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F�rst used for management and adm�n�strat�ve purposes, 
Electron�c Med�cal Record (EMR) systems are now be�ng 
�ncreas�ngly employed to collect and synthes�ze med�cal 
�nformat�on. The EMR system offers support �n med�cal dec�s�on-
mak�ng, promotes use of gu�del�nes, �ncreases coord�nat�on 
between d�fferent health care prov�ders and �s bel�eved to �mprove 
overall qual�ty of care. The Sultan Qaboos Un�vers�ty Hosp�tal 
(SQUH) had a funct�on�ng Healthcare Informat�on System 
(HIS) s�nce �ts �ncept�on �n 1991, wh�ch ma�nly funct�oned �n the 
Departments of Rad�ology, Laboratory Med�c�ne and Pharmacy. 
The hosp�tal adopted a fully �ntegrated EMR system for pat�ent 
care and adm�n�strat�ve purposes �n June 2006. As the hosp�tal 
accl�mat�zes to new technology, the need for assessment of qual�ty 
and �mprovement of pat�ent care and health del�very has been 
perce�ved.

Electronic Medical Record Systems in Health Care

There has been a grow�ng recogn�t�on of the role of EMR systems 
�n the prov�s�on of health care �n recent years, and use of an EMR 
system �n a department has been proposed as a cr�ter�on of qual�ty.1 
G�ven the compet�ng demands of stakeholders (pat�ents, prov�ders, 
regulatory agenc�es, accred�tat�on organ�zat�ons, vendors, payers, 
and users), the structure and funct�on of these appl�cat�ons are 
qu�te d�verse.2

Patient Care

EMR systems, descr�bed as “complex systems used �n complex 
organ�zat�ons,” handle the storage, d�str�but�on and process�ng 
of �nformat�on needed for health care del�very of pat�ents. By 
prov�d�ng a coord�nated del�very of cl�n�cal serv�ces, the EMR 
system has been accepted as an enabl�ng technology that allows 
phys�c�ans to pursue more powerful pract�ces than �s poss�ble w�th 
paper-based records.

Stud�es have shown that the use of EMR systems has resulted 
�n �mproved health outcomes.3,4 The use of �nformat�on technology 
systems has been l�nked to a decrease �n med�cal errors.1,5 Pat�ent 
access to health �nformat�on and personal health records through 
EMR systems �s becom�ng �ncreas�ngly poss�ble,6 w�th the 
“pat�ent-centered” approach of prov�d�ng care hav�ng the potent�al 
of �ncorporat�ng pat�ent preferences �n cl�n�cal dec�s�on-mak�ng.

Research

EMR systems have also been reported to be helpful to phys�c�ans 
�n conduct�ng research. They are a valuable resource as med�cal 
research databases.7 However, the need for the research commun�ty 
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to make certa�n that strong secur�ty measures are developed and 
�n place for ensur�ng the confident�al�ty of data relat�ng to research 
part�c�pants has also been emphas�zed.8

Phys�c�an part�c�pat�on �n cl�n�cal research recru�tment efforts 
�s cr�t�cal to many stud�es’ success, but �s often l�m�ted. Use of 
an EMR system-based, po�nt-of-care Cl�n�cal Tr�al Alert (CTA) 
approach has been reported to have led to s�gn�ficant �ncreases �n 
phys�c�an-generated recru�tment.9

Administration

B�ll�ng often requ�res add�t�onal documentat�on from a pat�ent’s 
med�cal record. An �ntegrated EMR system has the potent�al 
to both exped�te and make b�ll�ng more accurate. By �mprov�ng 
ava�lab�l�ty at many locat�ons at once, EMR systems prevent 
dupl�cat�on of laboratory tests, d�agnost�c �mag�ng, workups, and 
other serv�ces; thereby prov�ng to be very benefic�al to hosp�tal 
adm�n�strat�on. The electron�c nature of reports w�th�n the system 
allows the use of search eng�nes to find spec�fic text �n reports, 
fac�l�tat�ng analys�s.

Challenges in Acceptance

Desp�te the benefits of EMR systems, part�cularly �n the areas of 

�mproved qual�ty of health care and pat�ent safety, adopt�on has 

been slow.10 Health care prov�ders seek�ng to use EMR systems �n 

the�r pract�ces face many challenges.

