this was a significant step towards
building an "artificial brain," there was still
some way to go – with neurons in a human brain
thought to be joined by a network of around 10
trillion connectors.
2015 – Machines “see” better than humans
Researchers studying the annual ImageNet
challenge – where algorithms compete to show

their proficiency in recognizing and describing a
library of 1,000 images – declare that machines
are now outperforming humans..Since the
contest was launched in 2010, the accuracy rate
of the winning algorithm increased from 71.8%
to 97.3% - promoting researchers to declare that
computers could identify objects in visual data
more accurately than humans.
2016 – AlphaGo goes where no machine has
gone before
Gameplay has long been a chosen method
for demonstrating the abilities of thinking
machines, and the trend continued to make
headlines in 2016 when AlphaGo, created by
Deep Mind (now a Google subsidiary) defeated
world Go champion Lee Sedol over five
matches. Although Go moves can be described
mathematically, the sheer number of the
variations of the game that can be played – there
are over 100,000 possible opening moves in Go,
compared to 400 in Chess) make the brute force
approach impractical. AlphaGo used neural
networks to study the game and learn as it
played.
2018 – Self-driving cars hit the roads
The development of self-driving cars is a
headline use case for today’s VR – the
application which has captured the public
imagination more than any other. Like the AI
that powers them, they are not something which
has emerged overnight, despite how it may
appear to someone who has not been following
technology trends. General Motors predicted the
eventual arrival of driverless vehicles at the
1939 World’s Fair. The Stanford Cart –
originally built to explore how lunar vehicles
might function, then repurposed as an
autonomous road vehicle – was debuted in
1961. But there can be no doubt that 2018
marked a significant milestone, with the launch
of Google spin-off Waymo’s self-driving taxi
service in Phoenix, Arizona. The first
commercial autonomous vehicle hire service,
Waymo One is currently in use by 400 members
of the public who pay to be driven to their
schools and workplaces within a 100 square
mile area. While human operators currently ride
with every vehicle, to monitor their performance
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and take the controls in case of emergency, this
undoubtedly marks a significant step towards a
future where self-driving cars will be a reality
for all of us.
Conclusion
From the array of reports presented in two
platforms - ten great ways Ai can benefit Africa

and Africans plus the chronology of AI
milestone, you will agree with the author that AI
has
contributed
immensely
to
world
development. Our tertiary institutions should do
their utmost to put more interest in AI, Expert
Systems and Robotics. After all AI is no longer
science
fiction
but
a
reality

.
------------------------------------------------------------------------------------------------------------------------------------------------
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Abstract
The impact of Information and Communication Technology (ICT) on various aspects of life pursuits
such as agriculture, engineering, economics, health among others is very enormous. Its use in the
health industry in particular has brought unprecedented changes and it is beginning to take root in
the developing countries with many opportunities for improving performances. ICT provides reliable
health information and enhanced communication between health professionals, patients and the
community. ICT age presents as a tripartite arrangement as it is not only an era of information, but
also one of interaction and the attendant globalization. Nonetheless, in Nigeria, like many other
African countries paper record is a common occurrence and this could offer potent explanation for
the inherent health information conflict in their health systems. This paper therefore, attempts to
bridge the information divide in the health sector through the application of ICT. It recommended
that government should provide stable electricity supply, internet and communication infrastructure.
Keywords: Computer, digital divide, health, health information, ICT, Telemedicine, telehealth
-------------------------------------------------------------------------------------------------------------Introduction
At the beginning, computer was referred to
as any person who computes. Its relatedness
with man’s activity remained until the 20th
century when it became defined as an electronic
device that has the capacity to store, retrieve and
process data. [1] defined computer as an
electronic device which is very fast in its
operation, receives and stores data and is
capable of manipulation to produce result or
output. [2] stated that towards the end of 1980s,
the word computer was replaced with
Information Technology which signified a
paradigm shift to a more sophisticated means of
processing information. This according to them
was replaced by the term information and

