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Abstrak 

Sisteln Rckod Perubatan Elckrronik (EMRS) mcrupakan satu aplikasi yang 
niembolchkan akses dan dapatan scmula d a ~ a  sejarah perubatan pcsakit. J'ada masa 
kini pclaksanaan EMRS hanya mcliputi tidak lebih 50% daripada hospital di Jordan, 
dan penyelidikan untuk n~engenal pasti faktor utama yang mempcngaruhi 
pclaksanaan EMRS di Jordan juga adalah terhad. Kajian ini bert~!juan untuk 
meninjau faktor yang mempcngaruhi pelaksanaan EMRS di hospital di Jordan. 
Model konsep, disesuaikan daripada Modcl Pencrimaan Teknologi (TAM), yang 
dibangunkan untuk mcngaitkan Faktor Organisasi (OF) dan Faktor Ciri lndividu 
(ICF) dengan pelaksanaan EMRS di hospital di ncgara Jordan. Soal selidik tadbir 
kendiri telah digunakan untuk mengumpul data daripada kakitangan proresional 
penjagaan kesihatan di dua buah hospital utama yang melaksanakan EMRS 
sepenuhnya. Penemuan menunjukkan bahawa OF mempunyai hubungan signifikan 
dengan Tanggapan Kemudahan Pcnggunaan (PEOU) dan Tanggapan Kebcrgunaan 
(PU), ICF mempunyai hubungan yang signifikan dengan PEOU, hubungan 
Pengguna - Pesakit mzmpunyai kaitan yang signifikan dengan PU kecuali Autonomi 
pengguna, PEOU pula mempunyai kesan yang signifikan dcngan PU, PU 
mempunyai hubungan yang signifikan dengan Sikap terhadap Penggunaan (ATU) 
kecuali PEOU, dan ATU mempunyai hubungan yang signifikan dcngan Niat 
Tingkahlaku Penggunaan. Hasil kajian ini menyumbang kepada peningkatan 
pengetahuan berasaskan tcori tentang penggunaan TAM dalam domain informatik 
kesihatan. Kajian ini telah menambahbaik model TAM yang menggabungkan PEOU 
dan PU, dengan mempertingkatan pcmbolch ubah OF dan ICF. Maka. dapatan 
kajian ini boleh membantu pembuat keputusan dalam merangka s~rategi-strategi 
pelaksanaan EMRS di Jordan. 

Kata kunci: Sistem Rekod Perubatan Elektronik, Model Teknologi Penerimaan, 
Faktor Organisasi, Faktor Ciri Individu 



Abstract 

An Electronic Medical Record System (GMRS) is an application that ci~ables access 
and retrieval of a patient's mcdical history. Currently EMRS implcinentation does 
not encompass more than 50% of the hospitals in Jordan, and liinited research has 
been done in Jordan to identify the main factors affecting the implcrnentation of 
IZMRS. The aim of this study is to explore the factors that affect the EMRS 
implementation in Jordanian hospitals. A conceptual model, adapted from 
Technology Acceptance Model (TAM), was built to relate Organizational Factors 
(OF) and Individual Characteristic Factors (ICF) to EMRS implementation in 
Jordanian hospitals. Self-administered questionnaires were used to collect thc data 
from healthcare professionals in two major hospitals that have full implementation of 
EMRS. Findings indicated that OF has significant relationships with Perceived Ease 
of Use (PEOU) and Perceived Usefulness (PU), ICF has significant relationships 
with PEOU, User - Patient relationship has significant relationships with PU with 
exception of User Autonomy, PEOU has a significant effects with PU, PU has 
significant relationship with Attitude Toward Using (ATU) exception of PEOU, and 
ATU has a significant relationship with Behavioural Intention to Use. The finding of 
this study has led to the enhancement of the theoretical knowledge of TAM'S 
application in the health informatics domain. This study has extended the current 
model comprising PEOU and PU, by adding the 01; and 1CF. Consequently, the 
findings can assist decision makers in formulating EMRS implementation strategies 
in jordan. 

Keywords: Electronic Medical Record System, Technology Acceptance Model, 
Organizational Factors, Individual Characteristic Factors 
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CHAPTER ONE 

INTRODUCTION 

'l'l~is chapter presents the background infor~natio~i of tlie researcl~. the researcl~ 

moti\/;ltion. problem statement and tlie stud),'s ob-jcctives. The chapter also presents the 

scope of' the study and the research c~ntributions. Finally. this chapter ends \ v i t l ~  a 

discussion on resea~+cl~ strategy and the organization of this thesis. 

1.1 Backgl-ound 

Traditionall). hospitals keep paper-based profiles of patients to keep track of patients' 

illness l?isto~-y. tlieir developinent and tl~cir overall general hcaltli conditions. 7r1iougli 

this traditional tecl~nique has long been adopted. it is not without practical problems. 

One I i \  ing example of the shortcoming of traditional hospital profiling systems of 

patients' data \\as demonstrated by flurricane Katrina in Ne\v Orleans in the United 

States of America in 2005. Hurricane Katrina destroyed tlie hardcopies of medical 

records of i~ntold numbers of people, hence bringing new attention to the need for 

electronic medical records. Lost medical records expose patients to considerable risk of 

medical mistakes bccause physicians \\;ere unable to draw connections bet\\;een the 

current I~ealtl~ conditions of the patients and their medical history namely on diagnosis. 

drugs, effccts and surges) risks assessment (Terry. 2009). 

The increasing numbers of hospitals and the number of patients in recent years have 

posed a burden to the profiling system of patients. rendering it inadequate or precisely 

1 



ilicll;'cti\ c. I Inti1 reccntl! . more cl ' ikcti\~ protiling s\  stems ha\ e been proposed \\ it11 the 

aid ol' Inlbrmation C'onln~~~nicntion 'I ech~~olog)  (ICI'). Mcdical 111li,rm:ltics (MI)  11:)s 

eme~yctl as a prorl~ising field to w l \ e  the protiling system problems. \ ~ l ~ i c l ~  incorporate 

the licltls of Cornputel' Science. Infhrmation Science. Decision Sciences. and 

Epidemiolog!. Kt.scarcliers in medical inli,rmatics have developed nt.\il n~ctliods and 

tecl~niclues to in~prove Ilcaltli cnl-e. bion~cdical resea~.ch. and education t l~ roug l~  ICT 

('1.err). 2(1OcI). 

It is esl~ected that MI \\auld be able to provide a pla~~sible solution for the hospitals" 

pl.ofiling s! stet11 to reduce the congestion i n  information retrieval of the patients' history 

and related intbrn~atio~l. Electronic Medical Record system (EMRs) is one type of 

I leal tl~care I nfo1-111atio11 Teclinology ( I  {IT) or Medical Informatics l ikc Electronic Health 

Record (I:.HR) and Computerized Plljsician Order Entries (C'POE) that has been 

introduced to help improve hcaltlicare by activating the colnmunicatio~l anio~ig the users. 

to ease the patients' data retrieval. to reduce medical errors. and to provide medical 

diction support (Beaver. 2003). ,41tl1ough Inany hospitals around the world today have 

implemented EMRs. the \\lidespread use of EMRs applications by healthcare 

professionals has not yct occurred because of many challenges f'aced during the 

in~plenlcntatioti and use of EMKs. 

The purpose of this study is to identif~' and examine the factors that ai'fect the 

implementation of EMKs in .lordanian l~ospitals. using the Technology Acceptance 

Model (TAM).  The total ~iulnber of hospitals in Jordan (\vithout ~nedical centers) are 

104: serving Iiealtl~care to about 5.7 million people in the Kingdom of Jordan (Alwan. 

2005). The number of hospitals whicl~ Ilas actually implemented EMRs is around fifteen 
2 



ho\pital\. I \ \ ( >  lio\pitols ha\c fill1 implementatiol~. i.e.. The King Abclullah [lni\/ersit! 

Ilospitul ( K / Z I I I i )  and .lordan Ilospital ( . I l l ) :  thir-tcen liave partial implenientatioli 

compri\ilig: I\tisliari Iio\pital. Specialist Hospital. Klialidy I lospital. Kin2 Hussein 

C'aliccr ('enter. Llniversit! of Jordan Hospital. Al-Husien Medical City. larch Hospital. 

Prince I I'lrn~a. Queen ,411~1. .Idoo~i tlospital. Alslarny I lospital. Alsra I lospital alid 

Alamal Hospital (Sumor. 201 1 ) .  Some of the hospital facilities arc totally dependent 

eithel- on manual paper \\ark or 011 ver) basic sofi\\lare tools to do tlieir day-to-day tasks 

such as patient admissions. O\\ing to recent developments in Jordan, the EMRs 

implementation Iias experienced a rise. Unfortunately. EMIis succcssfi~l implementation 

rates \\ere so lo\v (Alum. 2005: Sumor. 20 I I). 

l'lie reasons behind the failure are still unclear and ilnezlplained as some pr.?jects fail 

from the onset \\hilt others fail o\\ ing to lack of usc or I'ailure to meet user expectation 

(Sumor. 301 1 ). Generally Eh4Rs collect data from various infonilation systems, \vhich 

are then used b! different groups to carry on their tasks. EMRs complex workings in the 

Iiealthcare envil-onment sho~~ ld  be fillly colnprehended. Failed EMRs implementation 

have also been associated \vith various factors: communication. complexity, people. 

organization. technology. planning and leadership (Hidar. 2004). l'herefort.. it is 

imperative to kno\\ tilore about the users coupled \vitli organizational. and individual 

characterizes. social factors and behavioral challenges before the onset and afier 

implelnentation of EMRs. 



I .2 Moti\,atiol~ of' the Research 

'l'he spccilic motijalion of the current research is that .loi.dan i s  considered to be the 

center ol' [hc hlicldle-llast I~ealthcare s!.ste~n. \\l~cre a I'airl!. lligll lcvel 01' rnedical c a w  

standards is p~.ovided (Anler and ,4111ma1.i. 2006). 7'11is study \ \ , i l l  use TAM as the 

unclerpil~~~ing theory as it  I~as heen \\idely adopted by many rescarchess in  this area. 1'11e 

I~ighligl~t of this work is the developmer~t of an extel~siol~ to TAM. \\hich il~cludcs 

il~dividual characteristics. tecl~nical, and organization factors as perceived by I~ealtl~care 

professionals. These factors have not been studied con~prel~ensively as a \\,l~ole as 

previous studies only col~centrated in parts 011 these factors (Miller and Sim. 2004). 

Also. the gel~eral n~otivation of this research is to better understa~id and investigate the 

factors that al'kct EWIRs impleme~~tation in Jordanian hospitals. .lordar~'s n~edical sector 

is ol'high-clualit! i n  2e11eral. and especially relali\ie to neighboring countries (Amer and 

Ammari. 2006: Al\\an. 2005). Tllerefore, the number of people all around Il~e \\lorld 

c l ~ o o s i ~ ~ g  Jordan for I~ealthcare purposes is increasing. 

The total nilmber of patients who headed for Jordan in 2000 from both neighboring and 

Soreigl~ countries \\as nearly 24. 800 patients. In 2001. the ni~mber of' patients \\I10 

entered Jordan had doublcd: 15, 370 patients entered .lordan \vithin the tirst six months 

of the >ear tbr medical purposes (Amer and Ammari, 2006). Since tllell. the total number 

o r  paticnts \\I10 entered Jordan in 2004 has quadrupled: precisely. it \\/as 1 15. 000. In 

2005. .lordan recorded 135.000 patients whilst, i n  2006. it was 160.000. The years. 2007 

and 2008. saw 190.000 patients and 2 10,000 patients respectivel).. and i ~ n t i l  A U ~ L I S ~  of 

2009. the null~bers stood at 225.000 patients (Ahyagna. 2009). The i~~crease in number is 



due to the Ihct that .lordaninn Iiospitals pro\ ide attl-acti\e offers to attract patie~lts li.om 

the \\estesn co~~~ltr ies .  

l l o \ \ c \ c~ .  111e increase in patients' ni~mber \ \ i l l  11ave negatiie ef'kct OII  tlie n\erall 

healthcase ~ x ~ . t i ) ~ - m a ~ ~ c e  because the available resources \ \ i l l  f i l l  short to meet the 

requi~ed qualit! for I~ealthcare perfor~nance. 'Therefore. it is iml~o~-tant to meet tl~ece 

c l~a l le~~ge\  arid offir the necessarJr resources for improving the healthcare sesvicec. 

Consequentl~. it is e~pectcd that the number of patients coming to .lordan \ \ i l l  increase 

due to the contini~al development i n  the Ilealthcare sector and the good reputation of' tlie 

~nedical services that .lordan had established througl~out the years (Amer and Ammari. 

2006). Ho\\e\ier. this good reputation has started to face some threats because of tlie lack 

of medical technology adoption and usage in Jordanian I~ospitals (Amer and Ammari. 

2006). 

Since 2008, Sorda~i's government started to implement EMRs in stages at all tlie 

go\~emrnent hospitals via Medsphere Systems Corporation. \vhich is based in IJ5A 

(Viqjo. 2008). Holvever, problerns may occur wlien these EMRs are not fully i~tilized. 

I Ience. \villi other problenis related to EMRs implementation. it  will coritinue to limit the 

usage of these systems by healthcare professionals (Al\\jan. 2005). l'liis \ \ r i l l  eventually 

contribute to the failure of the EMRs implementatio11. fherefore. studying t l~e  tictors 

that affect EMRs i~nple~ne~ilatio~i is importani to ensure successfill i~iiplementation of 

these systems. 



Thc quick accessibilit~ of retrieving the relevant infi)rm;ltion ol' the patients offered b~ 

EMRs tecl~nologq ( ) f i r s  tremelldous opportullities in i~nprovi~lg the I~ealtllca~~e 

standards. staff proticiency and experience. and the patients' o\~erall Ilealth conditions. 

Anlong the henetits of EMRs are: to support healthcare professionals in their day-to-day 

and rcsearch ljork. to reduce clinical errors. and to improve the quality of'llealtll care. 

Hollever. the EMRs implementation does not encompass Inore tllan 50% of the 

hospitals in Jordan as shown in Appendix A (letters obtained fro111 Sorda~lian hospitals 

oil ENlRs implementation), compared to the EMRs in other countries such as IJnited 

Kingdom. Netherlands and Australia (Amatayakul. 2004: .4sh and Bates. 2005). 

According to a preliminary study in 201 1 \vitll (Sumor. 201 1) (Director of Information 

, 7  Ieehnology Department in Ministry of Healthcare of Jordan). there are indications that 

the Jordanian hospitals have not fi~lly utilized tlie ETClRs technology and the EMRs in 

Jordan fjlls shol-t of offering the medical services that are offered by other countries that 

have implemented EMRs (Alwan, 2005 and Hidar. 2004). 

Also. the preliminary study shows that i n  Jordan, amongst the problems of EMRs 

implementation is the partial utilization of all of the functions provided by EMRs, i.e.. 

EMRs has a variety of functions that the users are not familiar \\lit11 or cannot even 

discover despite the multiplicity of fiinctions available. EMRs provide many 01' 

functio~ls that most of tlie users cannot use because they are not trained to i ~ s e  or many 

of the users are co~nputer illiterate despite nunierous entry of patients' data through 

many departments of the hospital (for example: radiology. laboratory. phar~nacology and 

others) using the EMRs, hospital staff are not l'an~iliar ~ ~ 4 t h  it and have problems in 
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dealing \\it11 its main fi~nctions. I l ~ e  problem i \  the inel'fecti\e I\lodu\ Operandi of 

LMRs ill .lo~.dan \\ liicli is expected to provide PI-actit ionel-, \\ i t l i  ti~iiel! acces\ to 

paticrits' complete 11caltl1 Ilistory (S~~mol-.  201 1 ). 

T11el-e \\ere several s t~~dies  conducted in Ilie field of EMRs. sucl~ as the \\arks of 

Alana?!. (2006): Brookstone. (2004): Gurley and Kose. (2004): Miller and Sini. (2004): 

Miller and Sim. (2004) and Molt011 (2008). Ho\tever. there are limited studics 

conducted in Jordan to identify and investigate the main factors that at'f'ect the 

implenientation of EMRs in Jordan (Fauziah. OIa. Haslina. and Mahmood. 201 1 ). This 

proble~:: is made \verse by the many challenges and factors that are still hindering the 

adoption ot'the implementation of EMRs in Jordan (Sunior. 20 1 I ). 

There are other reasons that contribute to the limited inforniation tecllnology (IT) 

in~plen~e~~tation in Jordania~i organizations at dil'ferent sectors sucli as in efkctive 

orga~~izational leadership (Faysal. 201 1 :  Hidar. 2004): training prograln. high 

in~plen~entation cost (Malkwvy. 2002): Jack of standards (Faysal, 201 1 ): users' 

i~~volvement, resistance to new technology, ~ ~ s e r s '  autonomy and others (Bataineli. 1995: 

Frhan and Trawna. 1996) and lack of computer background amongst users ( Akel. 1999: 

Faysal. 201 1 ). Other factors that are most ofien cited to be crucial to IT success are user 

autonomy and user involven~e~~t i n  the design and i~nplenientatio~i process (Hirsclilieini. 

1985). Their suggestions pertaining to user involvement in I f .  s110~1ld be allowed. to 

assist ill  determining other existing cllallenges (I>azar. .lacko. Ratner, and Sears. 2008: 

Teiry and Standing. 2004). The researchel- strongly believes that ~~~~dc r s t and ing  the 

underlying factors would provide a coniprehensive overview to \vhat is necessary to be 

done and to formulate the riglit strategy to overcome these in an attcnipt to ensure a 
7 



successl'i~l i~nplementation of E b l R \  in .lordan. I'i~rtlie~~riiore. holnc medic;~l o~.ga~ii/ation\ 

\\ant to i~nplemcnt EMRs but the! are ilnable to take the hold step in implc~iie~iting 

EMRs ti)r tlieir hospitals (Hidar. 2004 and 5~1mor. 20  1 1 ). 

IHidar (2004) co~iducted his stud! 011 IT and 1.c.comn1cndc.d re(;ea~.cll o n  tlie frrcto1.5 

affecting implementation of IT in Jordanian Ilealllicare environnlent. Some of the 

fictors listed as reasons for the slo\\ 1'1' implementation in Jordanian en~ironment 

include organizational hctc>rs and individual cl~aracterist ics ihctors. 

Some other factors that have created barriers to IT implementation are tlie organi~ational 

beliaviour including lack of organi7ational leadership support in terms of IT budget 

allocation tliat includes the cost of' I~ard\vare and soft\\lare maintenance and training 

(Murph!. I'al-tin. M'illiams, Harris. and Lauer. 1998). i~sability problems of' l~ealtlicare 

application that discourages users fiorn making use oi'tl~e system o\\ing to more time 

consu~nption and modifications in staff roles and misconimi~nications among roles and 

structure (Chan. 2001 ; Cimino, Teich, and Zhang. 1999; Sitti%. Kuperman. and Fi\kio. 

1999). Also, training is important for users as this leads to the improvement of users in 

entering data faster and knoicledge on conlputers (Alanazy. 2006; Miller and Sim. 

2004). it is clear that the importance of training for IT users are plentiful as it assists 

them i n  practicing their work. Ne\/c~-tI~ele\s. barriers in the human factor such as 

resistance to ne\\ technology and lack of htandards are a challenge that has to be 

overcome (Lorenzi and Riley, 2000). 

Studies in other researclies highlighted tliat the slo\\i acceptalice of IT implementation 

aniong liealtl~care professionals has been studied and these include tlie lack of ilsers' 
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iniplementatio~i including ot.yani7ational arid i~icii\,idi~aI e1i;lracteristie 1';Ictors (..\lI>e~-t 

and Manda. 2010). 'fliis I1as bee11 e\lide~iccd b!, acceptance studies i~ndet.l!ing 

teclinolog~~ adoption particularl!~ in tlie liealthci~rc. sector conducted h! rese:l~.che~-s 

around tlie globe: the sti~dics present a very lo\\ 11ealthcare prol'essionals' acceptance of 

EMRs (Alanazy. 2006: Chan. 2001: Ciminn. et al.. 1099: Ciocdet-t 2003: I Icim. I'renger. 

and Evans. 2004: Miller and Sitn 2004: Poon. Blunlentlial. .lagpi. Honoi~r. Bates and 

Kaushal. 2004: Webel-. 2004). Holvever. in  tlie biomedical intbrmation clomain. 

especially in Jordan. there is no specific model integrating tlie three user acceptance 

perspectives to explain doctors' acccptatlce of EMRs implementation in .lordan 

(Fauziali, et al., 201 1). Therefore. there is a need for this model because such as model 

supports the recent widespread EMRs i~~~plementatioti in  Jordanian hospitals. 

