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ABSTRACT:

Information and Communication Technology (ICT) eesome a major tool in the delivery of health sesi
just as it has made a great impact on other sedtokdealth, it has given birth to e-health, Heattformatics,
tele-health, etc. The primary focus of this papertd outline and discus the factors that affect uke of
Information and Communication Technology (ICT) irursing profession in Ebonyi State. The paper also
analyzed and found out that the problems of ICTliegiion in Nursing profession are paramount inverging

the successful implementation of health informatitsEbonyi State. It went ahead to suggest the ipless
solutions to the identified problems. The papercbasied that nurses need to engage fully in ICThst they
contribute to shaping the care system and emerlgmdsrs of the new care system.
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Introduction

Technology has increased rapidly over the past de@ades, and has become an integral part of hasdthin
this paper, we discuss the problems facing the amgke implementation of Information and Communication
Technologies (ICT) in the health sector in Ebontat& The World Bank (2002) defined ICT as ‘the skt
activities that facilitate the capturing, storagecessing, transmission and display of informahgrelectronic
means’. In the words of Frenzel (1996) ICT is ‘altthat is radically altering the balance of poveetween
institutions, governments and people by broadlgefizinating important information’. ICT in the himsatontext
is unlikely to alter the balance of power betwerstitutions, but it is assuredly a tool that cath d@issemination
of information through electronic media. In thisppa we define ICT as a tool or technology for gaithg,
processing, analyzing, storing, retrieving, andelisinating information electronically. There arensnéactors
that determine the implementation and use of IGhss expert knowledge, user’s attitudes, etc.ifGfusion
of telecommunication and computing technologieswie aim of processing and disseminating inforomati

The advent of ICT in the health sector in many ttgyieg countries can be linked to internationalasmigations
(such as World Health Organization, World Bank, tédi Nations Development Program, etc), research
institutes and educational institutions. For examjgh 1993 Mongolia was provided with personal cateps
funded by the World Health Organization to supealth care services in the country (Braa, etl8b5).

Nigerian Health Informatics: Past and Present

Nurses have participated in the purchase, desigth,implementation of information technology in ltiseare.
The knowledge required for the field of nursingoimhatics has expanded and it is now a recognizedaipy in
the profession. Nursing informatics is considerethta science and a system. The term “nursing rimétics”
was initially seen in literature in the 1980s, udihg a definition of combining nursing, informatioand
computer sciences for managing and processing idettaknowledge for using in nursing practice (Muyph
2010). In 1994, The American Nurses Association NMegan developing a statement to describe andelef
the scope of nursing informatics (Baker, 2012). Temaning of nursing informatics has evolved and een
refined, with the American Nurses Association (2p0&5) definition stated as “a specialty that gnetes
nursing science, computer science, and informasicience to manage and communicate data, information
knowledge, and wisdom in nursing practice”.

Another definition of nursing informatics comesrfradhe American Medical Informatics Association (AMI

(2009, p:1), which states that “Nursing Informatstsence and practice integrates nursing, its imégion and

knowledge and their management, with informatiod aammunication technologies to promote the heafith
people, families and communities worldwide”.
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Nurses' Involvement in the New Technology

The environments in healthcare have encompasseel thmam just a physical location. There is an irgeda the
use of ICT such as mobile computers, wireless wwisit and automated exchanges between health prewatd
patients. Adapting to these new environments requa paradigm shift for how care is communicated an
delivered, which requires knowledge of the evolutif new technologies. Nurses are at the centehief
advancement as the professionals with the greatagtint of direct patient care. Healthcare enviramsi@ow
incorporate virtual office visits, online appointmescheduling and payment, mobile laboratories, eladtronic
medication prescription. Nurses are also esseimifklping patients set up their own personal hesdtords
(PHRSs), or explaining to patients how to use aepatportal. The use of tele-health exchanges ie&sing,
particularly with underserved rural populations.wN&echnologies offer access and opportunities twvige
quality care to patients in remote settings. Thallehge for these technologies with healthcarengigng that
the automated solutions completely interact witk another, as well as with the healthcare profaasiousing
Health Information Management System (HIMS,).

History of Nursing Informatics

Historically, nurses who worked in nursing inforimatwere considered “pioneers” who frequently guo ithe
informatics practice because they were good piacéts. They were involved in IT projects as projeam
members or educators, or were just curious anchiealtly competent. The role, responsibilities, ditigs of
these nurses were varied, and they often got imtsimg informatics unintentionally (Murphy, 2010).