Prev�ous stud�es have shown that factors that �nfluence the 

successful �mplementat�on and acceptance of an EMR system 

�nclude: amount of ded�cated t�me for tra�n�ng to br�ng all users 

to an appropr�ate level of fam�l�ar�ty w�th the spec�fic EMR system 

software, presence of a ‘champ�on’ or EMR problem-solver and an 

effic�ent ‘Help Desk,’ and basel�ne levels of computer knowledge 

among the users. The researchers found that nov�ce users m�ght 

not understand the scope of change requ�red �n �mplement�ng an 

EMR, and a very large t�me comm�tment may be requ�red pr�or to 

successful �mplementat�on.4

Barr�ers to EMR systems �mplementat�on also �nclude 

d�fficulty �n add�ng older paper-based records to the EMR system, 

�ssues about long-term preservat�on and storage of data and how 

to ensure the phys�cal and v�rtual secur�ty of the arch�ves, as well 

as software problems of cod�ficat�on (standards that help ensure 

that cl�n�cal �nformat�on �nput and retr�eval are not arb�trary), 

and custom�zat�on (system adapted for the users and ta�lored to 

workflows spec�fic to a user s�te). Add�t�onal challenges such as 
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hardware l�m�tat�ons �nclud�ng �nterfac�ng w�th older technology, 

secur�ty and confident�al�ty �ssues, a dearth of �ntegrated del�very 

systems, reluctant prov�ders, and proh�b�t�ve (start-up and 

ma�ntenance) costs have also been �mportant cons�derat�ons 

negat�vely �mpact�ng acceptance of EMR systems.

Evaluating the Efficacy of Electronic Medical Record 
Systems

After �mplementat�on of the EMR system, evaluat�ng �ts efficacy 

�s a challeng�ng but necessary act�v�ty. Dec�s�on-makers may be 

swayed by the general presumpt�on that technology �s of benefit 

to health care and should be wholeheartedly embraced. EMR 

systems should be evaluated for mult�ple tasks, and tests should 

employ both qual�tat�ve and quant�tat�ve methods. In add�t�on, the 

evaluat�on should �nclude a comparat�ve element, and rely heav�ly 

on how humans react to the system.11,12 Evaluat�on �s not just 

for accountab�l�ty, but for development and knowledge-bu�ld�ng 

�n order to �mprove understand�ng of the role of �nformat�on 

technology �n health care and ab�l�ty to del�ver h�gh-qual�ty 

systems that offer a w�de range of cl�n�cal and econom�c benefits.

Cl�n�cal �nformat�on systems are a d�fferent k�nd of �ntervent�on 

from drugs and techn�ques used to evaluate drugs (part�cularly 

random�zed, controlled tr�als) are not always appropr�ate to 

evaluate EMR systems. Quest�onna�res are frequently used as 

a quant�tat�ve evaluat�on method �n med�cal �nformat�cs, and 

measures of val�d�ty tell us whether an �tem measures what �t �s 

supposed to measure. There are very few val�dated quest�onna�res 

address�ng cl�n�cal use of EMR systems. A good quest�onna�re 

should �nclude both closed and open-ended quest�ons, and could 

be regarded as a s�gn�ficant tool to get an �ns�ght �nto what people 

cons�der and feel.

Electronic Medical Systems in Oman

World Health Organ�zat�on (WHO) categor�zed Oman �n 2000 

as a country w�th the most effic�ent health system �n the world �n 

terms of outcome.13 Although a form of computer system ex�sted 

�n most hosp�tals �n Oman as early as 1990, they funct�oned only 

�n some departments such as rad�ology and laboratory med�c�ne.

W�th the �n�t�at�on of the Sultanate of Oman’s d�g�tal soc�ety 

�n�t�at�ve, Oman �n 2006, the country started mov�ng towards a 

paperless soc�ety. In keep�ng w�th th�s �n�t�at�ve, to promote the 

computer�zat�on of healthcare �nformat�on, the M�n�stry of Health 

undertook the �nstallat�on of EMR systems �n var�ous hosp�tals �n 

the country. Computer�z�ng healthcare had obv�ous benefits such 

as: (�) pat�ents find�ng �t eas�er to make cho�ces between med�cal 

�nst�tut�ons; (��) pat�ents hav�ng access to easy-to-understand 

med�cal �nformat�on; (���) shortened pat�ents’ wa�t�ng t�mes; (�v) 

phys�c�ans able to prov�de the best med�cal care based on the latest 

med�cal �nformat�on; (v) smoother referrals to spec�al�sts; (v�) 

pat�ents able to obta�n more object�ve second op�n�ons; and (v��) 

reduct�on of med�cal acc�dents.