Based on Davis's (1989) study. Perceived IJsefi~lness (PIJ) and I'erceived Ease ol' IJse 

(PEOU) shou Id be considered as deter~ninat~t factors impacting beliavioural factors and 

usage intention ([[IT) of the user's acceptance of application. Accordingly. several 

researchers have attempted to test the TAM based on the reliability and validit) of the 

instrument in many countries. Majority of the studies presented the most crucial factors 

related to successful EMRs in~plementation. particularly in l~ealthcare organizations and 

they revealed that healtl~care professiot~als are notably s lou~ and hesitant \!lien it comes 

to EM Rs implementation because of the fol lowing reasons: I ) Organizational factors 

comprising organizational leadership (Aldosari. 2003: Danskq et al: 19'19: Mo~ton. 

2008), insufficient training (Brookston. 2004; Culbel-tson and Lee. 1996: Gad and 

Pernrod, 2001: Mot-ton, 2008). high costs (Alanazy. 2006; Miller and Sim. 2004; Poon. 

200 1 ; Satinsky, 2004). also the impol-tant issues raised by the healthcare professionals 
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\\ere the user. friendliness and ~lscrs'  in\ol\elncnt o l ' t l~e  s~s te lns  \\it11 I I I C I I .  \\011\i10\\ 

(Morton. 2008): 2 )  indi\ idual clial.actel.istics coniprisilig 13h! \icia~i-lxiticnt r.cIatio~r\l~ip 

(Aaronson, Murph! -C'illlcn. C Ilop and I.re!. 200 1 : Dansk! et al: 1000: [)ct~ner and 

Friedman. 1001: Morton. 2008) ~lsers' a~ltononi\ (Aldosari. 2003: Gasdncr arid I L I I ~ ~ S ~ .  

1994: Gadd arid Penrod. 200 1 : Dai~sh! et al: 1990: Morton. 2008) ~~sel -s '  hacI,ground 01' 

cornputers (Alana~y.  2006 and UansLy et al: 1999) and resistance to ne\\ technolog! 

(Alanazy. 2006 and Dansky ct al: 1999). 

The need for the construction of an extended TAM \\it11 the ability to provide statistical 

evidence of the user acceptance level. with consideration ol' th,: strengths and the 

weaknesses ol ' tl~e observed EMRs. is apparei~t. The \veaknesses pose problems causing 

rejection or lo\v acceptance of EMRs implementation. Therefore. TAM should be 

developed on the basis of individual clial.acteristics. organizational and be l~a~ iora l  

aspects from the healthcare professionals' perspective (Morton. 2008: Alanazj'. 2006). 

Additionally. other aspects. besides UIT factors should also be explored (Haslina. 2009). 

Alanazy (2006), Meinert (2005) and Morton (2008) have conducted nlany st~tdies on 

EMRs and recommended research on the factors affecting inlplementation of EMR 

system in other countries. as \\lell as to include additional user groups \\/ithi11 the same 

healthcare system. such as nurses. administrators or clerical staff for pre-implementation 

and post-implerne~itati~)~~ studies. Other recommendations incl~lde sti~dj,ing different 

healthcare professionals including Iiealthcare facilitators, physicians, nurses. 

pharmacists. and laboratory staff(Alanazy, 2006 and Morton, 2008). 



Tlie use 01' EMRs in .Iortlan is believed to be al'lkcted I?! so~iit. l:lctors that  limit its 11111 

i~nplementation and hence reduces its o\erall t.Aicienc> and I1eallhcal.e l,c!.li,~.~iiancc 

(Fau~iali et al. 201 1). I'lius. to achie\)e a l i ~ l l  iniplementntion ol'Ehlli5 ~ ~ n c l  lo 1.eircl1 a 

liiglier qua1 it). liealtlicare perfbmiance accord ingl!,. comp~.eherisi\:e unde~.stnnd i~rg 01' the 

barriers or the factors affecting the i~iiple~ne~ltation 01' EMIRS neecls to be s~udied and 

investigated using TAM (Alanazy. 2006 and Mol-ton. 2008). 'l'liis \\auld p~.o\,ide 

e~iipirical evidences llial \vould offer appropriate decision tbr inrplementation of l-:h4Ks 

in Jordan. 

This can lielp to increase tlie level cf EMRs usage lo cover all of tlie l'i~~ictions available 

in the sbsteln and to acliieve expected EMRs usage l e ~ e l  and Iie1icefbr1li arrive at liiglier 

healtlicare del iverl,. 

1.4 Research Questions 

There is a need to ide~itili and examine tlie factors tliat affect the i~nple~iientrition of 

EMRs as discussed in sectio~i 1.3. Therefore. tlie researcli questions of this stud) are: 

1 .  What are the i~npo~tant factors tliat affect the i~nplementation of EMRs in .lordan's 

Iiealthcare environ~ne~it? 

2. Wliat zre the significa~it factors that affect the i~iiple~iientation of EkIRs :IS perceived 

by liealtlicare professionals in  Jordan? 

3. Wliat are the relationsliips bet\\een organizational and individual cliaracteristic factors 

with PEOU and PU? 

4. Wliat is the based ~iiodel tliat describes tlie factors affecting EMRs impleme~?tatio~~ in 

hospitals in Jordan? 



1.5 I<cse;~~-ch Ol).jecti.c~es 

Tlie genesal aim ol'  his researcli is l o  in\ cstig:~te the I'actot 5 that allkct the 

i~iiplementation oi‘ I-:MRs in Jordan. 

I'lle specilic rttsearcli ob-jcctives are: 

1 .  To identify the most iriil~ortant factot.s \\liicli are percei\ed b~ healthcase 

professionals in .lordan to impro\fe the irnplenientation of EMRs in tlie 1iealtlical.t. 

el~vironnlent in Jordan. 

2. To determine the significant factors that affect the it~iplementation of EhlRs a5 

perceived by l~ealtl~cale professionals in Jordan. 

3. To examine the relationships bet\\een organizational and individual characteristic 

factors with PEOU and PU. 

4. To develop a model based on TAM that includes fhctors affecting EhllRs 

impleme~itation in Jordanian hospitals. 

1.6 Scope of the Study 

The scopes of this study are the factors that affect the implementation of EWIRs in the 

Jordanian healthcare environment focusing 0 1 1  Iiealtl~care professionals of ['MRS. 'This 

includes orgal~itational factors comprising organizational leadersliip. users' 

invol\ement, training and cost. also individual characteristics conip~*ising users- patient 

relationship. user background of coti~puter. user autonomy and resistance to ne\v 

technolog>. 

This researcli includes two hospitals in Jordan including tlie King Abdullal~ Uni\,ersity 

Hospital (Government hospital) and .lordan tlospital (Private hospitals). The researcl~ 
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I .9 Tliesis 01-ganizatio~i 

l'lie thesis is organized into six chapters comprising i~itrocluction. prclpclmi conceptual 

model anti ~.esearcli 1iq.pcltIieses. rcscnrcli metliodolng!~. data i~nal!.sis. results disci~ssion. 

conclusion and f~ltur-e researcli. 

1.9.1 Chaptel* 1: l~~troduct io~ i  

l'lie First Chapter contains tlie o\/er\/ie\\ and background inl'ormation o t' tlie s t u d  and 

describes the researcli background. l'he rationales behind conducting llie reseal-cli are 

also discussed along \\ it11 the researcli problelns. tlie reseal.cli objectives. tlie 

contributions ot'the research and the research strategq . 

1.9.2 Chapter 2: Literature Review 

Chapter T \ \o  revie\+ literature on HIT fi3cu~ing on EMR? \+it11 a special liigliliglit on its 

details. EWlRs types. characteristics. functionalities and advantages of EMRs. Also. this 

chapter discusses in detail tlie stc~dies on TAM in healthcare and EMRs. Finall? this 

chapter highlights the factors affecting EMRs implementation. 

1.9.3 Chapter 3: Research Methotlology 

Chapter Three liigliliglit the methodology of the research as \\ell as the theoretical basis 

that lies behincl the chosen approaches and their definitions. Details regarding tlie 

sub-jects. research hypotheses. research procedu~,e. and provitles an overvie\\/ of Eh.1Rs in 

Jordanian hospitals. scale development. items. instruments. content validation and data 

halidling also discussed in this chapter . 



1 .94  Cl~al~te l -  4: 1)ata A ~ ~ a l ~ . s i s  a ~ ~ t l  lics~llts 

I n  Cllaptel Four. a dct;lilctl anal! sis 01' the ~.csea~.cli is gi\ en incl~icling rllc sespolise sate 

and resl,ondcnts' 1,rofiles. :"\dditionnll!,. the cl~al,ter also clc>als \\-it11 the explanations of 

discriminate validit!. and other \.alidit!. and seliabilit! tests along \\i t11 correlation and 

regrcssion anal1,sis  hat asc i~sed for ~ c s ~ i n g  the Ii!~potheses. .fhe h!,patl~e~ized model is 

discussed against reasonable altcsnati\,e models. l ' l ~ e  chapter concludes \\lit11 the 

explanation o f  t l~c  Iictors that are identilied in the stud!,. 

1.9.5 Chapter 5: Discrlssioll of Restllts 

Chaptes Five psesents \\:it11 the discussion and csplanation of the linal results obtained 

from the analyses 01' organizational factors such as organization lcadersliip. usess 

ir~vol\!en~ent. training and cost. Iliscussions pertaining to the indi\iidual charactesistic 

faclors. such as user-patient selationsliip. users' backgl.ound of computers. usel. 

autor~omy atid scsistance to ne\v background along \\;it11 the discussions re\.olving 

around technology antecedents on actual use are also presented. Final I!/. thc discussions 

about the important factors affecting the irnplementatioi~ of EMRs in .lordan are 

highligl~ted. 

1.9.6 Chapter 6: Col~clrlsio~l anti Future Research 

C11apte1 Six presents the overall concl~~sion of this research and highs the contribution, 

limitations of the study and f i~ t~ l re  research. 



Recentl!,. I4 1 . 1 '  lias demonstr;rtcd ne\\el. ~ ~ e ~ ~ s l ~ c c t i \ ~ c s  and 1iigl1c.r levels 01' inno\ irtions. 

I IIT is considered as a p~-omisir~g potenlial liw niceling Ihe challenges oi' the increased 

Iic:llthca~.t. costs and sho~.tcomings ol 'tl~e healthcarc. services and qualir!. I lie concept of 

a s>,stem that offers users \\ i rh  timel!. efli.cti\'c easy access to [lie ~>nrie~it's health 

history 11:rstened out to bc a realit! and its ad\:alices are being ~lpdi~ted (311 a claily basis. 

1-lie Hl'f li;~s proled to ha\e :I cri~cial role to enhance the medical processes in 1it.althcare 

sector and to reduce the cosrs of programming b!, using sonie other soft\\are that Iias 

been utilized in different aspects and secto~.s ( Beaver. 2003: Blume~itlial. 2009: H!/~ies. 

Weddle. Sniitli. Mlliittier. Atkins. arid F~.aricis. 20 10: Sn!,der and Paulsnn. 2002). I-IIT 

can be classilied into three niain slxtenis an~ i  these are EMRs, EHR. and C'POE. 

2.3 Electronic Medical Record Systeni (EMKs) 

EMlis are often seen as an "alphabet soup" because it Iias been attribirted ro many 

diversilied 1ialiies and titles. tbr e\anlple. some of these attributed iianies are "clinical 

data repository' (CDR) arid electronic patient record (EPR) (Beaver 2003). Hollever. the 

issue is not the nanies or titles but rather tlie problem that cnricerns the definition of 

criteria as to \\hat the names \\auld entail. or siniply tlie definition by itself. EMRs lias 

not covered all areas of applications i l l  liealtlicare. tl1erefol.e. there is n o  c;tandard EMRs 

application. and any EMRs application have to coriside~. all ordered transn~ission systeni 

and organized reference system that \\auld include all tlie application dolllains (Beaver. 

2003). 

EWIR is an electronic record of a patient's medical liistory produced by one or Inore 

medical visits. Incorporated in this system are patient de~nograpliics, progress notes, 
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problems. medications. \ i tn l  signs. past mcdicnl histot.!.. i m n ~ ~ ~ n i r a t i o ~ i s .  laboralor! data 

and ~.adiolng! 1.e13o1.t~. c~lco~~nlers .  lests results. administrati\te issues. orders and other 

inlh1.matin11. ' 1 ' 1 1 ~  Elbllls o~yani/e the pl~!,sicia~~s' \\orklln\\. and lla\c !he capacity to 

produce a ii~ll rccord ol'a clinical patient visit. and cnhance otl~er care-related processes 

involved in   sing a nct\\orked interlice including evider;<e-based tlecisinn s~rppo1-1. 

qirality ~na~lagement and outcomes reporting. Fulll~ern~orc. EbIRs can allo\\/ the 

proIiders to access patients' inforn~ation ii.0111 any\\here at the same tinle at different 

placcs (Alanazy. 2006: Beaver. 2003: Ulunlel~thal. 2009). 

EHR is a sofi\i~are that offer. net\vorked and long-term inforn~ation of patie1:ts. 'II1e 

inforn~ation comprised in EHR includes demograpllical and healtl~care documentation. 

EHR are able to provide multiple and diversified soft\\are applications in a linked 

er1vironn1ent, \\hich may consist of clinical decision-making s~rppo~t .  pI~>sician order 

entry. wired links of interaction anlong laboratories. imaging centers. and ~ n a n y  rclebant 

medical facilities. including population 11ealth administration that can be a~ai lable  at 

anytime and from a n p h e r e  (Nissman. 2009: Morton. 2008). EHR is a fOrm of digital 

storage facility that offers quick entering. processing and retrieving of data to users. 

which incl~ldes improved accessibility to healthcare informatio~~ and better eft'ecti~eness 

(Nissman, 2009: Waegemann, 2003). 

CPOE is the other type of HIT that I~elps a patient's care provider to order a certain kind 

of n~ei ica t io l~ ,  reduce medical errors. review clinical laboratory or test results, or make 

any necessary processing of patients' information via computer (Aal-ts and Koppel, 

2009; Beaver. 2003). CPOE is con~puter-based system that populates the general 

features of automating the medication ordering process in a standardized. legible, and 
2 2 



co~iipletc 17rocecli11.e ~ ~ r i c l  iliahe\ cc~~ii~iii~riicalio~is bct\\ccn irwrs easier. rclricval of data 

faster and redilces ~iicclical c~-ror.s (Aasts oncl Kclp1~c.l. 1000: Kauslial and I3ates. 2003 ). 

2.3.1 T!.pes of ELI Its 

E M U S  ;Ire cntego1.i7ed i111o tI11.c.c t!,pes nrlmel!,. ten11)latc-based I'MRs. clescription-based 

I1MI<s and a combination of'hotl~ t!,k?es  ernpl plate-description-based EMRs) (Macaulay. 

1996). T11c template-based  stems nlake 11s of a moirse 01. a light pen to l~elp  fill in the 

blanks. \vhile the description-based s!.ste~n cori~prises of I I I~ I I !~  variations including 

complete free For-111 and ti-ee fi)rm \\.it11 ;I list. Description-based I:MRs \\/arks fhster 

compared to tlie ternplate-bascd EMRs becairsc its interfaces contain less variables and 

they are less generic and Inore versatile. 

2.3.2 Characteristics of ER4Hs 

Literature provided seven EhllRs characteristics \vI~ich are described as follo\vs: ( 1 )  

Comprehensive~~ess: At the least. tlie rnedical records shoi~ld include problems lists, 

allergies. medicatio~~s. immi~nizations. history of visits. history of family medication, 

test results. doctors and nurses' notes. su~nrnaries of referral and discharge. 

communicatior~ bet\\een patient and I~ealthcare professionals (Beaver, 2003: 

MacDonald. 2001 and Mandl. Szolovits. Koharie. Mark\vell ): (2) Accessibility: l'lle 

patient information's milst be available at all times (Amberg and Graber. 1996; Miller. 

2003) and the!. should be LIP-to-date (Beaver. 2003: Miller. 2003): (3) Data 

Compatibility: Data concerning patient's records should be co~npatible willen distributed 

among different healthcare givers: (4) Interoperability: Data concerning patients should 

be distributed to mi~ltiplc related sources sucli as doctors' offices. hospital cornpilter 
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.s!'stcms. 1aborato1.i~~ ;r~itl  patielits' personal co~iipute~-s (Uea\.cr. 2003: Matidl et al.. 

2001 ): ( 5 )  ('ontidentialit! :I'ntic.nts slic>i~ld be consulted o n  \\I10 can go over atid carry 

0111 nltcrations in their records (hlirlidl clt al.. 2001: Miller. 200 i j :  (6)  Accou~itability: 

Acccss to patients' records should be rioted ant1 ~.ccordcd and it slioi~ld be \vitliin tlie 

k~io\\-ledge of tlie patient ancl tiiial(,. (7 )  Flesibil:t!: Patients Iiavc tlic riglit to grant or 

den! access to Iiisllicr pal-ticulal.~ i n  tlic pcrsonal medical data (13eaver. 2003: Mandl et 

al.. 200 l : Millcr. 2003). 

2.3.3 Functiatlalities of EMRs 

EMRs can allo\\ users to perk~rm up to ten f u t i c ~ i o ~ i ~  \\Iiich are listed below in order of 

i~npol-talice to liealtlicarc proli.s.sionals (Satillsky. 2004): ( I )  Idcntif~ problem lists, 

~nedications and serious reactions. test results. or any ollier data Ilia1 are pertinent to 

patients' \isit: (2 )  I loci~~i ie~i t  tlie cvents of patit'nt's visit and tlie reasoning for clinical 

decision-~iiaking: (3) Identify hcaltli topics b tlie use of red tlags as alert and for 

reminding pl~ysicians: for example. alerts might direct physicians of drug allergies 01- 

indicating tlie sensitivity of age and sex to eel-tail1 scree~ii~ig: (4) Choose health issues 

aided by extensive and credible databases: ( 5 )  Arrange preparations by using retills, 

accessing formularies. consulting drug ~~tilization databases. and e-prescribing by 

routing new scripts directly to pliarmacies: (6) Organize lab tests. screening and any 

other procedures: (7) Interact sal'cl~f among other medical co-\vorkers inside and outside 

the profession. and \\ith patients in an organized manner: (8) Code by matcliing 

international classification of diseases (ICD) and current procedural temiinology (CPT) 

codes with details in the visit notes. by i~sing a clodi~ig tool. and Syste~natizes 

Nomenclature of Medicine-Clinical Terms (SNOMED) clinical vocabulary: (9) Support 
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TKA motlel s~lggests that beha\ ior intention is a direct antecedent of actual behavior and 

determined bq both a t t i t~~de  to\\asds a behavior and social pressure: also known as 

Subjective Norm (SN).  TRA colisiders evaluations and beliefs to be antecedents of 

attitiides and SN. Ueli>~.e the cie\elopment of I A M .  col11puter systems cet up for 

uorker's utilization in tlie orga11i~;ltion had to l ice  m a n y  challenges in  the foim of 

resistance and i~n\villingness to use. Davis was the first to obserie such phenomenon 

and ended up questioning its reason and co111i11g LIP wit11 novel cofistructs for the 

formation of a model that particularly explains compi~ter usage behavior (Groll. 2006). 

TAM identitied Perceived Usef i~lne~s  (I 'CJ )  and I'ercei\.ed Ease of  Use (PEOU) as the 

two basic determinants of technology acceptance. The model suggests causal 

I-elationships betibeen both determinants' users' attitudes, intentions and computer 

adoption behavior (see Figure 2.2). 



PLI is considered as "lllc~ ~lc~,y:'~.c~e~ 10 1 1  11ic 11 I I  />c'/.\o/i hclie~~es 1 1 1 ~ 1  ~i.\iri'y u /7~1r./icultn~ 

5j3\/c~171 1 1  011111 C ' I I ~ I L I M ~ ' ~ ~  hi\ 01- 1~cv- j01) j>c~l.fol.lll~~lic'e" (Davis. 1 986). a detinition that calls 

for secondar! reinforcenie~its. 

PEOU is delined as "/11c 11egrec to  11'11ich L I  /7cJi..soii hc1ic.ve.s 111~11 zi.si11g LI ~ ) L I ~ - ~ ~ C L I / L I I -  

.sy,slenl 11,otllrl 17c' five , fi.onl effort" (Davis. I 986). Vie\ved from the job performance 

context i n  tlic organization. both C O I ~ S ~ ~ L I C ~ S  are suitably applied to means-end behaviors 

and perfonna~ice-eo~ititigetit rewards and the model is evidenced by botli theoretical as 

well as empirical research mainly comprising samples of students and I'T employees. 

The model can be utilized to predict and explaili usage of concrete systems or 

prototypes. 