The Nursing Informatics Specialty

In 1992, the American Nurses Association (ANA) mauigzed nursing informatics as a specialty, whiatiudes
demonstrating a distinguished practice based omtifging educational programs, and support fromarelly
recognized organizations. With this increased raeitmyn for educational programs focused on nursing
informatics, the American Nurses Credentialing @e(ANCC) created a certification in nursing infatis in
1995 (Murphy, 2010).

ICT enables people to interact and communicatés@agyh they are living together no matter theadise, also
it makes it easier for us to obtain goods and sesvin convenient ways. The world in which we limgoday
has been changed by ICT. ICT has the potentiabtisform radically the delivery of health care améssist in
defining strategies to address future health prabldCT has assisted in driving down healthcarésog®mlex,
2007); and improved the delivery and effectivenafskealthcare services through help in disease ganant,
improved patient safety and decision support facptioners (O'Carroll, et al, 2003). Various syste have
been developed to aid health care delivery sudbcas area network based patient information systévipdai
et al, 2002), and online health information forigats and medical personnel (DG INFSO, 2006). Despi
Nigeria's claims to have reorganized its healthecdelivery system since Bamako’s 1987 initiativénicl
focused on how to increase access to good healthsyatems, the government is yet to implement &1y
policy in the health sector.

Components of Nursing Informatics

It was identified by the Institute of Medicine (IQMeport in 2001 that a transformation in healtedarneeded.
Included in the report was a call for the use dbrimation technology (IT) in health to enhance thality,
safety, and efficiency of healthcare delivery. Ttiensformation includes improving communicatiornveen
providers and patients, automating clinical infotiona, reducing errors, and promoting evidetesed practice.
It is important to note that:

* Nursing informatics (NI) supports the decisioraking of patients, nurses, and other providerallin
roles and settings. This assistance is achievedighrthe use of information structures, processes,
ICT.

« Informatics nurses are those who have extensivécali practice, are considered experts in using the
nursing process, and have additional experienceedndation with ICT (Healthcare Information and
Management Systems Society [HIMSS], 2012).

Meaningful Use of health information technology

The Patient Protection and Affordable Care Act #mel American Recovery and Reinvestment Act of 2009
(ARRA), includes incentive payments from the Cesitbtedicare and Medicaid Services (CMS) to eligible
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hospitals and providers for the meaningful useesfified health information technology products. anangful
use is mandated for providers and hospitals to ewgrquality, safety, communication, and coordiratin
healthcare. There are three components of meaningk: use of an electronic health record (EHRain
meaningful manner, use of EHR technology for etettr exchange of information, and use of EHR tetigw
to submit clinical quality measures (CMS, 2010adet one of meaningful use of health informatiorietogy
for hospitals includes reporting of 14 core objexti and 15 clinical quality measures, and stageirtelades 16
core objectives and 6 hospital main objectives (CRME0 and 2012).

Components of meaningful use through the EHR irelbmputerized physician order entry, patient
demographics, vital signs, medication reconciliatialrug interactions, allergies, smoking statusniazl
decision support, interdisciplinary communicatiomslvance directives, confidentiality, transitionk aare,
patient education, and ability of patients to abtaicopy of their EHR (CMS, 2010 and 2012). Asdhteria
for meaningful use evolve, it is essential thatsesrbe involved as key stakeholders in the planmegign,
implementation, evaluation, and optimization ofltteéinformation systems (HIMSS, 2011).

Health informatics

Nigeria has one of the highest mortality rates ub-Saharan Africa; (WOCON, 2004) with a populatiin
140,003,542 (Nigeria Census, 2006) which is thendst) in Africa but with inadequate health care \aely
system. According to Hyman & Silver (2004), inadatguhealth care delivery might give rise to heailsk
which means that Nigerian may be liable to healk.rThe problems of inadequate health care deglieee
arguably minimized in countries like United KingddiK) whose health services make more extensiveofise
ICT. The Nigerian health sector which Ebonyi stata part, though one of the youngest state,woale theen
improved, if government had exploited the potentBICT like other developed nations of the worNHS,
1998). Health informatics which was formerly knoas; medical informatics was defined by Warner ¢1897)
as the science that deals with the use of compatsiscommunication technology to acquire, storalyae,
communicate, and display medical/health informatiod knowledge to facilitate understanding and owprthe
accuracy, timeliness, and reliability of decisioakimg. According to O’Carroll, et al, (2003), hdrihformatics
was defined as a demonstration of how organizatiamsuse IT to bring their strategic goals fronotlyeinto
practice.