communications Technology, ICT around 1992.
ICT may be referred to as the merger of
information technology and other closely related
technology, most especially communication
technology. It has been defined as any product
that will process, store, manipulate and
communicate information electronically in
digital form [3]. ICT encompasses provision of
internet services, telecommunication and
information technology equipment and services
among others [4].
In Nigeria, recorded instances of computer
usage was when IBM established the African
Education centre situated in the University of
Ibadan in 1963 and during 1962/1963 census
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when computing services were applied. [5]
observed that the fast rate at which evolution of
ICT has occurred and its spread since the mid20th century is a strong indication of its
increasing
role
in
development
and
globalization. Though before 1999, ICT service
was at its lowest ebb in Nigeria, however, this
industry according to [6] has begun to make
impressionable entrance into Nigeria society.
This progress may not be unconnected with the
establishment
of
National
Information
Technology Development Agency which has as
its core mandate the implementation of
Nigeria’s ICT policy in addition to ensuring
conducive growth and development of the IT
industry in Nigeria [7].
In our fast changing world, ICT has become
a common place and indices of development
which has brought changes in all aspects of
human endeavour especially in the approaches
to issues and challenges of life. The impact of
ICT on these various aspects of life such as
Agriculture, engineering, health among others
has been tremendous. In fact, the use of ICT in
improving health service delivery is gaining
grounds in the developing countries.
Health is the state of complete physical,
mental and social wellbeing of an individual and
not merely the absence of disease or infirmity
[8]. It is common knowledge that the acquisition
and use of information pertinent to health is
very essential in promoting and prolonging life.
Consequently, poor access to information on
health is a major setback to building a healthy
society. The health sector is characterized by
among other things, making life and death
decisions and when there is conflict in the
information or education provided, serious
health consequences or deaths may result.
Health education involves the transfer of
information to people especially as it affects
their health with the intent of bringing about
desired change in health behaviour.
ICT and health
Universal adoption of ICT is a potent force
to meet challenges confronting the health sector
[10]. It is a major tool in healthcare delivery
with its attendant innovative effect on quality of
life. [11,20] posited that the integration and
assimilation of e-health into daily activities of

Several ICT applications such as e-government,
e-commerce, e-education, e-health and eenvironment have been identified as crucial for
development. In this cutting edge technology
era, ICT is important in ensuring the adequate
provision of healthcare. In fact, it has become a
dominant factor generating innovative ideas in
the health sector. [8] defined e-health as the cost
effective and secure use of information and
communications technologies in support of
health care services, surveillance, health
literature and health education, knowledge and
research. This paper therefore examines the ICT
applications in the mentioned areas.
Health Information and Sources
Reliable information is very crucial in the
health sector. Health information has been
described as data associated with a patient’s
medical history such as symptoms, diagnosis,
medical procedure and results. Health
information can also be referred to as part of a
larger data with the objective of understanding
how health of populations have changed and the
effect of interventions programmes in achieving
better health outcomes. Though health
information may be designed to place demand
for or promote consumptions, its provision to
inform in an unbiased way is the central focus
of this work.
In spite of the fact that many a time, health
information
is
derived
from
health
professionals;
people
are
increasingly
confronted with health information from
authorities, peers, family, and friends among
others. This was corroborated by [9] in a pew
report that when seeking health information
86% of adults ask a health professional, 68%
ask a friend and family members, 57% use the
internet, 53% use books, 33% contact insurance
provider and 5% use any other source. It is
therefore evident that health information system
is essential especially as it relates to education
and
awareness
healthcare workers is becoming a common
feature in developing as well as developed
countries. Obviously, this will improve access
and quality of healthcare in addition to illness
prevention and health promotion. E-health
therefore involves the exchange of health
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information from one area to another through
network or electronic structures to improve
health. It includes telemedicine/telehealth, eprescription, and computerized physicians order
entry systems, among others [12].
Telemedicine/Telehealth
The main aim of every responsive
government is to bring healthcare to her
citizens. In developing countries, majority of the
people live in remote areas where healthcare is
not readily available and accessible. Therefore,
in Nigeria, where the population is over 150
million people, a great majority of the people
have limited access to healthcare. It is important
to note that this huge number of people living in
remote areas is left with the option of seeking
help from quacks and cases of deaths resulting
after such visits have been recorded. Though,
remarkable achievements have been recorded by
government in providing healthcare to her
citizens, yet much has been left unattended to.
Telemedicine/ telehealth is a system that allows
the use of electronic communications and
technologies in the provision of health/ medical
services when participants are at different places
by empowering the consumer, care, biosurveillance among others. It is a veritable tool
for establishing consumer participation in
decision affecting their health as a step towards
improving their health thereby, minimizing
information conflict.
[13] pointed that establishment of
telemedicine system will be the most
appropriate way in realizing governments goal
of equitable distribution of health services.
Through this, inhabitants of the rural areas who
hitherto have not received proper medical
attention and information about their health are
treated and educated properly. Telemedicine can
be as simple as telephone conversation over a
case or as advanced as videoconferencing.
Telemedicine may exist as real time or
synchronous communication and asynchronous
or store and forward communications. The
former involves a link between two or several
parties where there is real time communications
usually through videoconferencing while the
letter involves the collection and transmission of