Despite Davis's reference to Gin7bet.g (1981) discussion regarding tlie importance of 

anticipating user acceptance at tlie initial stages. ma.jority of the empirical support for 

TAM was collected througli the exposition of a group of users to a system and the 

measurement of tlie predictive value of tlie factors i l l  the model (Groll. 2006). Davis 



corlcli~cled t l in t  ( a )  all indi\,ltiual's c 'c~~ii l~i~ter  L I S ~  can be predicted from liisilier i~itentions: 

( b )  I- ' [ '  is a top dctc~.~iiinant ol' intc~ition to use conipulers: and (c) PE0t.I is a \ . i tnl  

secondar! ( i e t c ~ - ~ i ~ i ~ i ~ ~ i t  (11' intention to use co~nputers. ' I ' i I I  today. TAM still stands as olir 

01' tlie moht intlucntial li.amc\\o~.ks \\-lien i t  collies to an exploration of IT acceptance 

(Saga and %mild. 1993 I. 

Fullhermore. 1 Ah1 includes bclieli that cater specitically to technology adoption ancl 

li1111ier generalizes to different computer h!stcnis as well as user samples (Daijis. 1980: 

Da\ is. Bagoz~i ,  and \;\/arslia\\. 1989). 11s a result. it is constantly citecl and validated in 

its prediction ol' user acceptance 01' IS and in addition. it contini~c>ilsly comes LIP \\ith 

reliable research results (Davis. 1989: Legris. Ingham. and Collerette. 2003). 

Researchers using tlie model are not only allo\\ed to predict and assume but also explain 

a certain s)stem's level of  acceptability to uscrs (Davis. et al . 1989). Hoiiever. it is vital 

to keep in mind that TAM is rea l l  i~sefill in determining post and pre-implementation 

attitudes regarding ISs in an organization where discretionary IS used and not ~iiandated. 

TAM provides a hypothesis ~vliereb\~ PU and PEOU are basic determinants of  user 

acceptance. l'lie former depicts the level of tlie individual's belief in the new IS'S 

contribution in enhancing job performance. wliile the latter is the level of tlie 

individual's belief in tlie system-s user-friendliness. Additionally. TAM suggests that 

external hctors indirectly depict all individual's attitude toward technolozy acceptance 

th~.ougli its affect on PU and I'EOLI (Da\.is. et al.. 1989). Tliese external factors many 

relate to individual user attributes, job tasks, system development and implementation 

process, s>,stem design characteristics or adequate training and user support. Other 

Sacto1.s also include political influences \\hich relate to the organizational environment 
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and mu! also inlluence all indi\,idu:~l's a ~ t i ~ i ~ d e s  to\\;ard 1'11 :is \\ell as ease o f  use 

(1:ishhein and Airt.11. 1975). 

Row and Stl.a~~h (IC108) in\estignted the applicability of TAM to the Arab \\or.ld. Thej 

investigated \\hether t'\l7lanation\ li)r I I difi~sion (specifically T A M )  \\hicIl originated 

in the de\eloped \\orld \ \ o ~ ~ l d  ulw appl! to de\leloping nations and cultures. I he 

technolog! in~estigatcd \\,is getle~al coniputing usage in tive Arab countries (Jordan. 

Lebanon. I,g!17t. Si~da~i .  and Saudi Arabia). The sample consisted of kno\\ledge \\orkers 

in var io~~s sectors such as ai~.line, p~b l i c  arid healthcare. and the organi7ations included 

in the sample presented 17 diffi~sion at relativelj liigh and low ends of the spectr~~ni.  

Data \\as gathered through structured questionnaire. The hypolheses were tested using 

the partial least square method and the lindings showed tliat PEOU is strongly related to 

PU and both I A M  const~ucrs impact s!stem usage. PU mediates the relationship 

bet\\een PEOll and sqstem L I \ ~  and the overall explained Latiance of the dependent 

variable (system usage) was slightly abo\ c 40 percent. comparing favorably to prior 

T A M  studies. The results indicated that l'AM t~.ansfen-ed successfully to the Arab \vorld. 

Nevel-theless. the authors advised that c:iution must be used when interpreting these 

findings justifying bringing attention to the fact that social and cultural norms are also 

mod predictors of technology ilse. hence. it is possible that over emphasis of rational 
u 

factors could lead to setbacks rather than cultural acceptance. The Arab world as 

indicated in I-lill. Loch. Straub. and El-Shesliai's sti~dy (1998) has such a complex 

culture tliat practitioriers and vendors should follow certain implementation and 

effectively tailored training strategies (llill et al.. 1998). 



In a simil:rl stud!. Morris irnil [)illon ( 1097) re\ ealed 'I'AM call predict acceptabilitj, o f  

the s!,stcnl i1ltli0~1g11 it is itlc;rl~ablc of relatitig tlic stren~ths anti \\eaknesses of the 

s!stctll ~111iler il~\cstigation. and \ \ I ~ ; r t  s l io~~ld be dolie to tlic I.lser l~iterface (01) of the 

s!,steln. Ncvet-thelcss. even \\it11 tllc \\eakncsscs. TAM is still successfill in its predictioli 

ol's!stcni acccptal,ilit!, or othes\\ise. ancl in addition, its utilization is cost-effective that 

can also be used to cart-!, out an evaluation of the system design life cycle (Morris and 

Dil Ion. 1007). 

In a related study. Legris. et al . (2003) conducted n meta-analysis to critically evaluate 

pnl-ticular 1'AM studies. fhe! revealed that i l l  tlie past. IS research mainly concentrated 

011 disco\ ering fictors facilitating IS use and they came up with various factors having 

little or 110 practical value. A shifi in focus changed i l l  the mid-1980s as IS beg1111 

focusing tiiorc o n  ho\\ to de\/elop and test models for tlieir prediction of slstem use 

(C'liau. 1096: C1ient.y. Manti. and Amoroso, 1986). I t  theti becanie imperative to 

catcgosize \'arious factors in tlie ~iiodel that would help analyze and predict IS use 

(Legis. et al . 2003). 

Along the same vein. Davis et al (1989) replicated the study utilizing the tools used by 

Davis (1989). The sesults of tlie studies revealed that the scales \\/ere valid and highly 

seliable. 111 addition. Sza-inn (1994) revealed that PIJ and PEOIJ can also be used to 

predict intent to use. self-reported usage, and attitude toward use. In s1101-t. tlie 

implications of tlie results of these studies re\ealed TAM'S flexible testing i l l  various 

domains. tools. and users and hence. the robustness and validity of the PIJ and PEOIJ as 

proposed by Davis (Szajna. 1994). 



In ,I rcl~tcd stll~i!. 1101ig. I hong. and l am. (2006) conducted a stud! to compare 

bet\\ee~i t h ~ c e  I I Lls~lge models n,~rnel!. ( I ) L\17ectation-C'o11tir111atio11 hlodel in the I I 

l lonia~n: (2)  1 AM. 'lnd ( 3 )  11) h~ id rnteg~.'ltio~i nlodel bet\\cc11 L C  M- l 1 and I Ahl or1 

Mob~le  Intc~-net usels. The Iini1111~s oi'tlle stud! ~ e ~ e a l  that TAM had an appropriate tit 

to the dat'~. tbllo\\ed bj  I C hl-17 and the integratioll model 01' ECM-I I and TAM. The 

\ariance p~esentecl intention to continue IT usage \vitl~ the integlat io~~ nlodel ECM-IT 

and TiZM habing the Iliglled R Scluare (R') (67%), close1 trailed hy T 4 h l  (63%) and 

ECM-I J (50%). The tesearchers I-eaclled to the conclusjol~ that PAM is the most 

economical and generic model to be used in the study of both initial and co11tinued IT 

adoption. The FCM-IT and TAM 111odel provided an explanation of continued IT usage 

b c l ~ a ~ i o r  and JAM and both nlodels laid do\vn additional intbrn~ation on h i  to 

il!crease the understanding ol IT usage contin~~ance (Hang et a].. 2006). 

hlo~.eover. (Igbaria. parasuran1an and Baroudi, 1996) proposed the emplo~ment  of 

external expertise of vendors and consultants in order to guaral~tee the n~icrocomputers" 

successful adoption. Later. studies conducted by (Igbaria, Zinatelli. Cragg. and Cavaye. 

1997). \\ere linked to the o~ganizational support, management support. computing 

support. and computer support. as the antecedent factors of PU and PEOtl. It was also 

revealed that PI1 and PEOIJ have positive relations \vitI~ self- repol-ted use ot 

111icrocon1p~tter adoption \\he11 it comes to small firms. Similarly. 111anagenlerlt suppol?. 

computing S L I ~ ~ O I - ~ .  and computer support \\ere also revealed to have a significant effect 

ul~on PLI and PEOU \\hell supported by external expertise of vendors. co1lsultal1ts and 

friends. 



:2ccnrding to I)a\ is ( 1080). external variables could comprise 4!.stc'1ii t'ei~tures. user 

cliaractel.islics. or.~ani;.ational st~.uctures. etc. \vitIioi~t cl;irifj2ing tlie si~I)-lilclo~-s 01' tlie 

s\ stem 1kati11.e~ t l i ; ~ t  nia!. impact both the acceptance level and tlie usage 01'1lie s\,stem. 

In a related stud!. Hi~bona and Kennick ( I  906) investigated tlie aritecedent f:lctors of 

PLI and PEOLI by iitilizing t\\/o modcls: original TAM and TAM \\.it11 the exter~inl 

\,ariables ol'age. eliiplo~~nient catcgory, and educational Icvel. Tlie tindings revealed that 

aliteccde~it S;ictors. klio\\n as external vnriablcs. affected usage l'reque~icy. I lclice. the 

autl~ors ~.eaclied the co~iclusion that for the purpose of IT'S effective integration into the 

organization. i t  is imperative to introduce the impact of extel-nal variables in TAM in 

order to esplaiii tlie exact system usage. Also. the filnctionality of the tasks as antecedent 

factors sliould be linked to usefi~lness. PEOU was promoted b!' tlic standardized U1 as 

one oftlie antecedent factors of TAM (Hubona and Blanton, 1996). 

Several researchers also attempted to eltend the TAM by adding the fnllo\\ing factors: 

various antecedent factors related to social and cognitive domains (Venkatesh and 

Davis. 2000). perception in system deslgn and development (Gefen and Keil, 1998: 

Hubona and Bln~iton. 1996), organizational context (Mathieson. 200 I). and technology, 

social, and implementation contexts (Lin, Hu. and Chen. 2004). 

In  a similar \\a!,. Lit1 et al.'s stud), (2004) study integrated the TAM constructs of PU 

atid PEOU \\it11 both social intlucnces (Taylor and Todd, 1995) and PBC (Mathiesoti. 

2001) afer \\hich PIJ \\as identitied as a signitjcant factor of user acceptance decisions 

while output quality was revealed to be a key determinant of PU. 



In 4liort. [lit antecedelit or external factors are: I'erct.i\led S!\tcni Pel ti,l.nlnnce ( I > i i ~  and 

1 2006). I ndi\ idual C'1iaracte1-istics (Galitani and King. I 099). Ilevelope~ 

l i e s p c ~ i \ i ~ e ~ i e s ~  ((;eJ'eli and Keil. 1998). and Organi~alional L,eadcrsli~p propo~ed h! 

Igbaria et al.. (1997) comprising Management Support. C'ompc~ting Suj>l)ort. and 

Compi~ler Supl>o~-t. Tlicse entire extcrnal factors significantly impact PLI. PEOU. and 

bclia\,ioral Iictors silcli as Usage. Illtention to Ilse. and others. The studies' tindings also 

revealed tlic impol-tancc of antecedent factors in tlie justification of' IS application's 

si~ccess t'actors (Gefen and Keil. 1998: Liu and bla, 2006) or coniputer adoption 

(Igbaria et al.. 1996. IC)C)7) \~ i th in  tlie organization. 

According to Davis (1989). PU \hias an antecedent to PEOI-I. Prior and current 

researcliers had not beer1 able to differentiate between PEOU and PU as components of 

input and oi1tpi11. David observed that PEOU coi~ld be vie\\ed as the inpilt and P U  as 

output \\hich raises tlie question of the nature of the relationsliip if PEOlJ \ \as  in tlie 

middle or at tlie end of tlie process in determining tlie users' intention to use electronic 

medical reccrds. It has been said tliat if PEOU leads to a separate process that 

determines a user's intentions. tlieri it may be possible to separate i~sefulness completely 

from tlie TAM equation. LTsefulness is considered as outpi~t as it comes after tlie EMR 

technolog), has been used in patient care. For instance. a series of clinical results that is 

entered into a EMRs application \vould be i~sefill if it is compared from one liospital unit 

to anotlier. Consequentl). evidence points to the belief tnat there might bc a sequential 

rclationsliip and not a concurrent variable determination existing bet\been these 

variables. 



I ' l~e I<h:ll<s application is expected to enhance 1lealtlical.e ~~~.ofessional's producti\/il! 

rnll~et. than obstri~c( i t .  I t  is lio\vever important that liealtlicarc ~~~.oiessionals lind I'bIRs 

applications (o he eas), to ilse and to be i~sefill in  tlie examining room and tllc pl.ogr.um 

needs to be i~ser-friendly (Rogoski. 2003). Data entry can be easily t'acilitatel tlirougli 

note templates and order sets. Healthcare ccntess that are ti~lly implemented \\:it11 EMRs 

ha\e allocated computer \\iorkstations in-liouse along \\:it11 off-site accessibili(y in 

phj~sici;~ns' oftices and homes. Instantaneous response time \\it11 minimal sys(em 

do\vn(ime and scheduled outages are crucial issues linked to ease of use and usefillness 

(Doolan. Bates. and James. 2003). A n  armngcd 24 hour vendor support and tech~~ieal 

assistance help to ensure ease of use (Ash. Allderson. Gonnan, Zielstorff. Norc~.oss and 

Pettit. 2000) as in most cases, physicians expect immediate support \vitl~out naiting thr 

l11e customer to tinis11 (Rogoski. 2003). 

fhe success of sj\tem implementation depends on tlie qualit! of soii\iare available for 

use in EMRs and I IIT coupled \$it11 its PEOU and PU. Failure is cliaracterized by a lack 

of' detinition of basic product teatures (Middleton, 2005). In 1971. the World Healtl~ 

Organization (WHO) in USA provided for the basic necessities for a HIS  (Snyder and 

Paulson. 2002) \\/liicli are: 1 )  System's identification of tlie person through name and 

place: 2) Sjstem's avoidance of unnecessar! agglomeration of data: 3) Systenl's 

Problem or 'Trend Orientation: 4) System's goal orientation for the puspose of 

111onitol.ing evaluation: 5) The system's employability of functional and operational 

tel-ms: 6) The system's ability to record all relevant data related to population groups 

services rendered. resources allocated and expended, and outcome of 11ealtl1 services; 7) 



1 Ile s! stc~ii's expression of information briell!. ~~nambig~~o~~sl! . ! .  and iliiaginati\ el! : and 

8 )  I he \!\tern's provision of feedback and ap1,ropriate sharing of data. 

A lk\v of' tlie companies' products eliconipass all cleliielits of' adli~i~iist~.ntion. b~~sincss.  

arid clinical ~iiodules. As a result. the criterioris are not al\\,ays 100 percent n\,nilnble and 

an inter-l'acing of some kind exists bet\\een a co~iipa~i!~'s soli\vase modules. \\ hicli results 

in tlie existing sofi\vare's consideration before implementing LIII inteysated system 

(Snyder and Paulson, 2002). 111 addition to the above i.equiretnents. ;I survey pilblislied 

by ilie American College of Rlieuniatnlogy (.4CR) clairned that E H K  s!,stems sliould be 

able to easily integrate laboratory and iniaging results. procedure notes. and in-patient 

and outpatient clinical dncu~nents (Mosley-Williams and Williams. 2005). 

The re~ult  of the surLey re~ealcd tliat the main clinical data elements Iiolds tlie most 

impostant concel-n to practicing physicians. and ~ e t .  is tlie \~eakcst area ol'tlie available 

soft\vare. It can be said that tlie ease of use and uselirlness of EMRs can make or break 

the successfill implementation of the system (Ogrod. 2000). This is evidenced by a case 

at 1Vash Health Care Systems (NHCS) in Rock Mount, where niost practitioners turned 

do\\/n tlie use of the electronic record s j  stem back i n  1997 altliougli it liad been installed 

for five years. According to Guyla E ~ a n r .  a senios clinical sJ1$tems alial!st. m o ~ t  

physicians found paper charts to be user friendl! and mnl-e tri~st\\o~?liy (Wilson. 1997). 

Generally, lnost clinician IS do not allo\v clinicians to be privy to otlier clinician's 

activities (Anderson and Knickman. 2001). It Iias been observed tliat ease of use. 

~~sability. and data entry go hand i n  Iiand and it  is ~mportant tliat these enable and not 

constrain thern (Ash, et al.. 2003). 111 addition. data entry is required to be done in a 
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cluick and ellicienl m;rnner 1i)r i t  to be a\.ailable lbr per~~sal (Mosle~,. et al.. 2005). The 

ideal electronic records system should be usel. fi-ie~~dlj. i n  ortier for clillicin~ls to add 

11arrati\;es easily tliroi~gh I~and\\,riting and skelches as \\ell as speech inlx~t ei tller at tlie 

patient's bedside or at the office desk (Walsl~. 2004). IJr~fortunately. tllc scenario is c~i~itc 

the opposite in practice as cvidcnccd by the initial implementation of' n CI'OI< at the 

Ohio State I!niversity Health System in the intensive care unit (ICIJ) \vhich encountered 

numcroi~s obstacles such as slowed ordering because of curnbersnlne sec~rrity and 

organization, learning issues resulting fi-om inadequate training and extensive order 

revision necessitated by a lack of ICU-specitie CPOE content (Ali. Mekl?jian. Kilelln. 

Bentley. Kumar. Ferketich, 2005).These problems were enough to l'orce the u n i t  to 

revel? back lo the obsolete paper-based orders until after the irnpro\/ement of tlie 

soti\\zare. 

'The prcvious section discussed the ease of use and i~sefi~lness' influe~ice LI~X>II  EMRs 

Implementation; TAM was clearly used bq various researchers to sti~dy both factors and 

they recommended investigating them in the light of tictors afkcting tlie 

implementation of EMRs (Alanazy, 2006: Chau. 1996: Morton 2008: Sacliidana~idani. 

2006). 

Review of literature reinforces the idea that prior research regarding I'AM's user 

acceptance, forms tlie basic fhunda:ion of tlie study regarding user acceptance and usage 

of EMRs by Iiealtl~care professionals. The present study attempts to replicate prior TAM 

research but contines it to healtlicare professionals involving organizational and 

individual factors \vhicli \ \ i l l  assist in understanding tlie IT acceptance behavior of these 

professionals i n  healthcare organizations. Moreover. various hypotheses are tested on 
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tlic bases ol'tlic relationships existing bet\\ecn tlie \aliahles \\liicli a\\i\ts ill e\tcliding 

tlie tlicoretical validity and empirical applicabilit~ 01 '  1 Abl litesntuse to 1iealtlical.e 

professio~ials. 

2.5 Factors Affecting EMKs In~j)lementatiol~ 

EMlls implenientation still lias barriers and cllallenges in tlie forni of' factors inliibiting 

its 1:idespread use. Despite today's technology's assistalice of I-NIKs. several lhctors 

impacting the relation have to be resolved to have a successfirl and effective s~ stem. 

~Ieclinology development is ever-evolving at a fast pace. but i t  is [lie various 

organizational and liu~iian issues that bar tlie effective and successful implenientation 01' 

electronic docunientation records (Archer and Cocosila. 2009: Young. Mintz, C'olien. 

and Chinman. 2004). The proceeding sections 2.5.1 to 2.5.10 discuss factors impacting 

EMRs iniplcnientation in the Jordanian context. 

2.5.1 Organizational Leadership 

Organizational leadership is considered as tlie management's ability to kno\v its 

employees and to conipreliend company goals for tlie purpose of liaving everjrone work 

together (Meinert and Peterson, 2009: Wilson. 1997). Also. perceptions of 

organizational leadership relate to management's ability to provide adeqirate time and 

resources for EMRs imple~iie~;tation (Anderson. 1997: Lorenzi and Riley. 2000: Lorenzi 

et al., 1 997). Oftent inies, an organization displaying excel lent leadership is characterized 

by the fact that employees are iiiade to feel tliat their opinions are heard and their work 

regarded as an invaluable contribution to tlie Ivorking of tlie organization. 



Tlie theorized cause tbr slo\\; diffi~sion ol'compi~tcrizcd clinical decision s u p p o ~ ~  s! stems 

into a liealtlicare sj,stem ~iiostly includes difticulties \\it11 tinancial in\:eslment. 

organizational and professional leadersliip anti administrative coordination (1anghel.g. 