The term medical informatics was changed to heafttrmatics or healthcare informatics when somesig
officers felt that the term medical informatics htad do with physicians alone (Shortliffe & Bloisp@1)
although today some people still use the two temtsrchangeably. In this paper we will define healt
informatics as the application of information sysgethat allow collection, updating, storing, anayand
management of health related data in order totdssadth care delivery.

Health informatics has a number of branches and dsuhains, Shortliffe & Blois (2001) grouped health
informatics into seven domain namely, clinical imf@tics, Nursing Informatics, Veterinary Informati®ental
Informatics, Bioinformatics, Imaging Informaticsdapublic health informatics. Public health inforipatis “the
systematic application of ICT to public health giee, research and learning” (ASTHO, 2004 & O’Cérret al,
2003). It uses ICT to analyze risk factors to prévand record health problems, and to promote Inealt

The History of Health Informatics in Nigeria

The history of health informatics in Nigeria starie the late 80s when a collaborative researcjeprbetween
the Computing Centre of the University of Kuopianlgnd and Obafemi Awolowo University, and Obafemi
Awolowo University teaching Hospital (OAUTHC), Niga (ldowu, et al, 2003a) was initiated and this
initiative was part of INDEHELA (a long term resehrproject on Informatics Development for Health in
Africa) details of which can be found at http://mwvaku.filindehela/. The joint project produced a wer
rudimentary hospital information system based an Weterans Administration’s (VA) Admission Discharg
Transfer, running on a stand-alone PC, which wasseat OAUTHC in 1991(Daini et al, 1992). Accoglio
Daini et al (1992), the group then organised th&t finternational Working conference on Health tniatics in
Africa which was held April 19-23, 1993 at lle-Ifdjgeria (HELINA, 1993).

In the late 1990s, the Nigerian research team (§ifecided to expand their rudimentary hospitédrimation

system with the aim of developing a comprehensygtesn suitable for use in all Nigerian teachinggditads and
medical centers. The plan then was that by 200Xhallteaching hospitals in Nigeria would have Healt
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Informatics units which could make use of standardisoftware. In reality, though some hospitals ldndsing
Institutions in Ebonyi State though have computerl® units, but they serve primarily to support dor
processing for typing pools and offices. Developtmeinthe commercial software ‘Made in Nigeria Prigna
Healthcare and Hospital Information System’ (MINBjHFan alongside the doctoral programme of onénef t
staff of the Department of Computer Science & Eagiing, Obafemi Awolowo University, and was comgtkt

in 2004. Unfortunately, the system was not teste@AUTHC and only five teaching hospitals and madtlic
centres used the system as at 2007. The primaspmefor this limited use is the cost of purchasihg
commercial software. As Finnish/Nigerian researeant were working on primary healthcare and hospital
information system, a Norwegian and South Africaant focused on a district-level information manageim
system (Anja, 2002).

There are other software packages developed fqithtsin Nigeria, though they are non-commerdial2003,

the State Hospital Network known as SHONET was lbpesl for sharing of hospital resources over the
computer network in Nigeria. The philosophy behihe development of SHONET was to minimize the odst
running state hospitals. Hospital resources sucpeasonnel, laboratory and equipment will be disiiéd to
various zones in the state. The allocation of #smurces depended on the diseases that was péecutirzone
and whenever there was need for any of those ressum another zone within the system, the hosptdurce
can then be allocated over the network (Idowu),e2G03b).

In 2004, another system was developed at the Dmpattof Computer Science & Engineering, Obafemi
Awolowo University, Nigeria. The system was devedgdor referral of patients from one hospital ttuer
such that patient’s case file, referral note andlioa examination results that were transferred uafiy from
one hospital to another could be transferred owmmaputer network (Idowu, et al, 2004).