medical data to a medical practitioner/physician
for assessment at a convenient time.
Telemedicine ensures maximum utilization of
scarce medical personal in addition to confirmed
medical information of young doctors, nurses
and other health workers.
Electronic Health Records
Before now, in most developed and
developing countries, Health Information
System has been paper-based. In fact, it was
paper storage of information that was reviewed
or used for clinical research administrative and
financial purposes. It was not common for
patients to look at their health records and it
required to be uprooted manually. Health record
was an exclusive reserve of the doctor because
he had control over the care and documentation
procedures and release of a patient’s record
must receive his express approval. The paper
based record is limited and has shortcoming
ranging from being assessable to being available
to one user at a time.
From the foregoing, there is no gain saying the
fact that at the various stages of paper based
record, there is bound to be errors in
information. This could suffice from the patients
who have no actual access to their medical
record, loss of medical records on paper and
attendant gap in information to different
interpretations given to a patient’s medical
records by different doctors at different times
resulting in conflicting information. However,
with the advent of electronic based records,
some of the shortcomings are brought to
closure. The electronic health record is
interactive and there are many stakeholders,
reviewers and user of documentation [14]. In
other words, information about diagnosis,
treatment and progress can be done
simultaneously by different doctors thereby
erasing the possibility of missed diagnosis
among other things. Through electronic medical
records, patients can have access to their records
and therefore equipped with first-hand
information about the health status rather than
from the health personal who may derail in the
interpretation of a patient’s case.
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Use of Pocket Digital Assistants
The use of pocket digital device in the health
sector forms an integral part of e-health, which
is intended to improve services rendered in the
sector. This devise can be found to be useful in
the primary health care sector, for instance in
carrying out immunization services. PDA s will
provide not only accurate data and ensure
reduction in the time spent by service providers
in compiling monthly data [15], but will
eradicate the confliction of data regarding paper
demographic details and vaccination schedule
(names of children due for vaccination, date due
for vaccination and the type of vaccine to be
administered). With PDAs, the healthcare
worker is not in doubt with the type of vaccine
or dose to be administered. The information
collected is synchronized at the health
department headquarters and an interface is used
in the generation of immunization monthly
report. By this accurate estimates are made
when
providing vaccines
for routine
immunization and every child due for
vaccination is identified.
Computerized Practitioner Order Entry
(Cope) And Electronic Transfer of
Prescription (ETP)
COPE is an information and communication
technology
approach
that
allows
the
practitioner/physician to directly enter medical
orders into the computer system at the point of
care. COPE ensures improved formulary
compliance, appropriateness of medical
.
Internet
ICT allows healthcare workers to
continually build their capacity by assessing
educational programmes and research. This can
be enhanced by lowering the cost of access to
the internet by health workers via online
medical journals. Also, outbreaks of infectious
diseases can be tracked through the use of
GPRS. Through this, ICT becomes a veritable
instrument for healthcare to enable affordable
accessible and quality care for the people
through effective information dissemination.