2003: Ponn. et al., 2004: Webster and Spirci. 2010). I-lo\\fc\/er. it is iiiipo~.tant to keep in 

~nind tlirit organizational leade~.sliip slioi~ld \vork as a strategic vision tliat \ \ - i l l  nlotivate 

the organization's change to EbIRs. In addition. the project must be linked to strategic 

coals and objectives of tlie organizations and internal leaders to tlie cliangc sliould be - 
nurtured (Aldosari, 2003). Any form of inefficient institutional leadership capacity or a 

reasonable executive adherence \ \ f i l l  likely result in barriers to tlie effective 

implementation of the ne\v medical informati011 system s t e n ~ ~ i ~ i n g  from the healthcare 

professionals' PEOIJ. Tlie ignorance of the medical staff and hospital me~nbet-s 01' tlie 

decision-making support corning From the top n1anagen1cn1 \vill t-esult in increased 

user's resistance and hence. 110 serious eftb1-t~ will be undertaken for systems' 

performance enhancement (Morton. 2008). 

Consistent wit11 Aldosairi's findings (2003). Morton (2008) conducted a research 

concerning healthcare professionals \vIiich revealed a significant relationship between 

organizational leadersliip and PEOU. Tlie path analysis sho\\~cd a signitica~lr positive 

relationship between organizational leadersl~ip and PEOU. This variable I~as  the greatest 

direct effect upon PEOlJ compared to otl~er variables as other studies also reported a 

positive relationship betiveen organizational leadership and PU (Aldosari. 2003: Dansky 

et al., 1999). In general. healthcare prot'essionals expect management to facilitate 

adequate workstations. training. support. and timely care of technical problems. 

Expectations of feedback regarding the system are also noted as the comments provided 
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that \ \ i l l  a\sist in aligning organirational leadcrsliil2 and l,li~sicinn in\ol\c.~nent. a, \\cIl 

as organizational leadership and training. 

Lack of organi7ational Ic.ader\liip or e\ecuti\ t. commit~ncnr c,ln be '1 harrier to tile 

successl\~l implementation of the ne\\/ s!stcm. U'itliout a stlung sen4c of \ul,port 01 

strategic vision, liealtlica~~e professionals ma) resist tlie change. A major change liom a 

paper-based medical record into a totally  compute^-izcd EMRs record can be con\idercd 

as a strategic change (Gaiknad. 2007: Ilie. 2009) and lience a stratcg~c inlbrm:~tion 

system plan must make sure that any clinical information tcchnolog!, is ~ntegrated into 

the ~nanagcment as well as tlie technical infrastructure ( Beaver. 2003: Ilie. 2009). 

I t  is i11ipo1-tant to create a vision t i ~ r  the change as people in the s!stem are e~npo\\ered 

tlirough it and as a result, they liclp make tliirlgs happen (Lorenzi a~:d Riley. 2000). In 

other \\ords. the healtl~care pro\lidt.rs \ \ i l l  perceive the system easy to use tlirough tlic 

vision. On the contrary. a hostile o~.ganizational culture that is directed to\\lards 

management or the management information systems (MIS) department can be a major 

barrier to change. Strategies must be employed for the nul-turing of the new culture such 

as solid systems support and availability of tecl~nical staff(Wager. 2002). 

Successful i~nplementation of EMRs I~caltlicare Sacilitics are characterized by strong 

executive leadership from the side of' either the Chief Executive Officer (CEO). high- 

level clinicians. clillical managers or board-level committees (Lorenzi and Riley. 2000). 

Another element that helps in successfi~l EMKs implementation is the constant 

commitnlent for f?nancial and I I L I I I ~ ~ I I  resources (Morton, 2008). It is also imperative that 

senior executives must be unitcd in their v i e w  to\\~ard clinical information systems 
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planning and development. li)r [lie main purpose ol' instilling tri~st and si~pport to tlie 

members ol'tlie medical stal'l.. l'liis is more ef'fi'cti\je in cases \\litre people possessin? 

clinicill backgrounds lead the initiative. and lilcilitate the involvement o r  11ealtlicn1-t. 

professio~~als and other sponsorships (Lorenzi and Riley. 3000). 

Finally. users of EMRs need a cor~siderable amoi~nt of  si~pport particillasl\ in the earl! 

stages follo\\ing i lnp le~~~er~ ta t io r~ .  A number of cluestions and issue\ s~~rl 'ace. \\it11 \ome 

trivial and others substantial. llo\\ever. all can lead to critical evaluations if not 

resolved. There are many lessons that can be learned from the topic. 41iiong t l~ose  

lessons is tlie fact that organizational leadership in all organizations impacts the udoptiotr 

of EMRs iniplementation. Organizirtions that are blessed \\it11 leaders \\I10 help bring 

about change \ \ i l l  have fe\\er challenges in embracing tecl~nologj. -Phis is o\\ing to tlie 

leader's effective strategies of convincing Iiealtheare proi'essionals of the ~ a l u e  of 

system adoption. 011 the contrary. organizations tliat possess unsuitable [;MKS \ \ i l l  not 

be successful in adopting the slstem as they n1aj not be able to bring about change. 

Moreover. the significant amount of capital invested in designing the process in the 

organization impacts the EMRs adoption. Therefore. organizations should try their best 

in eliminating the hindrances to EMRs adoption. 

2.5.2 Users Involvenleot and Pal-ticipation 

User involvement is co~isidered as a user's subjecthe psychological state (Lorenzi and 

Riley. 2000) referring to the level of Ilo\v the user feels towards 1T 011 tlie basis of  its 

iniportance and its relevance to the user. Importance has been defined as the level to 

\vhich the users feel tliat IT is fundan~ental. essential and or required by them. Personal 
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relevance presents the measuremen[ 01' the level of' the influence 0 1 '  I1 a5 per-cei\ ccl h! 

users on their job. routines and tasks (Al~derson. 2000: Ash. e[ al 1097: [)oolali. c[ al 

2003). 

From the 1960s. staff and medical users' pal-ticipation in the IS develol7ment has been 

perceived to increase the project success (Barki. 1994). In other \\ords. barriers to tlie 

success \ \ i l l  crop LIP in cases \+hen there exists lack of communicatiot~ bet\\et.n users 

and developers. Liser participation has been defined as the activities perfornicd by the 

users during systeni development \\ hile user involvement is ilie perception 01'1 lie user of 

the importance and personal relevance of the system. 

User participation probably leads to an increasecl user gratitication (Barki. 1994). and 

the perceived usefulness of the application (Barki. 1994: Foster and Franz. 1999; 

Rahinii, 2009). Foster and Franz ( 1 clc19) liiglil iglited thc need filr user participation. 

particularly at the inception stages ot'dc\elopment. concluding that it is important for 

managers to pro-actively encourage user involvement in the cases of systems 

development activities. 

Many researchers and practitioners perceive user ir~volven~ent and pt-ticipation in the 

advancement process of an IS is cri~cial elelnent in deciding the success of the system 

(Garceau. Jancura. and Kneiss. 1993). System designers have promoted the development 

techniques that require user involven~ent, suc l~  as prototyping. rapid application 

development and joint application design. 1 lo\vever. tlie research literature documented 

on the topic is uncertain regarding the value of user involvement. thougl? tlie recognition 

of value is existent (Morton. 2008). 



I3ased on Morton's (2008) stucl!,. a signilicant relatior1 is lbiincl het\\een i~sc~.s '  

invol\/ement and I'l-:(-)li. '1'11e resi~lts revealed t l ~ e  importance of' Ileal tl~carc prolkssionals' 

leadership in the selection 2nd implcmentntion of i:Mlis i n  t l ~ e  hcalth s!stcm. Similarl!,. 

researcl~ sho\\s that a I~ealtl~carc ~~rofessionals lead the Clinical 1nli)rmation Slstems 

Steering Co~nn~it tee:  a comn~ittee responsible for overseeing the entire inlhnnation 

systems in EMRs in~pleinentatio~~ (Kahin~i. 2000). The con~rmittee is characterized as a 

visible one \\/ill1 n~ajority of'its members as healthcare proi'essionals. '1'11e positi\,e result 

of the factor ilnplies the visibility 01' leadership i r ~  EMRs and this assuniption is 

reinforced by the strong covariance revealed bet\\reer~ the ~~sel -s '  involven~ent and 

organizational leadership suppo~? scales. 

Moreover, Morton's (2008) study implied that healthcare prol'essionals s h o ~ ~ l d  110Id the 

responsibilitj of product se lec t io~~ o\ving to their innate ~~nderstanding 01' clinical 

\vorktlo\+. Therefore. it is imperative to them that tile system is ccmpatible \\it11 the 

patterns of the clinician's practice. Various concerns \\ere brought up concerning 

computerized docume~~tation \\lit11 an overall apprehensiveness relating to the utilization 

of inflexible data entry templates and online forms (Anderson. 1997). 

It is assumed that the healthcare professionals in the present s t ~ ~ d y  recognize the benetits 

of EMRs implen~e~~tation and they expect heaithcare professional leadership to select a 

system that they consider user-li.iend ly. 

However, there are still important assumptions that need to be considered in using IT to 

promote users' involvement and participation (Anderson. 1997: Morton. 2008). Users' 

involvement and participatior~ are still considered among the potential external factors 
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that al'fect thc iniplementation 01' I<MRs and rhc otllel. c'\rcl.llal I:~clors arc design. 

~raini~ig.  c o ~ n p i ~ t e ~ .  self-ellicuc!,. user invol\,cnicrll ill desiyi. thc inJi\:id~~al's cog~l i t i \e  

st!,le. tlic nature of tlie i~i~plt.~iientntio~i process. ol.~anirarional c o ~ l t c ~ t  and ot1ic1.s. 

Physicians' acceptance can contribute positi\/el!, or  negati\.el!, ill illc ~iicdical IS 

i~iiple~iie~itatio~i (Ed~iiund. Ra~naiali and (;illla. 2009: I-oster and FI-anz. 1090: i2,lcKeeli. 

Guimaraes arid Wetherbe. 1994: Rahinii. 2000: *l'erry and Standing. 2004) and tlie 

incompetence in developing tlie user o\\nership is a crucial factor that is rcsporisi ble Ihr. 

tlie systems' failure (Anderson. 1997: Lorenzi and Riley. 3000: Mo~-ton. 2008). 

Tlie involvement of EMRs healtllcare pr~)f'cssionals cii~ring tlic iniplen~critation process 

yielded positive results in system design and i~pdatirig inno~ntions. Succcssli~l EiVlRs 

i~iiplenientations Iia\/e included all the nicdical stat't' in system design and iri~pro\~enie~it.  

In\olvirig healtlicare p~~ofcssionals. \vlio 1ia\e tlie experience. skills. or rlic interest in 

informatics. permits them to fi~nction as liaisons \\ it11 other clinical users. Sucli hirid of 

leadership allo\\is tlie current fcedback from Iiealtlicare prot'essionals before, during and 

after EMRs implementation (.4nderson. 1997: Ash. et al., 2000: Ilie. 2009; Roacl~. 

White, and Byers. 2004:). It is important that pl~ysicians are dealt \\it11 as customers and 

their requirements must be percei\ed and taken care of during the entire pr.occss 

(Liebhaber. Draper. and Cohen. 2009: Lorcn~i  and Riley. 2000: Lorenzi. et nl 1997). 

Similarly. for implementation of EIURs. healthcare protessionals' participation and 

involvement \vould enhance commi~nication among the system users and would permit 

feedback for any necessary a~~~endtner i t s  and modifications. Interactin11 bet\\een 

physicians arid management leaders is \cry iriiportant because insufficient and 

ineffective commuriicatiori play a ma-jor role for the success of the system (Doolan. et 

4 3 



al.. 2003). 

In SLIIII. the slrong positi\,e relationship hel\\een user in\,ol\,ement anci atlilude to use 

EMRs. T11is implies that healtl~care p~.oli-ssionals' attitucles are siy~ilicantl!. impacted b!, 

their perceptions of involvement independent of' the i~sabilit!~/i~tility of' the selected 

system. 1-11is means that 11ealtl1ca1.e prol'essionals have a strong sense of tri~st in the 

capabilities of the current l~ealth care prof'cssional leadership in choosing a s!,stem that 

satisfies their needs. Suggestions for training sessions by healthcare proii-ssionals \yere 

also provided by majority of the participants as they are experts in clinic \\orkllo\v. This 

idea js supported by the covariance existing between i~sers' involvement and sufticient 

training scales. 

2.5.3 TI-aining a ~ ~ d  Substrate to Learning 

Training is impol-tant for users as this leads to the improvement of users in entering data 

faster and knowledge on computers (Alanazy. 2006; Miller and Sim. 2004). 

Some organizations provide their \\orkers \vith training in cases \+hen they have to 

develop interface. change soft\vare or changes of the programs that are used or the 

introduction of those that \\;auld be used in their work (Poon et al. 2004). The 

unfamiliarity of the staff \ \ r i l l 1  the new programs and their lack of computer kno\vledge 

and skills is the main reason to conduct training sessions \vhich clearly impacts their 

PEOll and P U  as when they are not prol~cient in operating it, their perception of its use 

and acti~al ease of use is impacted. Poon et al (2004) revealed that training improves the 

healthcare professional's literacy of computers. Other researchers are of the opinion that 

training is invaluable as the users are not provided by proper instructions of the ne\v 
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s!,ste~ll, thi~s leading to their a\.oidarlcc ol'its usc (I'carsaul. 2002: I.orrn/i. ct a].. 1007: 

L.ol-enzi and liile!. 2000). In other \\o~.cls, t~.aining i~npacts the 11ealtllca1-e prol'tlssiorlals' 

I'EOll \\hicll e\,et~tuall!, leads to af'fecting their I-'\! ol'tlle l:A/llis. 

Fi~~all!.. fi.0111 the above discussior~. i t  is clear that the importance ol'training for EMRs 

users is plc~ltifi~l as i t  assists them in  practicing their \vork. Ne\~ertlieless. barriers in the 

11i1111an factor such as resistance to change is a clialle~igc that has to be overcome 

(Lorenzi and Rile!. 2000). 

Morton (2008) ~nade use of 1'AM in her study of 11ealtIical-e professionals' attitudes in 

EWIRs i~nplementation and i~t i l i~ed the model in determining organiratio~lal factors sucl~ 

as training that ma! have intluenced healtlicarc professional's acceptance of the CMRs. 

She found trai~~ing to be an element that increases costs in  ERlRs i~iiplc~nentation as i t  

. . 
involves the additional expense of pa! ing pcople to take traln~ng and paying trainers to 

provide training. and the allocation of time and place for the training to take place. 

Oftentimes. staff request for overtime \\liicll means additional expense. in cases \ilI~ere 

classes are out of \i(~rking time. The extra training classes result in an increase in costs 

and therefore. some organizations refuse to pay the cost of training due to their linlited 

budget (Lorenzi and Riley. 2000: Mo1ton.2008). 

111 a related study. Detmer and Friedman (1994) conducted a survey among hcalthcal*e 

professionals regarding the aftermath of EMRs i~llplernentatio~l. The findings revealed a 

significant relationship bet\\een training programs and PEOU where the l~ealtlicare 

professionals were not convinced th3t they received adequate training. Training in EMR 

use guarantees that these professionals can make sure of the full potential and 
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capabilities 01' 1-hl l <s  tools (!\ lanaz!. 3006: h'lorlon. 7008). Suf'ficicnt and clualit!. 

training ~wo\,idcd to I~caltlical-e ~~rol>ssionals in  thc use oI'Iih4Ks \ \ i l l  enahle them to Ii11d 

EMRs eas!, to i~sc.  I lcnce. thc irnl,o~.tanct' lies i n  the pro~iintion anci edi~cation ol' 

liealtl~carc psofession:lls segarding IJhlRs use. 

Another similar sti~d!' conducted by Aaronson. et al . (2001 ). found a significant link 

bet\\een training and I'EOII of Eh,llis iml,lc~nentation. ['raining is important as it 

provides heal thcare professionals \\ ill1 ski 1 Is that \ \ i l l  positivel! i~npact their I'EOlJ and 

consequentl~. PIJ of the s!stem. A sufficient training cn\/iron~nent \\here healthcare 

professionals have the licedom tn operate EMlis is imperati\/e. Also. organizational 

influence should I~a\ /e  the po\\er to impact the formation of beliefs regarcling the PU and 

benefits o f  thc EMKs ilnplementation. I.ul-ther evidence pi-ovided by (1,au and Hebert. 

2002) regarding EMKs in Canada. revealed lach of training to be one 01' the pertinent 

factors that impact EMRs im13lementation. 

Further~nole. such training could prove to he expensive in terms of both time and 

money, and management migllt not al\vays be willing to incur into such added costs 

(Lorenzi and Riley. 2000). 

However. even after proper tl-aining, there is 110 guarantee that all usess \ \ / i l l  feel 

coinfortable using a computer. A number of systems has fallen sI1o1-t to oft'er the desired 

outcomes due to the inadequacy ol' training (Alanazy. 2006). In order fos get users to 

have good skills. they should 11a\e successfi~l training and available adequate 

techniques. timing and high-quality training materials for more effective system 

performance (Murphy. et al . 1998). 



Another ele~nent of training Ihat remain5 c h a l l c ~ ~ g i ~ ~ g  is tlle ; I I ~ ~ O L I I I ~  ol'tinle e\~)cnded 1;)s 

il. Despite tlie coriselislls of' the r.elc\a~ic! 0 1 '  training in the iniplen~eritatio~~ 01' He\\ 

processes. it remains a challc.ngc Ibr orga~iii..;itio~ial leadership to allocate so111c time 1ij1. 

training during \\.orking I I O L I ~ S .  o tI i~r\ \ ise this \ \ O L I I C I  rcsi~lt i n  paying the \\orlicrs li)r 

o\/ertinic (Ash. 1997: h~1~1rpIiy. et al.. 1908). Tliis holds tl.i~e lijr ~nedical 01-ga~~izntions 

\\/ho reli~se to provide training sessions for their medical staff(AIaz~ni, Al Salcli. and Al 

Qjayan. 2009: Greenhalgli. Macfarlane. Bate. and I<\.riakidou. 2004). 

Although organizations arc successful i l l  o\,crco11iing ~,soblems stemming from financial 

troubles connected to relevant training. seal practice cannot be equated to \\hat has been 

expected from the training. It cannot be guara~iteed iliat all healthcare professionals \ \ i l l  

be comfortable in using a computer alter training or that constant relevant training \ \ i l l  

be necessary as training ~nigllt not be tlie only factor that intluences EMIis 

implementation (lj~.ookston. 2004). 

However. training must be designed to meet the needs of healtlicare professionals as this 

impacts their PEOCI and P U  and therefore. it is critical to get strong support from 

physician \+lie assert leadership persona and par-ticipate in trair~ing so as to encourage 

otl~ers to join (Tonnesen. LeMaistre. and Tucker. 1999). Appropriate tecl~niques. timing 

and high-quality training materials are required Ihr successfi~l implementation of EMRs 

(Berger. Neamc. and Kluge. 1999). 

In suni. training Iias a positive impact on the i r i~ple~~~enta t ion of EMRs if conducted 

properly and if the prospective users are attracted to the training programs provided. It 

can be stated that training assists tlie providers to resolve the issues they face in the 
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I-MRs imldemc~ir:~tic,n as rhc! itccluirc inIi)~.rn:~tio~i regarding coml)utt.~. literac!,. data 

entr!. and informarinn access. klo~.cc~\~cr. anlong t l ~ e  ~~ndcl.l!,ing lilcro1.s ol' E M R s  

im1>1cmt.ntation. training is still beIic\.cd to be o ~ i c  rlie most irnpol-ranr. 111 consideratio11 

of the relation l>el\\cen rhe trainin2 iiiy~acrs Llpon IZA4Rs in the above case. rlie training 

program ikll sI1o1.t of achie\;ing rhe envisic)ncd o~ltcome. 

2.5.4 High Cost of ERfTis I~nl~lenlentat ions 

Cost represents the total amount ol'elements cpent on goods or ser\;ices \\hich includes 

moneq. time and labor. 7he relation bet\\een EMRs and high cost can be illustrated b; 

the impossibilit! of EMUS imple~nentation in  Jordan if the tinancial budget is lacking as 

t<iVIRs signiticantly afficr these costs (A lanai.!. 2000: I'odiclietty and Pcnn. 2004). In 

addition. this statement is fi~rrlier suppol-ted b j  Iiealth osganizatiol~s because they cite 

liigli costs as reasons for reconsic1e1.i ng EMR\ i~i~ple~i ie~i ta t io l~  (1200~iiis. Ries. Say\\ell. 

and Thakker. 2002). 