Presently most Nigerian teaching hospitals havgetzerate money by billing patients for the servierslered
to them, so as to augment the money received fr@rgbvernment to run the hospital and pay staris.
Meanwhile, it is believed that if the use of ICTaidopted fully, the cost of running the hospitaltba long run
will be reduced and the health care delivery systesy be as efficient and effective as it is in teveloped
world (NHS, 1998). The hospitals in Nigeria whicdkeludes hospitals and Nursing institutions in Ejicstate
are battling with opposing forces which serve agides to the adoption and infusion of ICT in hbadector.
The details of these barriers are discussed itatee part of this paper with possible solutions.

Benefit of ICT in Health Sector

ICT has benefited the health sector both in develogind developing nations. The benefits affecthibspital’s

stakeholders which include management of the halspiurses, patients and other health personels.

e The use of ICT in health sector reduces the cosulhing hospitals (Remlex, 2007). For example, The
NHS in UK has its own network known as NHSnet whias benefited all parts of NHS. Apart from data
networking and Internet, the NHS spends millionp@finds each year on telephone services acrosariehg|
to aid patient transport services and emergencyulambe. This is because the two areas help the 8HS
deliver good health care services (NHS, 1998). I@foduces potentials of sharing patient’s filesiea
without any threat to patients’ privacy. It is usét hospital management such as admission, health
informatics and appointment management.

* ICT improves the efficiency of medical personnelrbgucing waiting times and minimize paperwork. ICT
makes information available for the use by the itabpersonnel in an easily readable form. The Itesfu
patients’ test can be added to the patients’ deesad soon as they are ready.

e To the patients, ICT assists them to locate thehhizeility and personnel, gives 24-hour acceskdalth
information and through encryption and passwordgation can help to keep patients data confidential

Factors that affect the use of ICT in the health sgor in Ebonyi state

In Ebonyi State just as it is in many other paftthe country-Nigeria, these seven (7) under ligsedor affect
the use of ICT and the successful implementatiorhexdlth informatics. These factors range from peopl
government and scarcity of ICT infrastructure tsisgance to change. These factors were discovarad@sult
of personal experience as an IT expert and intereienducted on Nursing Officers in Health instioums within
Ebonyi state. The details are discussed as follows.
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1. Electric Power Supply

Any society that finds it difficult to provide urterrupted Power Supply (UPS) to its citizens wéfiditely have
problems with the deployment of good ICT serviddigieria which Ebonyi state is a part of is synonysavith

this problem. People brought up in developed natimfithe world will find it difficult to adapt tahe ‘epileptic’
electricity supply in Nigeria. This has caused d@ Wf damage to research institutes computer and
telecommunication equipments. The usually suddesrimption of electric power causes damage to caenpu
components such as hard disks and motherboards. eltiipments were made to function with other
infrastructure such as electricity under “contrdlleonditions” that is when electricity supply islste and
constant. ICT/internet facilities in Ebonyi stataeffer frequent downtime due to power interruptiossd
equipment damage.

A few years ago, Ghana celebrated one year withowter failure, in contrast to Nigeria electricitijyusition.
Ebonyi state has her share of this Nigeria proldsra state in the country. Despite her claimsttHe giant of
Africa’, Nigeria rarely has stable and reliableottieity for ten consecutive hours. In developetiores, many
companies supply and guarantee electricity anctisemo problem of electric power supply. Ebongistshould
as a matter of urgency liaise with the federal goreent and urgently address this critical powebfam in the
state.

2. Government'’s Attitude

Ebonyi state government is yet to appreciate tleeofi$CT in health care delivery. This would hawpesed the
Nursing officers to ICT usage and application teitlpractice. Government has not seen ICT as aheethiat

can drive health and provide good health careif&alfor the citizenry. Presently, apart from Ugrisity College
Hospital Ibadan, Abuja National Hospital in the Eesd Capital Territory, only few health institut®rhave

websites. Ebonyi state government could perhappastiphe use of ICT in health care delivery systeéwis
establishing an agency that will see to the depkntnof ICT in the state hospitals. The state shasldvell

make a budgetary allocation for its full implemeiata. This should be aimed at exposing Nurses ahdro
health officers to ICT and equally ease deliverhedlth care services.

3. Cost of ICT Equipments

The price of computer hardware and software in Nagis very high compared with the income of anrage
Nigerian. This makes it prohibitive for most peqmed even government establishments to buy thpegunt.
Government should encourage indigenous computempani®s to produce major components in-house by
giving interest free loans to them. Research st can be used in production of the componerdause in
developed nations like UK, research institutes #re ones spearheading technological innovations and
development. Ebonyi state government should engeurasearch institutes to become actively involired
software development. This should be done in lifig wdentified best practices as they exist in iates of
developed countries. Particularly, they should enage open source applications.