administration, dosage duration, route among
others. On the other hand, ETP makes possible
the electronically transmission between the
practitioner prescribing and the pharmacy.
These two approaches could assist in resolving
health information conflict which may arise
from prescription error due to illegible paper
based prescription. In this case, the computer
system is equipped with device to trigger of an
alarm in event of an error through decision
support tools.
Telephone and E-Mail
Information and communication technology
(ICT) involves electronic tools and services that
facilitate communication in a bid to share
knowledge
and
information.
The
interconnectivity that exists through ICT has
literally brought the world together. The use of
telephone or e-mail not only makes
communication with friends and relatives
possible but has also been found useful in the
health sector. The use of mobile phone is
everywhere even in the remotest areas. This
helps doctors refer to specialists in a distant part
of a country or in another part of country to
assist them resolve a particular health issue.
Primary health programmes and other disease
prevention strategies can be monitored in
remote areas and data transmitted through these
media. [16] reported that ICT in health may play
a role to play in obviating the problems
associated
with
geographical
isolation,
including the effects of professional isolation

Nigeria Experience
The divide in terms of digital capability
among developed and developing countries
have continued to widen in spite of concerted
efforts by the latter to reduce it. In this regard,
Nigeria is no exception as governments after
governments continue to grapple with the
provision of food and basic needs of life,
adequate attention especially in terms of
political will and allocation of resources has not
been paid to e-health in Nigeria. It is
unfortunate that years after the course of
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telemedicine was championed by the federal
was launched in Nigeria, the 2015-2020
ministry of health and ministry of science and
National Health ICT strategic frame work
technology, it may have suffered the same fate
showed that e-health is still at the development
of most public oriented projects in Nigeria
and building up stage.
which most times share wonderful concepts but
implementation and execution remain a mirage.
Conclusion
The present study has brought to bear
Since the initiation of telemedicine, no fewer
positive impact ICT use may have in improving
than six ministers of health have at different
information management in the health sector to
times been part of the project, signalling
forestall conflicts of information. If e health is
continuity may have had its toll on the project.
properly integrated into the health system it will
There is no interoperable electronic health
support national health goals.
information system throughout Nigeria. Its
existence would have suggested lower costs of
treatment, few medical mistakes, and increased
Recommendations
To further improve the quality of healthcare,
access to and management of health information
among others. In most economies of the world, Nigeria should as a matter of urgency,draw up
short and long term implementable development
private sector participation has been the engine
plan with appropriate and legislative framework
room of development. In Nigeria, private sector
e-health
development.
Other
participation has been hampered by un- for
recommendations
include:
implementable government policies, erratic
power supplies and high cost of investment.1. Improvement in electric supply and other
necessary infrastructure are inevitable for eMost hospitals operate paper based record and
health to thrive.
this is not without the attendant misfiling and
2. Put in place a national health information
errors in health information.
system that has the capacity to improve hospital
[17] reported that internet connection in
information technology, surveillance and
African countries is showing promising growth.
However, experience shows that flow of disease prevention through use of ICT.
information is slow and interconnectivity3. The ministry of health in collaboration with
ministry of communication and other relevant
remains a problem in Nigeria. Even where
agencies should establish national centres for etelemedicine potentials (synchronous and
asynchronous) have not been maximized it is health practice in the 36 states of the federation
expected that at least use of mobile telephony including Abuja. Subsequently, work in phases
towards reaching communities with e-health.
with GPRS would have formed the bedrock of e
health in Nigeria. [18] reported that [19] stated4. Government/private sector participation in ethat data presents less than 5% utilization of health development should be encouraged.
information technology in hospitals of over 1505. E-health should be integrated into the
curriculum of institution for training health
million people. Additionally, it is indeed
personnel
disheartening that over 10 years ICT in health
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Abstract
We propose to develop an expert system that will provide general information on HIV and AIDS to
the public of Nigeria. This project is motivated by recent reports that HIV/AIDS is on the increase.
Recent reports suggest that the global effort to fight HIV and AIDS is in danger of backsliding due to
what is considered dangerous complacency and an overemphasis on treatment at the expense of
prevention. New figures released by the United Nations’ AIDS agency reveal that current progress
toward preventing new HIV infections and AIDS-related deaths is too slow to control the disease
and meet ambitious global targets. Approximately 1.8 million people became infected with HIV and
940,000 people died from AIDS-related illnesses in 2017, according to UNAIDS. In Nigeria, there is
evidence that many citizens are not aware of this scrooge, nor believe in the story of the disease.
There is urgency to improve awareness of the disease and the need for citizens to report cases of this
scourge capable of wiping out the whole population. The Sustainable Development Goals call on
countries to end the epidemic by 2030 and a fast-track target agreed by the United Nations General
Assembly in 2016 aims to reduce the number of new infections per year to 500,000 by 2020.
UNAIDS has also set the “90-90-90” target, which calls for 90 percent of people living with HIV to
be diagnosed and 90 percent of those identified patients to start on treatment. It has therefore
become imperative that all hands must be on deck to save humanity. The starting point is to create
awareness of the disease and ways to functional tackle it.
Keywords Expert systems, HIV and AIDS, AIDS scorge, Preventing new HIV infection