To fi~l-ther esplain tlie relation. Alanaz  (2006) utilized 'fAM to comprehend the lo\\ 

rate of implementation of EMRs in Saudi Arabia and results slio\ved a significant 

~.elationsIiip betjjeen costs a:ld PEOII. The study revealed related inlhr~iiation 

underlying cur~.cnt issues faced \vlien implementing EtvIRs in tlie Kingdon1 ol' Sautli 

Arabia and siniulta~leously looked into the factors affecting tlie iniplementation. Tliis 

particular study comprised Four groups of healtl~care professionals including physicians. 

phal-macists, nurses and laboratory staff.. High costs in tlie fonii of i~istallation and 

maintenance of EMRs. \rere evpected to increase during EMRs utilization. Lack of 

organizational support of the cost issue did not only encompass the issue of sofi\vare 
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co\t bcc'ii~\e tlie implcmcntation also in\ ol\ cd the li>l lo\\ ing: co\t 01' lia~.tl\\arc. 

ne t \ \o~  king (inclucl I ng Intel-net Set.\ ice [-'so\ ide1.4). ~nf i  astri~cti~l c. ~li\tal lation of 

o1,erating \! stem and t l a ~ ~ i i ~ i g  (,\lana~!. 2000: Podiclictt! ant1 Venn. 2004). Iliereti>re. 

thi\ incren5ed tlie o~era l l  cmts \\liicli mi l  be i~naf l i~~dab lc  ti11 hospitals (Alanaz~ .  2006) 

\\ liicli con\equently al'Fected tlieir PFOI 1 .  

Moreover. the t:hlR\ cost can be categorized into phases ~ianielq the initial rnstallment 

and tlie maintenance cost. Also. A l a n a ~ ~  (2006) carried out a compariwn and found 

initial installment cost to be greater than tlie niaintennnce cost as tlie former requires the 

inbtallment of cornpi~ter 1iard\vare a5 \\Tell as s11ppo1-t \\lien it comes to training and 

technical problenis. 'fhe c a w  e\pounding on this issue sIio\\~ that costs became a barrier 

wlien EMRs \\ere iliipleniented in  tlie lJSA and the overall strategic plans for EMRs 

implementation i n  the hospitals Iiad to be de laed  ~11iti1 201 4 due to this ~iiatter (MLII-phj. 

et ai. 1998). Thi5 is also becailse training and the time consumed during training are 

both included in the initial installment costs. 

Additionally, Miller and Sim (2004) revealed in tlieir study involving nianagers and 

pl~ysician in 30 organizations over the period from 2000-2002. that the i~pfiont cost of 

EMRs ir11plenientation is the maill obstacle to its atloption \\~Iiicli \\/as fil~ther 

cornpounded by the i~ncertain financial benetits that the hospital obtained (Klialil and 

.lanes. 2007). Financial benefits \\/ere revealed to vary fiom nil to more than $20.000 per 

physician per year in cases \\here the paper processes \Yere eliminated. The EMRs cost 

include excessive startup costs clashing with healthcare organizations' requirement to 

save costs and thus. cotnpounding the implementation challenge further (Mille~. and Sim, 

2004). According to Alanazy (2006). some organizations cannot aft'ord to spend 
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esccssi\,e a~noilnts at tlie initial slirgcs as this \ \ O L I I C I  17111 a heav!. financial bul.den on the 

emplo!~er ([lick and Steen. 1001 ). I>ile to tlic abovc liiyli costs sill-rou~iding EMRs 

implenic~itation. tlie PEOI I ol'tlle licaltlicare p~.ol'cssio~i:~ls \ver.e al'lbcted. 

In light of tlie I MU$ implement'11ion and its linancial gain\. Wang. Middleton. Prosser, 

Bardon. Spurs. and C'arcliidi (2003) re\ealed tliat tlie level 01' EMRs implementation 

directl! influences the lina~icial gains or losses. l'lic cost of inception is reported to be 

greater than tlie potential gain in cases \+liere LMRs are implemented to replace paper 

chal-ts. O n  tlie other hand. \+lien tlie s! stem is used to replace charts and otlier activities 

like drug checks. a net gain of ovcr ,I tive-)ear period is possible. 

In conclusion, among tlie man!] l'actors impacting EMRs employnient is tlie high cost 

\vIiicli in some cases. can be Iiiglil! sig~iiticant. At certain times \\lie11 Iiealtlicare 

institutions or hospitals are requested to reduce costs. they find i t  a great challenge to 

allocate capital for tlie information slPsterns in general and EMRs in pal-ticular. However. 

some claim tliat EMIRS not onl! reduce costs but the) also improve tlie quality of care as 

it is provides invaluable inforniation to liealtlicare professionals and turn, provide quality 

care to patients. Additionally. EMRs also Iielps i l l  avoiding duplicate testing an3 it 

facilitates tlie system's efticient coordination of Iiealtlicare professionals. A\  discussed 

above. Iiigli cost and its impact on EVlRs iniple~iientation are explained. S o ~ n e  

researchers acknowledge tlie cost factor and suggest its in-depth examination as one of 

tlie Iiindrances preve~iting EMRs iniplenientation because of its signiticalit impact on 

PEOU as revealed through TAM of EMRs ili~plenientation of healthcare professionals. 



'fhis is considered as tlic' core ol'medical practice and  is a recluiremcnt li,r Ihe provision 

ol' hiyI1-~li1;1lit!. health care and in the diagnosis and treatment of  disease. T11e user- 

patiellt ~.clationsI~ip has been considered as the basis 01' co~ i t empora r~~  medical etl~ics 

(&,din and Ischar. 1994). '1'11is is \\hat ~nedical scl~ools and uni\iersities teach medical 

students at the onset even hefort: the! start practicing in I~ospitals. 1-hc!, are taught to 

nurture a professional relntionsl~ip \\it11 patients. uphold the patients'dignity and guard 

their privac!: 

At the elmergence of EMUS in~plcn~entation technology. patients' interaction \\ith 

I~ealthcare professionals sho\ved a significant cl~ange. Therefore. medical education must 

prepare healthcare professionals on lio\v to deal \\it11 this no\ el ~ p e  01' ~.elationsl~ip. 

Most impo~-tant I!. pedagogy I~as to give \\lay for three major de\ elopments (Doolan. et 

al.. 2003): ( 1 )  cllanges to doctor-patient intcractioi~ dirring clinical \'isits. (2)  patient 

and healthcare professionals roles and corresponding functions: and (3) ne\\ modes of 

com~nunication between healtl~care professionals and patient. The proceeding 

paragraphs will discuss reconlnlcndations of tbrlnal education curriculum that requires 

the modification of this relationship based on the three developnlel~ts related with 

in~plement~~tion of EMRs technolog. 

According to Lyons (2007). I~ealthcnre professionals are taugl~t to be observant. They 

interact \\ith their patients taking in postural or verbal cues patients g i \e  out to assist 

them in their diagnosis and design treatment strategies. The verbal exchange is 

considered as an effective strategy to assure patients of the doctor's advocacy and 

therefore. benetiting the patient as \\ell. Patients also remain highly ob9ervant of 
5 1 



posri~ral aiid \er.hal siylals li.0111 \lie cloctor assisring in Iclring the doclor gain ne\\ 

in1i)rrnarion (Roler ;IIICI I {all. I OSC)). 'l'liis plnccs iiser-palienl dialngi~c as a n  invaluable 

tool holll palierlr 2nd licalllicare prol'cssionals. 

In rlie light ol'tlie e\alualion 01 '  llA111s inlplemenlalion intluencc o n  this tool. it is 

important that anal~,sts explore it both li-om tlie \lie\\, ol'patients as \\ell as healthcare 

professionals. More import:tntl!,. im~~lementation 01' EkIIis data will be in\,alilable in the 

long run ii'attention to detail is paid. l'liis means that henltlicare proi'essior~als have to 

expend a considerable an~ount of effort to data entry during the treatment and diagnoses 

(Lyons. 2007). The problern arises in the fact that computer \vnrkstations nol-mally need 

a certain \ \a\ .  of bod!. positioning, hal~d and e!,e mo\,en~ent illat diverts the doctor's 

attention from tlie patient during 1.11~ dialogue. T11is is \~11y tlie implementation of EMRs 

technology in the examitlation room is sometinies ii,i~nd cun~bersonle as it bars effective 

cor~~n~i~nicat ion ( I,yons, 2007). 

Also, the relationship of truct\vor-thiness betmeen the patient and tlie liealthcare 

professionals plays a critical role in diagnosing and is a tl~erapeutic process because it 

shapes tlie basic grounds tilr the user-patient connect io~~ (1,yons. 2007). For the purposes 

of making the liealtl~care professionals diagnose accurately and hencefh~-tIi offer tlie 

optimal treatment. patients f'rom their side. have to express in clear terms about their 

illness or injury. It is ollligator! for the Iiealtllcare profcssionals to abstain fiom 

revealing secret information. The healthcare professionals' task is to preserve the 

patient's contideritiality that confo~ms to rhe ctl~ical codes of the profession and \vhich is 

characterized as a special connection bet\veen the healtl1care professionals and the 

patients. 
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Some healthcarc ~~t~oli.ssionals consider co~?~puters  as I>lctors affecting their smootli 

\\oskflo\\ and a distul-b:~nce to patients in the examination room (Lyons. 2007). Little 

~-esc.ar.cl~ Iias addressed this asea (hloston. 2008). nonetlieless. it has becn indicated tliat 

impleliientation ol'El\/llis technology niiglit dcvelop the patient provider connection. and 

that there is some cnco~~ragcments and cntl~i~si,lsm of EMRs implenlentation that \vere 

documented li-oni the patients' side (L>!.ons. 2007). The research that has dealt \\iitli 

investigating the patient attitudes to\vard the computerization of healthcare 

p~~ofessionals' ~ i o r k  have shown pclsitive iindings: ho\ve\ler, more research would be 

more indicative of iwestigating tlie tiatuse 01' the issuc (Gadd and Penrod. 2000: Hsu. 

Huany. Fung. Kobertson. .limison. and Flankel. 2005: Huber. 2001: Wager. Ward, Lee, 

and Whitc. 2005) . The users-patients relationship, as has been suggested. seems to have 

positive eff'ects to\\:ards patients' attitudes of EMRs implementation integration. given 

tlie particularity of EMRs implementatio~i \\iithin such relationship. 

Mol-ton (2008) revealed a highly signiticnnt relation bet\veen users-patient relationship 

and PU. I here is an indirect relation bet\\een a healthcare professional's anxiety 

surrounding user-patient relationship and hislher perceptions of i~sefulness: as the former 

increases the latter decreases. Also. user-patient relationship \\as related to autonomy; a 

finding consistent wit11 Gadd and Penrod's (2000. 2001) finding. It is notable tliat while 

user-patient relation appears to impact EMRs attitude. it appears tliat healtl~care 

professionals do not consider this as a liindsance to EMKs adoption. I-uture studies 

concerning post-implementation could provide a deepcr kno\vledge about these initial 

perceptions. 



I t  has 11o\\e\ er. heen nolccl thal some Iicaltlicn~-c ~~t.ofessiot~als may consider a computer 

chirllr~~gc i n  tlie esaminatio~~ I-ooln as i l  l1inclct.s \\ask I lo \v  cflicienc!l and disturbs 

p;~ticnts. .l'l~is area of research ~iccds lo he csplosed in a thorougl~ manner (Morton. 

2OOS). Nc\.ertheless. Eh!lRs i~iiplernentation has been suggested to iniprove patient- 

p~ovider rclatiolisliip ant1 some patient:. are hopeful ot' the et'ticiency of  EMRs 

implemenlalion. Iio\\c\,et.. us nientioned earlier. stilclies in this area are few and far 

bct\\ccn thcrefore. this calls l i ~ r  (i~l-tl~cr researcl~ on the issue. 

In sum. onl! a f e n  research has been :Icdicated to s t i ld  this area (Morton, 2008). but it 

has been I-ecommended that I;MRs implcmcntation may enhance user-patient 

relationship and some patients she\\ enth~lsiasm and encouragement in EMRs use. 

Studies dedicated to the iniestigation of itsel--patient relationship attitudes tonard 

healthcare professionals' computer use l i a ~ e  revealed positive results. Nevertheless, 

fi~t-tliel- research is callecl lilt. to iniestigate the issue. The irsc:--patient relationship has 

been revealed to positi\,ely impact patients' attitudes to\\ards EMRs in~plen~entation. 

O\ving to tlie specilicitl of EMRs \\it11 such relationsl~ip, the attitude towards its 

implementation is similar to the attitude to\\ards EMRs itsell'when considered in light of 

itser-patient relationship and i t  [nay be expected that a user-patient relationsl~ip exists in 

the EMKs environn~ent. 

2.5.6 Users' Background of Conlputers 

1 lealthcare professionals Iiave vasious level of ICT literary. Healthcare proltssiot~als 

who have lo\v ICT learn \ \ i l l  not accept to use 1'1' in their \vork, or at minimum, they 

need to have some kind of'traininz to learn Ilow to use computer during their work. They 
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. . 
ma! resist ~1singEh4Ks or c.\,cn to ~xlsticipote i n  the t l-a~n~ng; especially. older inclividuals 

\\I10 Ilnve 11evc.r L I S C ~  C O I ~ I ~ ~ L I ~ C I - S  in their lives (1.orenzi and Riley. 1995; Lorenzi. et a]., 

1007). 'l'llis is bccaust. 1 . 1 1 ~  LISCI-s' backgro~~nd impacts their PEOU. In other \vords. their 

background of'computer use impacts their percel~tion of how easy or how difticult it is 

to use the cornp~~ter.  

M'lien medical user. have proper experience or necessary co~nputcr skills. they will 

accept EblRs and hence there \ \ t i l l  not be any problern affecting tlie implementation of 

EMUS in their \\orking encironment (Greenhalgh, et al , 2004). Their sufticient 

computer skills will reinforce tlieir perception of ho\c easy it is to use tlie computer. The 

relationship bet\\een users' background and training is also notable because some of the 

trainees are expected to ]lave some IT background and improve their skills during and 

after the training sessions. something that is not ~~sual lq  offered by the medical 

organizations for hospital staff (Aaronson. et al.. 2001: Ciayton. Pulver. and Hill. 1994: 

I lie. 2009). 

In addition. Alanazy (2006) revealed a signilicant relationship between user background 

and PEOCI. and concluded that healthcare professionals lack tlie technical knowledge 

and skills required to deal \\it11 EMRs due to lack of organizational leadership in the 

form of training. Similarly. Jocelyn, Richard and Inga (2001) study revealed a 

signilicant relationship between individual factors like user background and PEOU: a 

result consistent with Dansky et al. ( 1  999). 

Along a similar vein, (Huang and Chiao-Ting Shill, 201 0) revealed user background to 

have a significant positive effect on EMRs implenientation implying that if healthcare 
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~~.ol;'ssionnls are iliclineii 10 aciopt I:h.llis. and lia\,e sul'licient training 011 its use. tliis 

\\.-ill conseclucntl!. rcsult in their i~ii l~ro\~ed 1;MKs operation. and Iie~ice tlieir eril~anced 

I'lfOll. 'l'his is consislent lo pr.ior tindings (Staples, Hulland. and Higgins. Ic)99) 

impl!.iny that medical inslilutions ha\/e :I reslx>rlsibility to train indivicii~al liealtlicare 

~x~ofi.ssionals in 1:MKs opcralio~l to improve llieir use. 

13ased or1 researchers' s u r \ q s .  Iiealthcare profi.ssionals lack tlie technical kno\\ledge 

and skills to operate 1:VIKs and Ihils. rcsist its implementation (Jha. Bates. Senter. Orav, 

Z h e n ~ .  and Clear!,. 2009: Meadc, Buckley. ,111d Holand. 2009; Sinion. et al., 2007). 

In a related stud>. Meadc et al.. (2009). obscr\!ed that mqiority of  the c~lrrent generation 

of healtlicare professionals in I reland obtained tlieir qua1 iticatio~is prior to the 

introductiori of 17' programmers \\hilt. I%lR providers seemed to unde~.estimate the 

degree of' computer skills needed to operate tlieti~. However. in reality. the EMRs is 

veqr  colnplex to operate and good t ~ p i n g  skills are required to enter patient medical 

information. notes and prescriptions \\ liic li most healthcare professionals are sadly 

lackilig (Morton. 2008: Alanazy. 2006). Moreover. a new type of medical error 

introduced by EMRs use is typos nlid tliis inadequacq in typing skills is not just contined 

to plij~sicians but includes othcr Iiealtlicare profe\sionalc. Hence. this widespread lack of 

skills bars the n ide  adoption of EMRs implementation (Morton. 2008; Alanazy. 2006). 

In sum. lack of computer skills for llie purpose oS EMRs implementation is a ma-jor 

hindrance not only for healtlicnre professionals but also for other staff as this affects 

tlieir PEOU. Witli autcimation platined, attention sliould be provided to this issue as 

some institutiolis filld training of i~sers of the basic con~puter skills has helped relieve tlie 
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5itilution. l lo\ \c\er .  t-e5i5tance 01' stall' to altet~d courses of this caliber could po\c a 

cllalletlyc and hct~ce. the! need to be encouraged and si~ppolted to eradicate S L I C I I  

I elucta11cc.. I<hlK$' si~cccsstill itlll?lcmentatiol~ Ilinges on the computer skills ot'ihe entire 

I~ealthcare prot'es\ional\ as \\ell as otl~er staff. Despite the wide use of co1l1p~1tel.s in this 

da! and age. particularl! [he Internet. some individuals are still lacking in skills to 

routinel! operate and Llse computer-5 both at \\ot.k and at hotne. 

2.5.7 User Autonomy 

Autonom nl'healtl~care profissionals is relatecl to the quality of care and protection of' 

patients (hlol-ton. 2008). -1'11is provides the physicians with the freedom to make their 

judgments in the pntient's best interests \vithout opposing arguments from the society 011 

the condition that I~ealtllcare prolkssionals promise to act competently and to place the 

patient's \\ell being alicad ol'their intesests. Tkese two are well balat~ced in the social 

contract that provides the medical protession the privilege of autonomy but at the same 

time. also puts ilpon them the responsibility for effective self-regulation (Lorenzi and 

Riley. 2000). 

Nomall!. the govesnnlents of countries present tl-,eir regulatory and policing power to 

the medical profession expecting t1ie111 to fulfill its self-regulatory obligation. Due to a 

number of reasons. the ~nedical profbssion has been doing a poor job and 11as ofien been 

accused of being con~plicit and complacent (blot-ton, 2008). As a response to negati\e 

media coverage and public pressul-2 in different countries, the medical profession has 

adopted initiatives in the past years to make sure that continued healthcare professional 

competence. information sharing among different jurisdictions. increased transparency, 
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greater 1~i1hlic ~xirticipatio~i in tlic  regulator)^ process. and more vigorous exercise of its 

policing Ixn\er are carried O L I ~  (CasteIIs. 2003). 

111 ordes to assist in the issuance 01' competence. recertiiication and rcvalidation 

recluirements \\ere done but t l i i \  still did not cli~ite eradicate concern of liealtlicare. 

professionals' conduct of I;MRs implementatim. Progress can be observed regarding 

ef'lkctive self-regulation but still greater effort is required to pacify public \\fariness 

(Lorenzi and Rile). 2000: Lorenzi. et al . 1997) Currently, external application in tlie 

fi)r~ii of pa\!-for-perfomia~ice standards and required confor~nity to practiced guidelines 

are currently tlireatening liealtlicare pro:'2ssional autononiy of EMRs implenientation 

(Klialig. Amir. M\\rzclioti, Ari, E3robe1-t. and Robert. 2010). 

Moreover. individuals are provided autonomy by ICT regarding social and individual 

background, opting for a disposition in order to avoid the traditional control, aIlo\\ing 

individuals to come face to face \\litli society's contradictions \\ihile keeping in mind tlie 

relevance of networks in creating new social move~nents that are solely possible in the 

context of 1C'T's \\ridespread use (Khalig, et a]., 2010). Findings from studies of 

EMRsICPOE pinpoints tlie relevance of having the monopoly of tlie care process 

(1,arriviel-e and Bernat. 2008). Also. a study revealed the nurses' concerns regarding 

computer use as this \\lould lead to increased monitoring of their actions (Castells. 2003). 

This \\as further coniirmed by anecdotal evidence from children's patient care staff 

EMRs implen~entation involves significant change i n  the magnitude that may intluence 

positions or po\Iier of individuals (Teicli. Merchia, Schmiz. Kupeman, Spurr, and Bates. 

2000: Upper~nan, Stale),. Friend. Belies. Dailey. and Neches, 2005) \\iliicli means if 
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1iealthca1.e ~,l.c~l>ssionals perceive that their autonomy is confined as a ~.csult of I<MR 

iml~lcmentation. (heir I'IOCI is al'f'ccted \vhich in turn impacts their I)C! of the s!.stem. 