4. Telecommunication Facilities

The ICT development problem in Nigeria is due t@adequate telecommunication facilities. Though the
International Telecommunication Union (ITU) hasedtNigerian's telecommunication sector as the &ste
growing in Africa (Anja, 2002), this applies chigtio mobile technology, and the majority of Nigeisshave no
access to landlines. This growth is basically eigmee in the urban/metropolitan cities. Rural stiie Ebonyi
state is yet to experience such rapid growth. Ebstaye in conjunction with the federal governmsimbuld find
means of restoring an effective and efficient tetape system that is landline, which is more ecowrahto
maintain. Also there is a need for Intranet witthie hospitals which will aid communication and @ént ICT
usage.

5. Internet connectivity

The Internet helps in controlling cost and more ont@ntly it transforms the flow of information il @ectors
including the health sector. Healthcare organizetiose Internet for business processes due toremsttion
which O’Carroll, et al, (2003) estimated at 10:11@0:1 in routine transactions. Communication $isgebs not
common in Nigeria due to the cost of equipmentaf2003, Nigerian Communication commission (NC@) th
body responsible for telecommunication had not jgied any satellite equipment for the country (Ezselet al,
2004). Private or government-run hospitals canwst websites because of high subscription and evzémice
costs (Oak, 2007). In May 14, 2007, China builbanmunication satellite called NIGCOMSAT-1 for Niger
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which was later announced as lost in space. Afpart this other attempts has been made, but tleetedff the
attempts has not been felt by Ebonyi state heatlttos.

6. Resistance to New Technology

The introduction of new technology is affected hg response of the user of the technology which by
positive or negative. Many Nurses in Ebonyi stditee every other citizens, resists the introductminew
technological developments because they feel ithaVe negative impact on their job or professibime idea is
for new technology to be associated with new kndgte and skills, through training on how to use the
technology. Workers expectations are that the dhutetion of new technology should come with newlskihd a
corresponding increase in their income. On the rottaand, the organization introducing the new tedbmy
expects reduction in staff strength and cost ofape. In Nigeria, downsizing is the issue to besed before
the introduction of new technology and 09erfthiwals leads to resistance by the workers. This estduhe
fear of losing their jobs. In order to use ICT inrsing profession in Ebonyi state, the State gawemt should
training Nurses on how to use ICT and not lay ttoéin

7. Lack of Maintenance Culture

Lack of maintenance culture is another problem;negevernment agencies find it difficult to maintd@T
equipment in Nigeria. Both preventive and corrextivaintenance is very important for any ICT equipinéhe
financial plans for purchases of any equipment Eh@mcompass the maintenance of such equipment, and
allowances for depreciation in value which is nm# tase in many organizations in Nigeria. This ddug
enforced by an ICT policy banning any organizatipom importing, supplying and installing any ICT
equipment for another organization or herself withmaintenance agreement.

CONCLUSION:

The state of ICT in Nigeria cannot be compared wiltat is obtainable in developed nations like tie Out of

all the three ICT Indicators, mobile phone hashighest number of users in UK and Nigeria. The newrdf

computer users equals to that of mobile phoneskirabid with time the number of Internet and compuisgrs
in Nigeria may equal to that of UK. In Nigeria, niebphones have the highest number of users, feltbby

Internet and computers. In this paper, we haveudssd the problems facing the use and implementafieCT

in Nursing services in Ebonyi state which also hdivect effect on health services as a whole insthée. Since
“health is wealth”, there is a need for Ebonyi 8tgbvernment to expose her Nursing officers inube of ICT
to improve the delivery of healthcare so as toayettof poverty. In order to coordinate this initi&t and tackle
some of the problems highlighted above, EbonyieSgatvernment should establish an agency, separfabaty
the ministry of health and empower the agency firally to administer and fund ICT equipment andspanel

in government hospitals. The agency will also ogerthe deployment of ICT at various levels of tiageshealth
institutions. from state hospitals to rural clini¢snally, the state government should adhere ¢osthlutions
suggested above as a good strategy to redresggtiiscidence in the Nursing profession in thdesta
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