Introduction
To design and build an expert system for a
complex subject like HIV/AIDs demands the
formation of a knowledge base, documentation
of the knowledge from domain expert, creation
of the inference engine and appropriate

interfaces. able to answer the ten questions
below. The next step is to develop the control
centre which will coordinate choice of questions
and answers. The query interface is present
belo2

;

1. What is Aids and what is AIDS?
2. What causes the disease?
3. Is the disease curable?
4. Can the disease be avoided? How?
5. Who is in charge of the disease control in Nigeria
6. What programs are provided by government to control the spread of the scourge?
7. Can it be cured?
8. List of things to avoid so that you do not contract the disease
9. How do you know your current status?
10. General advice
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One critical activity to be done is to write up
the knowledge base that will hold answers to the
ten questions raised in the question bank. We
shall call the question bank HIVAidsQbank.dbf.
When ever the software is activated, the
HIVAidsQbank will be prompted up. The
The control centre of the software may look thus:

inquirer will be requested to choose a question
number of choice. Once the question number is
chosen, the software will go straight to the
knowledge base to get answer to the question
asked and display it on the screen.

`
HIV-AIDs Control
Centrre

Exits to Control Centre

Pick any of the questions that fit what you want to know about HIVAIDS. Any question number you pick will be re-directed to the
Knowledge base where the answers are stored.
1.
2.
3.
4.
5.
6.

What is Aids and what is AIDS?
What causes the disease?
Is the disease curable?
Can the disease be avoided? How?
Who is in charge of the disease control in Nigeria
What programs are provided by government to control the
spread of the scourge?
7. Can HIV-AIDSt be cured?
8. List of things to avoid so that you do not contract the disease
9. How do you know your current status?
10. General advice
Type the no of the question chosen, one at a time
11. What are the primary signs to suspect HIV?

EXIT

HIV-AIDS KNOWLEDGE BASE
sample
Q1. What is Aids and what is AIDS?

HIV is a virus spread through certain body fluids that attacks the body's immune system,
specifically the CD4 cells, often called T cells. Over time, HIV can destroy so many of
these cells that the body can't fight off infections and disease. These special cells help the
immune system fight off infections. HIV stands for human immunodeficiency virus. It is
the virus that can lead to acquired immunodeficiency syndrome or AIDS if not treated.
Unlike some other viruses, the human body can’t get rid of HIV completely, even with
treatment. So once you get HIV, you have it for life.
Q2. What causes the disease?
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What is most crucial at this stage is writing
down of all the knowledge (Answers to the
eleven primary questions) with the assistance of
Domain knowledge experts. Once this has been
done and documented, then the knowledge
engineer (the Expert systems programmer) will
develope algorithms to make it function as an
Expert System.

awareness creation and help to mobilize war
against the scourge. The program can be
expanded to include advanced knowledge of the
subject mater. This will involve the engagement
of Domain Knowledge Expert like experienced
Medical doctors and pathologists. The program
can be expanded to include preliminary
laboratory tests before heading to see a doctor or
undergo real laboratory tests, especially when
once status is not known.

Conclusion
This simple expert system when fully
developed will engage the general public in
.
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