'1'1111s. ill C ; I S ~ S  \ \  1 1 ~ 1 1  \ \ o I . ~  roles. statits and autonomy are negatively affected. resistance 

arises (h/lcl,ane. 2005). While liealtlicare professionals are convincecl of the EhlRs  

abilit! to impsol e llcaltl1ca1.e. the! niay be war) of tlie facil i t~ 's increased   no no pol! of 

monitoring and controll ing tliei~ \+ark (Lorenri and Riley. 2000). addition all^ . 

liealtlicare prol'essiorials are rccl uired to have the last word. In otliel \\ ords. althougl~ 

EMR\ a\sists in providing medical decision suppol-t capabilities. it is tlie healthcare 

professional\ \\ Iio hold the clinical decision support rilles (Anderson. 1997). 

In !his regard. Morton (2008) re~tealed a signiticant relationship bet\veen i~sers'  

autonom! and PCJ but a strong negative direct relationship nith attitude regarding EMRs 

implementation. This relationship \vas not part of tlie hypotheses but i t  implies that 

perceptions of autonomy have a strong effect upon attitudes. These findings conflict 

\ ~ i t h  tindings obtained by Aldosari (2003) \\I10 also noted a strong negative relationship 

betiyeen healthcare professionals' autonomy and attitude, but revealed significant 

relationships between autonomy and both PEOlJ and PU. 

pl'l~e findings regarding tlie relationship between i~sers' autonomy and attitude are 

consistent \vith the previous studies' findings ( Detmer and Friedman. 1994: Gadd and 

Penrod. 200 1 : Gal-dner and Lundsgaarde. 1994). Moreover, Gadd and Penrod (200 1 ) 

revealecl Iio\v the system's impact on healthcare professionals' autonomy is one of tlie 

main primary concerns of healthcare professionals in EMRs implementation \\/hich is 

evident before the EMRs is implemented and gradually increased after imple~nentation. 

'The covariance between perceptions of' autonomy and perceptions of doctor-patient 
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Nc\\ teclinologies force tlie liealtlicarc proikssionals to \\ark in a siniilar \\;I!. a l t l i ~ ~ ~ y l i  

most of them had practiced medicine in different \\a!\. This cause\ ti.~l\t~.r~tion and 

impatience amongst them because EMRs is confitsing and time consu~ning for them. 

7Plierelhre. the! are not able to attend to tlic same number of patients compared to \\lien 

the) \ \ere  sing a 13aper-based report writing ( Langberg. 2003: I,ud\z ick and Doueette. 

2009 and Ilouccttc. 201 0 ) .  Tliis resistance to lie\$ technology by the healthcare \\orkers 

affects their PEOLJ of the s! stem. 

According to the Agency for Healthcare Research and Qua1it)'s National Resource 

Center for Health Inforniation Technology in USA. EMRs implementations follow the 

80120 rule: that is. 80 percent of the \+fork of implementation must be spent on issues of 

change management. \vliile only 20 percents spent on technical i s s ~ ~ e s  related to tlie 

technology itself. Such individual factors including resistance to ne\v technology of 

liealtlicare professionals, play a ma.jor role in sloiving the rate of EMRs implementation 

from paper records (Ash and Bates, 2005; Raliimi, 2009). 

EMRs is inherently linked to the computer industry, whose obsoleseence is another 

concern. EMRs technology has undergone a rapid change. and j~lst as the personal 

computer that someone bought three or four years ago \vill become obsolete by fi1t~1r-e 

technology updates. similarly. today's EMRs implementation \ \ i l l  become obsolete with 

technological advances. Therefore. the EMRs implementation. that took a lot of  time 

and money in terms of iniplementation. might become obsolete \iiitliin a sliort span of 

time and by tlie time tlie prrictice will be fully imple~nented and used (Alanazy. 2006: 

Tipirneni. 2006). Therefore. it can be concluded that the acceptance ot' EMRs plays a 



rnajos ~ u l e  ill adopting the use o f  EMRs as this \\ 1 1 1  al'l'ect their pcrccption of its caw of 

ilse. \\Ilescas resistance to accept the s! stem \ \ i l l  become a bat-rier to its implementation. 

1'11~1s. tile \\err! concesning nc\\ technologies ~ I I I O I I ~  healthcarc prolessionals and 

medical ilsers in one \\a!! or another. \ \ i l l  decide the decision making of' adopting or 

rqjecting the ne\\ s ~ s t e ~ n .  Technology acceptance or resistance among the hcalthcare 

prof'essinnals \ \ t i l l  decide upon the course of EMRs i ~ ~ ~ p l e ~ ~ ~ e ~ ~ t a t i o ~ ~  according to the 

internal motives and attitudes of those users (Mahata and I,ei. 2007). According to a 

survey conducted by Ash (I 997) 011 67 institutions to identify the factors which are the 

nlost important for i~np le l l~en t i~~g  the Co~nputer-based Patient Record (C'I'R), it \\/as 

pointed out that those attributes related to technological innovation arc major factors in 

CPR i~nplelnentations. 

Based on stildies regarding healthcarc professionals by Alanazy (2006) and Dansky et 

al., (1999). an insignificant relationship betiveen resistance to new technology and 

PEOIJ \\!as revealed indicating that healthcare professionals are inclined to believe that 

adopting novel and emerging technologies can be beneficial in their work pa~-ticularly if 

it helps improve the qilality of care and efficiency of health care. The findings revealed 

that ma~jol-ity of the healthcare professionals readily agree to make changes in their 

workilo\v to accommodate EMRs implementation. Alanazy's (2006) iindings seemed to 

be contradictory at the onset impl~zing that health care professionals in Saudi Arabia 

involved in thc survey are tl~emsel\~es \villing to adopt new teclinologies, but are 

convinced that their colleagues might not be ready to accept such technology and some 

might even be apprehensive in using technology as a tool to assist them in 

accomplishing their \\!ark. 
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r\lo$t Iicalll~care professio~ials and othcr staf'f' sccmcd to be scluctant to adol~t nc\\ 

tcclin~cli~es of approacliing things that are novel to tlieir practice ancl that interri~pt tlieis 

roi~linc \\o~.hflo\\. I'liey percei\jcd that taking ti~iie fi.om their patient \\orb. \\oilld be 

ini13rol>t'1. and \vould tlireaten their patients' Iiealtli. linfortunately. too f'nst of' an 

acloption of a nc\\ tecli~iology can cause morc problcnis tlia11 it solves. \\/liicli is probablq 

\ \ h y  most healthcase professio~ials tend to resist such innovations. and tlie teclinology 01' 

\\liate\cr sjstem might be sucli as EMRs. EHRs or CI)OE. The) might Iia\ie more 

disadva~itages niore than advantages (MacKinnon and Wassernian. 2009: 1 ipirneni. 

2006). '1'1ieretbre. tlie pri~nary cliallenge of i~~iplenientation of EMRs leclinology is 

liealtlicare professionals' resistance ( Dansky et al; 1999: Long. 2009: MacKinnon and 

Wassesman. 2009). 

According to rcscarcli of Miller and S i~n  (2094). acceptance of EMRs by healthcase 

~~rofessionals and their supporting staff is of great importance if successfi~l 

conipi~terization of Iiospitals is desired. However. co~nputerization resistance is still 

persistent and an active factor. Healthcare professionals' resistance escalates to tlie point 

of dissatisfaction that could inhibit the entire iniplenientation process: therefore. 

healtlicare professionals whose institution decides to embark on the process of 

implementing ne\v tecli~iologies \ \ ) i l l  face strong resistance from tlie Ilealthcare 

professionals to accept and use such syste~iis (Ash and Rates. 2005: Meinert and 

Peterson. 2009; Riese~imy. 20 10). 

Tlie impact of resistance to new teclinologies up011 EMRs' iniplenientation is 

enipiricall y validated tlirougli a study of heal tlicare professionals' resistance to new 

technology of EWlRs implenientation i n  Jordanian Iiospitals. In addition. liealtlicare 
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~xolkssionals' 1.csista11ce lowered tlic ellkctive~iess 01' their implement:~rion and Icd to 

bias ill tllcir intention to use the s!,stem \\lhich eventuall~. negati\/el! al'lkctccl tlieir Ebllis 

usage behavior. The combination ol'both direct and indirect at'lct ol'this 1.esistance ma? 

pro\'e greater than the affect of actl~nl use. I-einforcing Ihe importance ot'resistance as a 

Ere! harrier to I:MRs implementatioll arid an impact to PEOI-I. Moreo\,er. healthcare 

professionals' resistance to ne\v tecllnology's root cause may be attributable to the 

perceived threat of tlieir loss ot' control over their work procedures. In other \vords. 

healthcare prolkssionals considered EMRs as tools that \vo~~ld make them lose control of 

tlieir i~sual \vay of performing tasks such as: ordering patient tests. accessing lab results. 

making clinical decisions. and \\/orking in general. 

2.6 TAM in Healthcare application and ENIRs implen~eat;~tiotl 

'1 AM'S comprel~ensive nature was also tested in the context of healtl1ca1.e as evidenced 

b> the 'I'AM s t~~dies  in healthcare to\\ards certain IT applications listed in I'able 3.2. Tlie 

last t \ \o decades witnessed 'I'AM's complete evolution. Rased on Wixom and Todd's 

(2005) study. TAM'S extension can be eupounded tliro~~gli three basic \bays. The tirst 

one involves factors from related models while the second one introduces additional or 

alterriative suggestions to the model \vliich are adapted from the diffusion innovation 

theor! (e.g. factors like tradability. co~npatibility. visibilit~ or result demonstrability). 

Finally. the third approach involves exter~ial factors such as organizational and 

individual characteristics t'actors impacting PEOU and PLI. The determination of 

particular antecedent factors affecting EMRs is summarized in Table 2.1. 



Hadina (2009) de\leloped the doctor's acceptar~ce model of' EMRs in light of tecl~nical. 

social and behavioral pe~.spcctives. I I1e model adapted TAM as its basic theor! and the 

stud\ involved the surveJr n~ethod applied to t\\o pioneer hospitals using EMRs - 

S e l a ~ a n g  and Putra-jaya I~ospitals in Malaqsia. 1'11e findings f'ro~n the survey led to the 

d e v e l o p ~ n e ~ ~ t  of the Multiple Perspective Technology Acceptance Model (MP - 1'AM) 

1-rom EMR. The model con~prises three perspectives namely technical. social and 

behavioral perspectives and the interface reveals a positive significant relation \\fit11 both 

PU and PEOU. Both factors \\ere also revealed to have positive significant relations 

\\it11 user satisfaction \\lIiich is the factor that was in the behavioral perspective. The 

findings of the study contributed new kno\vledge to\vards HI as the model is able to 

provide evidences to the EMR acceptance and can justify the strengths and weaknesses 

of the IT application in  light of the Sollo\\ing: syste~n capabilities. infol-rnation quality. 

and user interface. 

In a related study. Chismar and Wiley-Patton (2003) conducted a test regarding TAM'S 

applicability to EMRs acceptance applications involving 89 pediatric physicians in the 

US. The findings partially confirmed the model but a main construct of tlie model -,vl~ich 

was PEOU \\?as not supported (Chismar and Wiley-Patton. 2003). In other \\fords, 

PEOU could not predict intention to use \\~11ile P1J was found to be a strong determinant 

of the same. The authors explained that in the cor~text of medicine. the crucial factor for 

intentions to adopt a novel tecl~nologq are usef~lness, relevance and the output quality 

that is enough to complete the daily tasks. Moreover. pliysicians tend to possess a high 

co~npetency and capacity to allow for understanding tecl~nology faster than the average 

person and hence, they are ~ / i l l i n g  to adopt beneficial applications of 17' even if they 
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as opposed 10 other (indings. I'IIOIJ \ \ a \  re~ealed not to Iia\e a signiticanl effect on boil1 

I'U and attitude. PU and 1'1 OI  J contributed approximatelj -37 percent to 11lc \ asiarices in 

attitude and hence, 1lie autliors concluded that I A M ' S  po\\er miglit he liniited \\lien i t  

conies to tecliriologies and user popul:rtions anti PI:OU miglit not he suitable to 

competent and intelligent, professiori:iI users as opposed to non-prolkssional users suc l~  

as students arid tlie like Hu et al.'s ( 1009). tience, this explains \\Iiy 1'E:OlJ becomes 

weak as end user competent! increases. 

In addition. Liir and Ma (2006) carried out a study of tlie acceptance of HyperCliarts Thl 

application i~pon senior students at all American medical school. Tlic acceyta~?ce model 

considered the perceived service level as tlie antecedent factor of I'EOU. and PLI as the 

antecedent of  B1. The tindings reveal tliat PEOU positively impacts PU arid 131 indirectly 

and hence. PU and PEOU signilicantlq iriipacted UI. PU and I'EOLI also contributed 

approsinlately 4C percent of tlie variance i n  131 \vliile PIJ provided a stronger aff'ect 011 

Bl. PEOlJ contributed 26 percent towards the variance of PEOl I. 

Moreover, Cliang. Tzeng. Wu. Sang. and CJien (2003) conducted a test of TAM model 

in Personal Digital Assistance (PDA) pl-otolg,pe and terminal systems i~tilized by nurses 

in the Emergency Departnient of Taipei Veterans' General tlospital. The t\\o systeriis 

were tested for tlieir ability to gather patients' complaints. demographic data. and vital 

signs. No signiticant difference was revealed between PEOUs for both systems but the 

nurses preferred to use PDA because of its familiarity. it's easy of  operalion and because 

of its user friendly functions compared to the terminal system. Tlie nurses stated their 

positive attitudes towards PDA (Cliang et al.. 2003). However. owing to the lo\v margin 

of the acceptance between PDA and terniinal sj.stems. tlie authors proposed tliat tlie user 
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interface of tlie PDA sqstem be implobed ancl incorpcwated \\it11 y,eecIi ~ecogliition 

entering data. 

In a relatcd study. Sijitparapitnya, .lanz. Wetlierbe. and S:rmlnct (3001) applicd tlie 

'TAM in the idelititicatio~~ 01' the user acceptance of' entel-p1-ise user intes1:lce (1;1~.1I). 

commonly known as Common Access in Ascension Health Sl,stt.n~s \\itliin hcalthcare 

organizations in the USA. .l'he sub.jt.cts comprised liurses. IS stal't: pli!sicians. clinicians. 

and other healthcare professionals, Wit11 regards to PU. the findings of the study 

revealed that all subjects li-om the four hospitals \vere of the consensus that t'lll 

enhances their job pe~.for~nance and allows theln to complete their tasks in a timely 

manner (Sujitparapitaya et al. 200 1 ) . The tindings also revealed the PEOIJ ]lad the 

strongest impact on the acceptance of E l J l .  Hence. the authors concluded that Ell1 \\;as 

perceived by the sub.jects as more useful and easier to use compared to the prior user 

interface technology. 

As for the means and standard deviations. they are both acceptable in range based on 

TAM studies within physicia11 population. For instance, in Chai~ and Hu's (2002) 

investigation of healthcare professionals' decisions to accept telemedicine technology. 

the mean of the constructs \\as recorded as: PU (3.02). PEOU (3.20). and BI (3.23) 

\vhile Usage was not measured. All the items \\ere measured on a seven-point Like13 

scale, \vith 4 as the mean or neutral value. If the results are interpreted to the scale 

utilized in the current study. the means of the three constructs of C'hau and Hu's (I 999) 

study would lie on the negative side of zero. 



In a similar study. Alanazy (2000) made use ol'TAh/I to explain the lo\\ rate ol ' the 

determination 01' organizntiollal and indi\lidilal characteristic I'actors iml~ncting l<lClRs 

impleliientatio~i in  Saudi Arabia. I'he tindings ol'tlie stud!, slio\\;ed relarccl inti)rmation 

regarding currelit clialle~~ges \\;bile iniplementing EMRs in tlie Kingdom of Saudi Arabia 

and at the same tinie investigated [lie I'actol.s inipactir~g the implementation i l l  seven 

hospitals. l'lie study comprised six categories of healthcare profkssionals. naniely 

physicians. pliar~nacists. nurses. laboratory staff. administration stall' atid medical 

records staff. The tindings revealed a signijicant link between high cost ot' adopting 

ENIRs. traini~~g. i.esistance to ne\v tecli~iologies and lack of experience of' computers 

with PEOIJ. and PEOU. PL! and PEOL! had signit'icant impacts on attitildes to\vard using 

EMRs and attitude of EMRs had a signiticant impact on BI. The largest barriers to the 

implenientatio~i \\?as found to be: lack of organizational leadership support. insufticient 

workstations Ibr provision of training. support. lack of solutions to tecli~iical and 

l-inancial issues in a timely fashion. reduced use of EMRs implementation. and cost 

(Alanzy. 2006). 

In another similar study, Morton (2008) identitied tlie organizational and individual 

characteristics factors affecting of EMRs implementation by ~lsing TAM in University ot' 

Mississippi Health Care (UMHC). l'he tindings revealed that organizational leadership. 

user background and training had significant relationships with PEOU. The tindings also 

revealed significant relationship bet\veen user involvements, user-patient relationship 

except users autonomy on PU \vliile PEOCJ had significant impacts on PLJ. In addition. 

PEOLJ and PU had signiticant impacts on attitude of EMRs implementation. Honever. 

PEOLJ had an insignificant impact 011 attitc~des toward using of EMRs. ~ l i i l e  attitude to 
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thc successful Ehllis-dsi\en clualit! impro\cment. Phcsc intenentions concentutc on 

data e\charlge irnpro\en1ent alllong health care entitie\. the pro\ i4io11 01' linancial 

l.e\\ards and \\o~.A/l,~,ac!icc si1pp011. organi~;~tion;II leadership. cost and 1.esistar1ce to 11e\\ 

technology for clualit! improvement. 71'l~c intcrientions coupled \\it11 onyoirlg trends 

should speed up I.;klKs implementation and  tlleir uses for qualit! impro\~ement 

pa~-ticularly in ambu1ato1.j care. 

Moreover. Scliyman's (2001) research macle use of the TAM in an investigation ol'the 

intonation to use EMRs of healthcare professiorlals comprising physicians. 1:urses and 

executives. l'he lindings r:\~ealcd the f'ollo\\ing: a signiticant relationship bct\\cen 

physician autonomy and PLJ. a signiticant relationship bet\\jeen PEOll and PU. a 

significant relation bet\vcen PEOLI and PLJ \\it11 attitudes to\vard using EMKs and a 

significant relation betueen attitudes to\\ard using EMRs and BI. 

Similarly. Dansky et ai.'s (1999) study made usc of'7'AM to investigate the intonation of 

EMRs' use by healthcare professionals on their challenges of EMRs implementstion. 

The results of the study revealed: a significant relationship between resistance to ne\v 

technology \\lith PU. a significant relationship bet\veen organizational leadership and 

users' background \\lit11 PEOU. a significant relationship betiveen PEOl! and PU. a 

significant relationship of PEOU and PL' on attitudes toward ilsing of  EMRs 

implementation and t i l la l l  a significant relationsl~ip betiveen attitildes to\\ard using of 

EMRs with B1. The study attempted tcl identify spxiflc attitudes or factors that slloi~ld 

be considered prior to EMRs implementation to demonstrate empirical support for a 

model of PU of EMRs. Some proposed strategies for successf~~l management of EMRs 

implementation are: training the ph>,sicians and practitioners in computer activities 
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bcl'ore iml~lemcntatio~~ and pro\ iding tllt'm organi/atio~iaI Icadcrship bc1i)l.c. and  d i ~ r i l ~ g  

the reclcsign effort. ]:or coml>i~le~, i /a t io~~ to hc succcssl'~~l. ph!\icinns ant1 suppol-L slail' 

shoi~ld ;lccept EMIis. 

In a related stucly. Aldosnl-i (2003) macle i~sc  01' TAhl to stud> Iilctors in~pacting 

physicians' attitudes to\\;ards medical IS usage and acceptance via the mandated 

implementatio~~ o f  integrated mcclical IS in thc Saucli Arabian National (;ua~.d healtll 

system. The results of the study l.e\,ealed: a significant relationship hct\veen 

organizational leadership and I'EOO. an insignificant relationship \\-it11 11sc.1. autonomy. a 

signiticant intluence ol'PI1 arld PEOU on attitiicle to use. and signiticant impacts of 1'U 

and PEOLJ on attitudes toivard using. 

In another related study. Gacld and Pernrod (2001) i~lilized TAM to studq fac~o1.4 

impacting pl~~siciaris  during I:hlRs implen~entation. The tindings rc\caled the 

iollo\ving: a significant relationship behieen training and PEOU. and a significant 

relationship between user autonomy and user-patient I-elationship on attitude to use. 

Moreover, an assessment of physicians' attitudes \\,as carried out prior and after the 

implementations of an outpatient EMRs in six practices. The results reveal: the 

physicians were ready adopters of EMRs \\hen they were convinced of its \due-added 

element for the eft'ol-t required to use i t .  