A fully �ntegrated EMR system was first �nstalled �n Sur. A 

study evaluat�ng phys�c�an sat�sfact�on w�th th�s EMR system 

�dent�fied a pos�t�ve �mpact �n areas of commun�cat�on, data 

entry and retr�eval, overall pat�ent care, and reduct�on of med�cal 

errors. However, the study also �dent�fied some negat�ve aspects 

namely: loss of confident�al�ty of �nformat�on and software-related 

problems part�cularly related to d�agnos�s codes.14

To date, a formal evaluat�on of the system adopted by SQUH 

has not been performed. A study has recently been �n�t�ated by us 

to evaluate the knowledge, att�tude and usage of the EMR system 

�n SQUH. Research shows that sat�sfact�on w�th �nformat�on 

technology �s more correlated w�th users’ percept�ons about a 

system’s effects on product�v�ty than �ts actual effect on qual�ty 

of care.1 The focus of th�s study �s therefore on pract�t�oners’ 

performance and system effic�enc�es, and the�r percept�on of how 

the EMR system has �mpacted pat�ent care. We bel�eve that our 

study w�ll not only prov�de �nformat�on about the efficacy of the 

EMR system, but �t w�ll serve as a benchmark wh�le cons�der�ng 

future system updates. Further, the method adopted �n th�s study 

can be used subsequently to compare the EMR systems be�ng used 

�n SQUH w�th other EMR systems used �n the country.

References

1. Bates DW, Ebell M, Gotl�eb E, Zapp J, Mull�ns HC. A proposal for electron�c 
med�cal records �n U.S. pr�mary care. J Am Med Inform Assoc 2003; 10:1-10.

2. S�lfen E. Documentat�on and cod�ng of ED pat�ent encounters: an evaluat�on of 
the accuracy of an electron�c med�cal record. Am J Emerg Med 2006; 24:664-
678.

3. Ralston JD, H�rsch IB, Hoath J, Mullen M, Allen C, Goldberg HI. Web-based 
Collaborat�ve Care for Type 2 D�abetes: a P�lot Random�zed Tr�al. D�abetes 
Care 2008. (Epub ahead of pr�nt).

4. Terry AL, Thorpe CF, G�les G, Brown JB, Harr�s SB, Re�d GJ, et al. Implement�ng 
electron�c health records: Key factors �n pr�mary care. Can Fam Phys�c�an 2008; 
54:730-736.

5. Bates DW, Leape LL, Cullen DJ, La�rd N, Petersen LA, Te�ch JM, et al. Effect 
of computer�zed phys�c�an order entry and a team �ntervent�on on prevent�on of 
ser�ous med�cat�on errors, JAMA 1998; 280:1311–1316.

6. Koonce TY, G�use DA, Beauregard JM, G�use NB. Toward a more �nformed 



Oman Medical Journal 2009, Volume 24, Issue 1, January 2009

pat�ent: br�dg�ng health care �nformat�on through an �nteract�ve commun�cat�on 
portal. J Med L�br Assoc 2007; 95:77-81.

7. Judd RM, K�m RJ. Electron�c med�cal records and med�cal research databases - 
can they be synonymous? Ava�lable at: www.touchcard�ology.com/files/art�cle_
pdfs/Judd.pdf. Accessed January 4, 2009.

8. Nat�onal Cancer Inst�tute, USA. “Confident�al�ty, Data Secur�ty, and Cancer 
Research: Perspect�ves from the Nat�onal Cancer Inst�tute.”

 Ava�lable at: www3.cancer.gov/confident�al�ty.html. Accessed January 4, 2009.

9. Emb� PJ, Ja�n A, Harr�s CM. Phys�c�ans’ percept�ons of an electron�c health 
record-based cl�n�cal tr�al alert approach to subject recru�tment: a survey. BMC 
Med Inform Dec�s Mak 2008; 8:13.

10. M�ller RH, S�m I. Phys�c�ans’ use of electron�c med�cal records: barr�ers and 
solut�ons. Health Aff (M�llwood) 2004; 23:116-126.

11. Heathfield H, P�tty D, Hanka R. Evaluat�ng �nformat�on technology �n health 
care: barr�ers and challenges. BMJ 1998; 316:1959-1961.

12. Genn�p E.M.S.J.van, Talmon JL. Assessment and evaluat�on of �nformat�on 
technolog�es �n med�c�ne. Ed�tor E. M. S. J. van Genn�p and J. L. Talmon (Ed�ted 
by: Genn�p EMSJ van and Talmon JL). Amsterdam, IOS Press 1995.

13. World Health Organ�zat�on, 2001. World Health Report. Geneva.

14. Al-Fars� M, West DJ Jr. Use of electron�c med�cal records �n Oman and phys�c�an 
sat�sfact�on. J Med Syst. 2006; 30:17-22.

Electronic Medical Record System... Ganesh et al.

From the Department of Ophthalmology, Sultan Qaboos University Hospital, Muscat, Sultanate of Oman

Received: 07 Oct 2008
Accepted: 05 Dec 2008

Address correspondence and reprint request to: Dr. Abdullah Al-Mujaini, Department of Ophthalmology, Sultan Qaboos University Hospital, 
123 Al-Khoud, Muscat, Sultanate of Oman
E-mail: mujainisqu@hotmail.com