Still another sti~dy by Dctmer and Friedman (1994) i~tilized TAM to study attitudes 

to\varcls computers in a I~ealtl~cal-e involving I~ealtl~care professional chanlpions in 272 

pl~ysician organizations in t\\o medical centers- Stanford University and University of 

North Carolina (UNC) in the U.S. The findings revealed: that organizational and 



indi\~idual characteristic lactors such as i~st'r b;lckgroil~icI 01' c o l ~ i ~ i ~ t c r s  and  t~.aining I~acl 

signiticant relationship \ \ i t 1 1  l'IE01I and 11sc.r-patient rclntionsliip liad a signilicant 

relationship on I'[~J. a sigllilicant I-claticlnsl~il> bct\\.t.cn PI<O(I and Pll. and  1-'13(~)1~1 ancl 

PU's significant inil>acts oil attitudes to\\ard i~siilg 01' 1 . 1 '  i~iil~le~~ient;ltion. Most 

pai-ticipants to the s i~ r \ c !~  liad little or 110 for~iial training in computing or medical 

informatics. The study revealcd tliat even !,ounger physicians lacked tbrmal training in 

computing during their medical school or residency. .fliosc. \\,lie Iiad 11-erc more 

kno\\;ledgeable about informatics concepts compared to those \\:lie did not. l'lie former 

reported tliat computers are bencticial to liealtlicare implying the cl't'ect of education on  

attitudes and for those \\ilia see value in medical computing: they are inclined to follo\v 

LIP \vitIi formal training. 

Moreover. Jocely et al.. (200 1 ) adapted and extended I'AM in tlicir investigation of the 

primary care practitioners' artiti~dcs t o ~ ~ a r d s  a proposecl system for maternit! patients. 

The entire doctor and mid\vile employees holding maternity care contracts \vith a \\tell 

known urban hospital in Ne\v Zealand. \\/ere in\,nl\led in the qucstionnaire survey 

gathering their opinions regarding planned EMRs integrating the hospital and the 

primary care sectors. l'he tindings revealed that organizational and individual 

characteristic tacto~.s like ilser backgroiind of computer. cost and training had signiticant 

relationship with PEOU. The findings also revealed the following: a significant 

relationship betjveen PEOlJ and PLI on attitudes toward using. and significant impact on 

actual use of EMRs imple~iientation. In addition. the research revealed tliat while Davis' 

two key factors of PEOU and PU \\rere crucial to healthcare professionals, perceived 

systenl acceptability concerning control and management of information. is equallq so. 
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T\\o ~ S O L I ~ S  of pr()ft)~sio11ills \\ere re\;euled to ha\e their ( ) \ \ I ]  distinct I-eqi~i~.ernents 

o\\ing to \,arious degrees 01' e~ lx r i ence  and l,~.nctice co~n l~ i~ tc r i~a t ion .  'l~lic I.CSC;~I.CII 

i ina l l~ ,  noted \\icier organirational issues \\hicIi are gencr.all! impel-tant to tlic ~ ~ t i l i ~ i r ( i o n  

of inter-organi7ational s j  stems and spcciticall! important to healt1ica1-e s!stems. 

Also. Sachidanandam (2006) conducted an exploration orthe post-im~lle~ne~itation usage 

behavior of pliysicians \\ i l  I1 regards to EMlis \ \  it11 tlie assistance 01' lTiZM. l'llc tindings 

revealed that the implementatio11 can be considered as a critical organiza(ional acti\ it!) 

and the physician's acceptance ot' EMUS measured its successfi~l implemcnt:ltion. This 

reinforces tl:e importance of the present study's cont~-ihutiol~ !o the kno\\ ledge regarding 

the topic. The author developed EMRs -TAM instrument that has been analyzed by the 

principal component analysis. Six li!,potlieses \vere dcveloped and analyzed via 

llierarcliical multiple: ~ ,eg~ .ess io~~s  and the results revealed the t'ollo\\,ing: PEOlJ had 

signiticant impacts on PI~J. PE(~)I~J and PLJ Ilad significant impacts on attitilde of EMlis 

i~~iplenientatinn. PEOLI had insignificant impact on a t t i t~~des  toward  sing of EMRs, PU 

and PEOU had insignificant impacts on BI and a t t i t~~de  had signiticant on B I. 'l'he 

findings implied a signiticant impact of "total causal effects'. of PU about EMRs and 

PEOU of EMRs upon tlie ti)llo\\,ing: behavioral intention to use, EMRs (BI) and EMRs 

adoption. Moreover. PU \vas revealcd to bc Inore signiticant as comparcd to PEOll on 

the basis of their influence upon BI and EMRs adoption which i~npiies that 

concentration on EMRs ~~sefulricss in training sessions matches the increase in ease of 

features of EMlls. not\vithstanding tlie degree ot'effect \illicli \vould also mean an eil'ect 

on B1 and EMRs adoption (Baron, Fabens. Schiffnian. and Wolf. 2005: Huber, 2001). 



Similarl!. (;roll (3000) stl~clicd 1':2IL1 L I S L I ~ C  ill comprche~iding the pc~.sl,ecti\,es of' 

patielits sullkring from tcsticular ca~icer on a disease-slwcilic F-MRs t~clinolog!. Most 01' 

the respondents stated I I I C  impo~lnncc (11' lllce-to-ti~ce cncou~iters arid ph!.sical 

esami~i:ition. 91 perccnt ol'tlie patic~its use the intel.net to gain more info~.matio~i, \\hilt 

75 percent o f  tlieni use healtli inli)~-mation. Mnjnrity ol'tlie patients shn\\ed interest in 

the metliud ol'accessing test results Iliro~~gli tlie inteslict. Tlie key factor is in the \\a\. 

surveillance patients considel disease-specitic EkIRscomprise practicalit!,. mea~i i~ ig  of 

infoniiation. patient-doctor relationship, and risk of occurrence and role of 1eclinoIog~~. 

blol.eover. according to (;roil (2006). one of' the aforementioned factors \\ark 

through a main thelne of reassurance and tlie entire l'rlctors can be atyected b~ 

temporalit!. A similar study b!, ( I  lsu. et al . 2005: Wager. et al.. 2005) \\liich is also 

considered as hased 011 Davis' pioneer \\orb 011 TAM. s t~~d ied  tlic attitude of nurses 

~.ega~.ding EWIRs fro111 a ~iiontli to three ~nonths belbre its iml~lementatiori. 

Sun and %hang (2006) presented TAbI extension and proposed ten moderating factors 

\~~liicli are divided into three g r o ~ ~ p s  namely: 1 )  organizational factors comprising 

voluntasiness and tlie nature of tasklprofession: 2) technology factors comprising 

tecli~iology complex it^. individual versus group teclinologies. and the purpclse of using 

teclinolog!: \\ark versus eritertain~ne~it-orie~ited: and 3) individual  moderato^'^ 

comprising intellectual capacity. cultural background. gender. age and e\perience 

(Sacl i ida~ia~~da~n.  2006). l'liese entire factors were explored in the user TAM. Moreober. 

PU. PEOlJ and SN factors along \\iith three other groups of moderators comprise tlie 

proposed integrated model. 



Chau and  IHLI 'S  (300 I ) sluci! . I1;lil ~.cpo~.tctl that ~>rol'cssionals like ph! sici;111s nre ir~clirled 

lo be more practical as corlll)ar.eci lo otller ~rst'rs ol' inli>r.mation s!.stems nncl arc assurrlctl 

to be morc irlcli~led to make il\e oI'apj>lic;~tic~i\ \\Iiich are suitable li>r llicir \ \ O I L .  Tllc! 

theorized that p~.otessionals ma! reyard %stern ~ l \ e t i~ lnc \ s  rarlie~. tharl ease ol'ilsc. ,410ny 

siniilar lines of stud!. recornri~endat io~~s \\ere gi\ en 1'01. the inhestigation of'tlic ~*esiclent 

neu t echno log .  uses involvement. back~rouncl of co lnputer~  (experience). p e r c e i ~  ed 

voluntariness and user cliaracteristics upon ;1clnl7tinn a t t i t ~ ~ d e s  

- 

Significant Extcroal Type of Fac tw Researcher Su bjccts 
\'aria bles 

PEOU. PU. user interface, Social technical. tlaslilia. (200cJ) l'li!,siciatis 
information quality and user and heliavioral 

satisfaction pcrsl,t'ct ivt's 

PEOIJ.1'IJ Organizational Social Morton. (2008) I'liysicians 
leadership. physician involvement. per'spectivcs. 

training. physician autonomy. orgnnizational 
doctor- patient relationship . and individual 
attitucle and intention lo use I-actors 

PEOU, PU and intention to use. Social Liu and Ma, stude~its iri 

perspectiveu (2006) nicdical school 

PEOU: PU. cost, resistance to new Social Alanaz!,. (2006) Pliysicians, 
technology. confidentialit!. and perspectives. ~iu~-ses  3ncj 

privac!.. user background of organizational ;~d~iiinistrato~.s 
computer. sott\\iare qua1 ity. and individual 

securit>r and use, adoption of factors 
unifor~ii standards and system 
maintenance, down-time and 

awareness. attitude and intention to 
use 

PEOU. PU. attitude. intention to Social Sun and Zhang. PIi>,sicians 
use perspectives (2006) 

PEOLI. P11 and intention to use. Social Cliisniar et al, Physicians 
l~ r spec l  i ves (2003) 
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PEOI I .  attitude 

I'EOIl. PO. attitude. illtelltion to 
use. pro\iicli~lg \\ cl~.kll~~.acticc 

support s!.stems. resistance to lie\\ 
tecli~iology leaclersliip. cosr. 

inll.x.ovi~ig electro~iic clinical data 
esclla~ige. and providing tinancial 
r.e\\.ards for cl~~ality impro\~enic~lt. 

PEOU. PIJ. organizatio~inl 
leadership and Pliysician 

autont>my 

Social C'lid~ly el nl. NLII-SC\ 
I)CI . \~IC'CL i\jc> (2001  I 

Soci;il Miller anti Sin1 
persl)ec~ive>. (.200-1) I'li!.sicians a n d  

organizaticl~ial 11ianagel.s 
and individual 

fat t ors 

Social /Ildosari. (2003) I'll! h~cianc 
]'cl-sp"tives. 

organizational 
and individual 

thctors 

PEOU. PU. user backgrou~id ot' Social Jocely et al.'s Physicians and 
computer. training. cost. altitude perspectives. (200 1 ) 11~1rses 

and intelltion to use. organiza~ional 
and individual 

factors 

PEOII, I'U and physician Social Sel igmall, (200 1 ) Ph!,sicians. 
autonomy perspectives and IILII'SCS. 

individual administra~ors 
factors 

PEOU, PIJ. attitude and intention Social Hu. el al. ( 1009) Physicians 
to use perspectives 

PEOCJ. PU. attitude and intention Social HLI. et al. ( 1909) Physiciane 
to use perspectives 

PEOU, PU. at t i t~~de and intention Social Chau a~id  Hu. physician 
to use perspectives (2002) 

PEOU, PU. organizational Social Dansky et al. Physicians 
leadership. residence to new perspectives. ( 1 999) 

technology and user background of organizational 
cornputer and individual 

factors 

PEOII. PU, training, users- patient Social Detmer and 
relationship, user background of perspectives, Friedman, ( 190-1) Physicia~~s 

computer and attit~lde organizational 
and individual 

factors 



-1nclc.1 \on and 2!ciin (2000) ar~cl Aridcrson ( 1907) clalmcd that therc e\ist\ an element of 

inipo~-taricc In tlic e\plorarion 01' hel~,l\ioral. org~~nizntional arid i~idi\idual filctor, 

inlluencirig ancl being influenced II! a crrtical IS. Par-ticular issues have cropl~cd up ti-om 

the medical inforriiatics literature concerrllng the double aftect ~1por1 the acceptance of 

mcdical slstems. Notablc tcclinological lhctors can be categorized irl~o t\\o t\ pes 

It is al~l)art'rit from 'Table 2. I that organi~ational le:rclership. user involvement. training. 

costs. ilser background. uses- patient relationship. user background of co111pi1te1-s: usel. 

autonomy and resistance to ne\\ technologj have not yet been ~ested \\it11 'I'AM factors 

in EMKs doniain pnrticularly in tlie contest of Jordan. Hence. it can be stated tliai 

healthcare professionals' acceptance niodel can be developed 011 tlie basis of 

organizatic~nal and individual factors. 

A revie\\ of literature reveals that organizational and individual factors might al'l'ect PII. 

PEOU attitude to\\ard i~sing and BI of EMRs i~iiplementatio~i. Therefore. the) can be 

integrated irito an extended TAM as determinants of PU. PEOU. attitude toward i~sing, 

B1 and actual use of EMRs implernentatioli. This is compounded by tlie evidence that 

sIio\\ls the integration of different models can offer a deeper understanding and 

explanation of individual TAM (Chau and HLI. 2002: Yi. .lackson. Park. and Probst. 

2006). 

Healtlicare professionals 'acceptance factors can be categorized illto organizational and 

individual factors the capabilities perspective co~nprises PEOU and PU. 'fhe 

Ilealthcare professiorials' acceptance perspective is the basis of tlie intended rnodel. 



Man! coilrirries Iia\,c dc\ c lo l~c~l  ;rcccl>talicc sti~dics in :iian! 1ieal1l1ca1.c. do~iiains. 

Ho\\e\/er. in Bioniedical inli)l-ni:~tics domaill. a speci lic model integrating I he 1l11.e~ i~scr  

acceplancc docs not csist. ~);~l.rici~larl! in .lordan (Fau~ia l i  cl al. 70 1 1 ). 1 lencc. a need for 

tlie develol~nient of  sucli a niodel arises to support the I'ttcent \\ idesp~.ead i1111~le111entation 

ol'EbIRs ill .lo~.dania~i Iiospitals. 

2.7 Co~ic lus io~~ 

The liealtlicare ~ntbrtnation tecl~nolog! lias been hlio\\n to assist in tlic improvement of  

Iiealtlicarc services and medical pel Ii)l-niance as el  ideliced b~ varlous eleclroliic \ J  stems 

such as EMRs. EHR and C'I'OE. \\Ilich basicall) enh:llice co~ i~~i i i l~ i i ca t io~ i  among 

~iiedical users and improvc the ~nctlical services of' organization:, in light of overall 

~iiedical records. 111 nddition. a detailcd description of the potential lashs 01' EMR that 

e~ilia~ices heal thcare sectors and its ad~antages and ciisaci\~antages are lac kled. Moreover. 

tlie challenges surrou~~di~ig  EMRs are discussed and presented. Co~itairied 111 tliis chapter 

is also all explanation 01' tlie TAhl and some otliel pertilielit ~nodels of tecl~nology 

acceptance. 

A look at literature SIIO\LS that several researcl1c1-s have acconi~nodated EMRs 

iniplenientation in a ~najor po~fion ot'tlieir \\arks. Nevcl-tlieless. a gap still exists in the 

study of the fjctors impacting EIVIRs in1plementatio11. rlie present cliapter attempts to 

f i l l  this gap by presenting explanations of the details of tlie basis and tlie fill-mulation of 

tlie research conceptual model. A review of literature also enabled the researclier to 

choose I'AM. The piesent chapter attempts to rttbeal a clear insight illto the 

understanding of the kctors a i t ' ec t i~ i~  EMRs implelnentation that are crucial to the 
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creation 01' I:1\11<s krnd its usage. Most inipol-tantl!.. the chapter highlights prior TAM 

researches in order lo idcntitj. tlie iilctol-s ~,osscssing statistical siynilicant impact LI~)OII  

I<bllis it~iplc~nct~lation. 

Additionall!,. belia\,ioral intention 01' Ilic licnlll1carc prol'cssionals ~iin!, inipact I:MRs 

in~plen~entation and it niay hc siynilicant in their. reli~sal to shill li.olii a paper-based 

s\.stem to tlie IIMRs. 'l'lie rescarclicr is convinced of the siyniticancc of testing t h ~ s  

factor in the researcl~ models in the contest of' 11ealthc:rre nrgani7atio1is. llic results of 

\vhicli can be utilized in EMRs imple~lientatiot~ revie\\/ from the vie\vpoints of healthcare 

professior;als. Accn~dinyly. I't1 and I'EOLJ are considered in tlie present stiid\i as the 

external tictors comprising organizational leadership and individual characteristic 

factors. 7'he research rnoclel tliscussed in chapter Three in section 3.4 is developed in 

consideration of tlie liealthca~~c professional vic\vpoints and related factors. 

Altliougli ~ar ious  global researchers habe carried out acceptance researcl~es i n  different 

healthcare areas. the domain ofl~ealthcare informatics in the context of Jordan is largely 

overlooked. To the researcher-s kno\iledge. 110 specific model catering to the 

explanation of the factors influencing licalthcare professionals' attitude to\vards EMRs 

implementation lias been developed. 1-his calls fhr tlie need to construct such a nlodel 

\vhicli conveniently coincides wit11 the recent rising EMRs ir~iplen~entatio~i in various 

healthcare organizations. 



CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Intt-otluction 

This chapter discushe\ tlic ~iietliodolog! that \ \ a \  i~sed in tlic rc~ca~.cli and explains tlie 

basis ol' tlieories beliilid tlie mclliodology. lielevant detinitions are lisled lbr filrtlier 

elaboratinli. The cliapte~.   tart\ \\ith t.\pIai~iirig the distinction of' explorator! research 

metliotlologies and rcsearcli proccd~~rt. b! dissecting the conceptual ~noclel for the 

researcli based on 7'AM that \\as developed to ansuer the researcli questions and 

acliicve tlie ob.jectives of the stud! as \\ell as fornulate tlie n i ~ ~ c l i  l.ecluit-ed h!~potheses. 

The present researcli strategy employed in tlie study is elaborated on t'ollo\\ed by a 

discus5ic)n ol'tlie advantages and \alida:ion o f e m p l o ~ i n g  tlie instri~lnelit. Data analysis 

is follo\\ed bj  tlie discussion of  the Lalidit! and tlie reliabilit! of Quantitative Analysis. 

In sum. the chapter attempts to elaborate 011 the researcli approach and strategy, 

discusses the data collection and tlie niethodoIogy used for sample selection, and lists 

do\\n tlie researcli tecli~iiques that are used in tlie completion of tlie study. Finally. it 

exhibits the data anal)sis methods. data handling and the researcli results' validity. 

3.2 Purpose of Research 

Exploratory research is generally carried out to collect data concerning a specific sub-ject 

(Yin. 2003). According to Saunders. lmvis. and Tliot-nliill (2009). exploratory research 

can be carried out in three different \vays. Firstly - by siftins through previous studies. 

secondly - by interaction \vitli kno\vledgeable individuals concelning a given topic. and 

thirdly - by facilitating focused-gl.oup inter\~ie\\s. 



I'hc I! I'C ol'c~l'lanntor!. rescarcli. states tliat the nlain reason ol'tliis research is to carr!. 

out Ihe anal! sis ol'1.1ic cai~sc-efl'ect relation and to exl3lain \\liicli Ihctors arc. the causes of 

specitic c l lkc~s  ( \ ' i l l .  2003). .This notioil is lilrthcr emphasized b) Sckarari (2003): these 

aut11or.s statcd tliat tlie method fi)llo\\ed by an explanatory researcli sliould be used as 

guidance \ h e n  it is imperati\ c to I>rescrit a vnriitble tliat results in the value of another. 

l'lie authors fi~rtlier added that 111 potliesis testing generally deals \vith tlie explanation of 

the naturc o l ' a  particular kind nl'relationsliip ill order to clarify tlie variance in tlie 

dependent variable and to highlight the gro~rp of fictor differences (Miller and Sim. 

2004). A l'i~r-thes reiteration b!, Yin's (2003) statement clarities the fact fill-tlier: tlie main 

aim of an csplanatory research is the analysis of the cause-and-effect linkage, involving 

tlic determination ot'\\~liicli cause results in \vliicli efl'cct. 

l3nliglitened b> the cursor! o\ervie\\ ol'tqpes of researcli as \\ell as tlie particularity of 

tliis research. it become\ clear that tlic cxplanatoq iype of I-esearch fits in very well as it 

can meet tlie researe11 objectibes and be able to ans\+er tlie research questions in reliable 

and valid rnanner. Since tlie nature of th is  ~.esearcli intends to investigate cause-effect 

relationships among different factors affecting EMRs implementation, it becomes 

feasible to adopt explanatory researcli because it is a tjtpe that concerns causal relations. 

\vliile other methods do not. 

3.3 Research Procetlure 

The research procedure of the present study is presented in Figure 3.1. The tlow initially 

begins \\ith tlie literature review concerning TAM and EMR. On the basis of tliis 

review, the factors impacting EMRs implementation in healthcare as a notable domain 
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\\ere I ~ i g l ~ l i ~ h ~ ~ d  IIIC r - t .~c,~~cl i  mode! \ \as Ihcn de\e lo lmi  and is discussed ill the 

t i ) ]  lo\\ ity wc(io11. 

Figure 3.1 Re.vec/rcli P1.oc.crl111.c ( o ~ / ~ ~ / c Y < ~ ~ * o M I  Hn.vlino, 2009) 
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3.4 Conceptual Model of the Research 

Based on the theoretical fiame\vork measurement. fhctors play a very vital role in the 

research design. A successfi~l measurement of these factors \vill assist the researcher in 

testing the research hypotheses. Sekaran (2003) is of the opinion that factors are of t i lo  

kinds. The first kind colnprises factors \\41ich are ob-jective and present a precise 

measurement. The second kind comprises factors \vhich are subjective and contrary to 

the first kind. they do not present a precise measurement. Regarding the second type of 

variables. there are certain strategies which could help reveal the subjective emotions 

and opinions of individuals. One of these strategies is to transform the abstract notions 
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or concepts like ~~ioti\ation. \ntisf;rctio~i. attitude and acceptance, into observal>le 

ch;rl.actc.~.istic belin\~iors to makc tlieir nieasure~nent possible; a stmtegy Ann\\ 11 as  

ol?e~'atiorial ~ i n g  t l~e  coricepts (Yin. 2003). 

In adclition. \\lien a certai~l concept get\ opesationally defined. it can be mensi~red 

(Sekaran. 2003). 111 oilier \\o~.cls. it is tlie researches's duty to look at tlie belia\io~.al 

facets or l'eatures tliat tlie concept possesses. transform them into observable 

clia~.~cteristics \\liicIi \ \ i l l  eventually lielp i n  measuring tlie concept. This activity is 

ho\\ever. entirely costly and time consuming. ,411 alternative approach would be for the 

researclier to seek anslvers through a sur\le> \\hicli \ \ i l l  determine individuals' response 

to certain items linked to the colicept that is to be measured on a certain scale. 

Tlle factors contained in tlie extended model are listed in Figure 3.2 and the analysis of 

tlieir elements is taken from the Iitelature re\ ie\v. initial studies as \\ell as the analysis of 

Iiypotlieses. A collection of theories and models from literature underpinning a 

positivistic research study is ktio\vn as a tlieoretical franie\vork (Sekaran. 2003). A 

tlieoretical fi-ame\vork is a conceptual model displaying the \Yay the researcher theorizes 

and makes logical sense of the interconnections bet\veen many factors that are kno\vn to 

bc imperative to finding the solutions to the problem. Developing such a franie\\ork will 

assist in postulatins hypotheses and in testing de elation ships which will lead to enhancing 

our comprehension of tlie s t ~ ~ d y  context. 111 other \~ords.  the tlieoretical frame\sork 

explores tlie interlinking bet\veen tlie factors that are imperative to tlie study. According 

to Sekaran (2003). once tlie tlieoretical frame\\io~.k is formulated, a testable hypothesis is 

developed to determine the validity of the theory. 



1 actor\ that are \tudied under tcclinologl acceptance are of t \ \ ~  nlain hinds. namelq 

organ~~~rt io~ial  2nd i11di~ i d ~ ~ a l  cl~al.nctcr.i\tic i'actors. Due to thc strong characteristics of' 

I iZhl.  PI 1 and PEOII .  i t  is clear 1\11> the primar? dctet.lninant of using nen~ tcchnolog> is 

co~isidcred in\tead 01' cornpillel or paper-based sjstenls as mentioned and sho\vn in 

Figitlc 3.2: 1 )  0rgani~at;onal lictors comprising organizational leaclersl~ip (Aldosari. 

2003: Dansk! et al: 1990: Morton. 3008). insufficient training (Brookston. 2004: 

Culbert\on and Lce. 1996: Gad and Per-nrod. 300 1 : Morton. 2008), high costs (Alana~y. 

2006: Millet- and Sinl. 2004: Poon. 2001 : Satinshy. 2004). also the impot-tant i s s ~ ~ e s  

raised by the I~ealthcare prol'essionals \\ere the user friendliness and users' involvement 

of' the s!stcms \\ith their \~orkflo\\ (Mot-toll. 2008); 2) individual characteristics 

comprising physicia~l-patiet~t relationship (Aat.nnson, Murphy-Cullen. Chop and Frey. 

2001 : Dansk? et al: 1999: Detmer and Friedrnan. 1994: Morton, 2008) users' autonomy 

(Aldosari. 2003: Gardner and I,undsg. 1994: Gadd and Penrod. 2001: Dansky et al: 

1999: Morton, 2008) users' background of computers (Alanazy, 2006 and Dansky et al: 

1099) and resistance to new technology (Alanazy, 2006 and Dansky et al: 1999). 

This leads the researcher ro firmly believe that a comprehensive study of these factors 

will ei~hance the co~i~prehension of what influences EMRs implementatio~~ and provide a 

clear look into the internal and external factors \vhich assist in the adopiion or the 

rejection (partidl or fi~ll) of thc EMRs software. Owing to TAM's generalize 

characteristics as a model. there is a need to answer the call for modification of the 

model i n  order to suit the purpose of the study. 

In Figure 3.2. TAM ~nodification is displayed in order to show factors which contribute 

to the final EMRs adoption. The external factors wit11 TAM's lnodulation in this study 
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in\ ol\,e filctors such as ~1sc1.s. in\ o I \ ' ~ ~ i i e n t  and factors that are retkrr.t.d to as clternal 

I;ictors il~flucncing I'll. I'EOI I. 131. and acti~al L I S ~  or beliavior (B).  Thc relationsliip 

het\\t.cn I'll. I'EOIJ and 131 are 111 pothcsized to use PIJ as both a depc~iclent \ a~iclble 

dil.ectl! impacting BI: and as all independent lariable because it  is predicted b), PEOIJ. 

~ i - - 

I j i ; 
, j ~ )P;J I~~LJI~~I~~I  L ~ ~ ~ ~ l ~ ~ l ~ p ( ~ l ~ , l  , ; 
I .  

, , 
I : . . ~~ j 'I, 



hlol.ec~\c~~. the litt'rati~rc l.e\:ie\\ sheds ligllt on the significance of organizational 

learlel.ship and i~~dividi~al  clial-actelistic tictol-s that are categorized as estcrnal l'actors 

Ila\,ing the ~~rolwbilit! to inil~lcnce ICMKs implementation. Therefore. the researcher has 

integrated organizational leadership and individual characteristic thctors into the 

extended TAM as anteccdent l*;~ctors of PU and PEOU. This decision ti-on1 the 

researcher is backed b!. the I'act that the integration of various models can provide a 

comprehensive espln~iatioli 0;' cxtel-rial factors in different organizntiorial topics and in 

this case. implementatio~i. 

3.5 Hypotheses Formulation 

This section of this study l'ormi~lates tlie hypotheses of \vliicli the study is based on. Tlie 

researcher aims to test these Iiypotlicses througli SPSS. the principal cotnpolierits being 

factor anal>,sis and independent samples. tlie details of wliicli are discussed in chapter 

I:oi~r. 

'The researcli variables presented in the research lnodel are preselited i l l  Figure 3:2 \vliicli 

represent both independent and dependent variables on the proposition being examined. 

A summary of these variables is presented in Table 3: 1 

PI-opositioas Independent Dependent 

1 .  The OL lias a significant relationship to PEOU OL PEOU 

2. The UI has a significant relatio~~sliip to PEOU U I PEOU 

3. The TR lias a significant relationship to PEOU 'TR PEOU 

4. The CO has a significant relationship to PEOU CO PEOU 



5 .  The ! Il'K has a significant t.elationship to PU 11 I'K 1'11 

6. 7-he IJBC' has a xignilicant relationship to PEOU l J  BC I'EOI I 

7. The 11, has significant a  elationsh ship to PU U A I'l J 

S. The RN I' has significant a relationship to PU R N T  I'EOIJ 

0. 'Plie PliOlJ Ilns a signilicant relationship to PLJ I'EOU I' U 

10. I he T'FOlJ ha5 a signilicant relationship to PEOU AIU 

ATLJ 

1 1 .  The PU has a signiticant relationship to ATU P U A-I'U 

I?. The A'PU has a significant relationship to R1 ATLJ B 1 

I.?.The o~.ganizational factors (OF) has a OF 
significant  elationsh ship to PCI 

14.Tlie individual chsracteri/es f:~ctors (ICF) lias a ICF PEOlJ 
signiticant relationship to PEOU 

According to Seliaran (2003). hypothesis can be defined as a logically co~?jectured 

relationsliip between t\\.:~ or more variables expressed in the form of a testable statement. 

.i\ccordingl~r. relationships are to be validated based on the network of relationships 

determined by a conceptual model created specitically for the research study. By testing 

the hypotheses as 'statistically significant', solutions to problems can be determined. In 

other words. the researclier's confidence should rate 95 times out of 100 in order to rate 

the relationship as a true one. In the case of the present study, all the hypotheses are 

directional. tl1erefol.e. in stating the nature of the relationship between t\vo l'rlctors or 

between t\vo groups. terminologies such as positive, negative. as well as more than and 

liked will be used accordingly. 



A :1~1mbe1 ol' 11) pothc\es are taken from the theoretical fi.unie\\orh \\hicIi is created for 

tlie prcsant st~ld!. A list o f  all these l~~po t l i e se s  \\~hich aim to explore the factor\ 

at'f'ectiny implementation of I:hlRs in Jordanian I~ealthcare en\/iron~nent is \ho\ \n in 

Table 3.2. 

Hyl~otheses Source 

I I , :  Organizational Leadership (OR) has a significant (Morton, 3008: Aldosari, 3003 and 
~.elationsliip to Perceived Ease of Use (PEOU). 

Dansky et a].. 1999). 

H.: I lsers Jnvol\~emt.nt (UI)  has a significant (Morton 2008). 
relationship to Perceived Fase of lJse (PEO1J). 

H?: Training (TR) has significant relationship to (Morton. 7008; Gadd and Pernrod. 
Percei\/ed Ease of Use (PEOU). 

200 I ;  Brookston. 2004;Culbe1-tson 

and Lee 1996) 

li4: Cost (CO) has a significant relationship to (Alanaqr. 2006: Miller and Sim. 
Perceived Ease of Use (PEOU). 

2004: Satinsky, 2004 and Poon 

Hi: Users - Patient Relationship (UPR) has a significant (Morton. 2008: Gadd and Pernrod. 
relationship to Perceived Usefi~lness (PU). 

2001; Dansky et al.. 1999 and 

Detmer and Friedman. 1994). 

H6: Use Bachground of computer- (UBC) has a (Alanazy, 2006: Socely et al., 2001 
significant a I-eli~tionship to Perceived Ease of Use 
(PEOU). 

and Danshq et al.. 1999 and 

Detmer and Friedman: 1994). 

H,: User Autonomy (U.4) lias a significant relationship (Ma-ton. 2008: Aldosari, 2003; 
to Perceived Usefulness (PI I). Gadd and Penrod. 200 1 ) 

H8: Resistances to New Tecllnology (RNT) has a (Alanazy, 2006: Miller and Sim 
sipiifica~lt relationship to Perceived Ease of Use 2004 and Dalls,y ct 1999i 
(PEOU). 

Ho: Perceived Ease of Use (PEOU) has a significant (HasIina.2009: Morton. 2008; 
relationship to Perceived Usefulness (PU). Alanazy, 2006; Sekarali. 2003): 

Miller and Sin1 2004: Aldosari. 

2003; Chau and Hu. 2002 and Hu. 



Ill , , :  I'crceiveci llase of Use (PEOII) has signillcant (hlorton. 2008: Alanaz~,. 2006: 
relationship to Attitude 'Toward Using (ATU). 

I l~lssc! a n d  Husxe!. 1007: h4illt.1. 

and Sim 3004: illcio\ari. 3003: 

Clia~r and HLI. 3002 and H L I . ~ ~  al . 

1099). 

I 1  I I : Perceived Ilsefirlness (PU) has a signiticant (Morton. 2008: Alanazy. 2006: 
relationship to Attitude *I  oward Using (ATU). 

Sachidanancla~n. 2006: Miller and 

and Hu. 3002: Seligman. 200 1 and 

Hu.et al.. 1 990) 

HI?: Attit~lde Toward Using (ATU) has a signiticant hlol-ton, 2008; Alanazv, 2006: - - 
relatio~rsliip to Rehaviot.al Intention to use (BI). 

(Sachidanandam. 2006): .locely et 

al.. (2001 ); Hu. et al. . 1999) 

H I;: The Organizational Factors (OF) has a significant 
relationship to PLJ. 

1-1 IJ :  The Individual Characterizes Factors (ICF) has a 
signiticnnt relationship to PEOU. 

I1 I3 and 11 13 d o  not have references, the researcher needs to test it to find if they 1:ave a 
significant relation or  not. 

3.6 Overview of EMRs in KAUH and JH 

In the context o f  Jordan. in 2002. KAUH carried out EMRs impleme~ltation called 

MEDCOME in its HIT in its attempt to  implement a patient-centered, enterprise \vide 

information and management system that enlla~lces Ilealthcare professionals. 

administrative staff and medical record staffs' efficiency (ALyaseen. 201 I ) .  K1JAl I 

boasts of 800 inpatient beds and approximately I I healthcare professionals 

comprising pl~ysicians, nurses. pharmacists and laboratory technicians in its employ 



\\orking in 15 departments. EMRs implemented in K A l i H  \\ere pro\ided h! a Jhmou\ 

South Aliican company. 

O n  the other hand. another hospital. S l  I .  carried out its EMRs implementation called 

CAREMf.4RE in 2003 \\ill1 its motives being similar to the former hospital - to pro\ ide 

a client-i'ocused quality care through excellence and cotnmilnity participation i n  a 

\vorkplace characterized by competent and committed staf'\\/ith progressi\e points of 

vie\+ (Jarnil. 20 1 I ). .Ill boasts ot' 300 beds and 433 healthcare professionals catering to 

patients divided among 10 departments. The EMRs in~ple~nented is also provided by a 

South Africaii company. Ho\\e\er. the EMIRS implemented in K A U t i  and .It] are 

characterized as smaller systems provided by the same company fiom South Africa. 

The EMRs in the mentioned hospitals consists of three components \v l~ie l~  are inpatient. 

outpatient and administrative components. 1'11e inpatient con~ponent is ~ n a d e  up oi- 

Patient ChartIProgress Notes. Drugs. Radiology. Laboratory Ordering. Drugs and Lab Test 

Monitoring. Medical History. Refen-als, Procedure. Admissions. and Discharge Procedures 

\\ihile the outpatient component is made up of:, Patient Charts. Drugs, Radiology. 

Laboratory Ordering. Medical History, Referrals, and Procedures. Finally. the administrative 

c o n ~ p o ~ ~ e ~ ~ t  comprises; Patient Appointment. Billing Infonnation. Warded and Discharge. 

Report Generation. Infom~ation of Demograpl~ics and others. 

3.6.1 EMRs functionalities in KAUH and JH Hospitals 

The present section explains the EMRs functionalities, that have been i~nplen~ented in 

both l~ospitals. To start with, the patient chart records the patient's health data \lihich is 

also called progress notes comprising of the patient's basic it~formation. patient name. 
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riiedical record number. sex. date mid place oi'hirtl~. age. I~~iglit .  \\eight. addrc~s. allerg! 

i~~forrnatin~~. medical history. vital sig11s. Ilistor~ ol'drirg use. sadiolog) l~istor!. lab test 

I~istorj, and current patient cl1a1-t for up-to-date patient vital signs. \~111113t0111s a 1 ~ 1  

diagnosis. Cl~al-ting patient's records may eitller be te!l~plate-based or fi-ee te\t-bawd: 

the lattel being the preferred for-mat of the healtl~care professio~lals. 

Moreover. drugs, radiology and lab testing ordering are other fil~lctionalities Illat all()\\ 

the I~ealtllcare professionals to order drugs. access radiology tests and lab tests fhr 

patients. Drug ordering for\va:-ds tlie patient's drug prescriptions to the Pharti~acj IS. 

radiology orders the patient's X-ray require~ne~~ts and is for\\~arded to the Radiolog! IS 

in the Radiology Department \$11ile lab test ordering is for\\iarded to the laboratory IS in 

the Patl~ology Department for handling lab tests. The results ol'the tests \vill be recorded 

directl! in the EMRs. A(lditionally. all three \!stems are directly integrated to the 

EMRs. 

In addition to the above systems. laboratory monitoring works to monitor patient's drugs 

and antibiotics dosage. The lab tests are probided by the healthcare professionals to their 

patients in a timely fashion depicting the patient's Iiealtl~ progress. All the patient's 

health progress. symptoms. diagnoses and t reat~~iel~ts  tl~rougl~out Ihe years are kept in 

the patient's medical Iiistory. This tile is important for both prcsent al?d fi~ti~re references 

and is al\vays referred to by the healthcare professionals prior to their session \\it11 the 

patient. 

Another functionality called procedure is utilized upon lnajor or mild surgery, opesation 

or investigation. When a healthcare professio~~al is required to perforri~ procedures 

during the operation, procedure allows him to discuss the necessary procedure \vith the 
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nurses or otl~er doctors for ~iiedical ad\ ice and rel'e~.e~ice\. Olie other functio~ialit! is the 

~lclnlission i~~formation \\liicl~ is concerned \\it11 the patient's admission to the \ \ a d .  

recording  he date. time. recluire~nent of admission a11d date and time 01' patient's 

discl~arge. 

After a thorougl~ investigation ol' both hospitals representing 12~1blic and private 

hospitals. and their I:MR i m p l e n ~ e ~ ~ t a t i o ~ ~  for a considerable number 01' !ears. the 

researcher cllose tlle hospitals as the case studies Ihr the present research. 

3.7 Research Approach 

A rescarch approacll can be categorized into a qualitative and a quantitati\te approach o\ving 

to the kind of data required for the research. The former tjpe ol'approacll deals \$,it11 the 

exploration of a cub-iect as close to reality as possible (Saunders, et a1 . 20091 \zhich nlakes 

them uset'i~l in carrying out case studies. for the purpose of collecting accurate 

information with an in-depth comprehension of the research problem. 011 the other hand. 

the latter approach (quantitative approach) con~prises quantitiable data (Saunders. et a].. 

2009). 

Fu~-ther elaboration of the difference is provided by Yin (2003) \\ho claims that 

qualitative methods generally deal with case studies, \vith the main goal of in-depth 

comprehension of the researcll problen~ \vl~ile quantitative reseal.cl1 comprises 

quantifiable numerical data (Saunders, et al., 2009). Quantitative research nor~nally 

represents formalized and structured data which deals \+ith quantifying numbers such as 

the number of people who would buy a particular product or the percentage of people 



\\/Ilo advocate a certain statement or the rate of satishction ol'consume14. Accoldin9 to 

Seharan (2003). this t!pe o t ' a p p r c ~ ~ l ~  facilitate\ online research. 

Tlie choice of approach in a stud! is ge11eral I! bawd 0 1 1  thc pilrpose hcl1i11d t l ~ c  \ t l~d)  

(Saunders. et a l .  2000). fable 3.3 lists d o \ \ n  the dil'krences het\\ccn t l ~ c  t \ \o 

Questionnaire Qualitative Data Qua11tit:ltive Data 

Questions Deals with meanings behind Deals it ith ineanings bcllind 
~vords the nunlbers 

Data Classifies u~~stri~ctured data Often deals wit11 numerical 
into different types and structured data 

Analyzes Analyzes through 
conceptualization 

Analyzes thl-uugh diagralns 
and statistics 

In the present s tud~f ,  the researcl!er aims to e ~ p l o r e  the pe1,ception of healtl~care 

professionals regarding the in~plementation of EMRs in .Iordanian I~ospitals. 'Pile ail11 

indicates a need for a quantitative approach in studying professional hcalthcare 

population in hospitals regarding the implementation of EMRs. In the present study. this 

lends comprehension of factors that are relevant to studying EMRs implementation in 

the Jordanian conteut. Tl1erefo1.e. quantitative approach is chosen for thc present 

research. 

3.7.1 Causal vs. Correlation 

Tlie deterniination of the study is the correlation. \vhicli is suitable to be carried out and 

should be determined. In most studies, multiple factors are the causes of proble~ns and in 

the present study; the aim is to identify the iniportant factors that impact the problem as 
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opposed to laying do \ \n  tlie ~.elationsliip of cause and ef'fect. S e l \ n ~ . a ~ ~  (2003) li~~.tlier 

discussed this t jpe  ol'approacli h!, stating tliat correlation sti~clies are gcne~.all! carried 

nut \\,11en the researcher aims to pinpoint !he l'actors tliat impact tlie prohle~n. .l'lie most 

suitable model to use for this type of approach is I'earson correlation mat~.is. \\hic11 \ \ . i l l  

exhibit the direction, strength. and signilicance of the hivariate relationships of the entire 

factors in the study. 

In the case of a causal study. it is usually carried out in order to study a cause and effect 

relationship bet\\leen one or more issues \vhile a correlation study is often carried out i f '  

important factors of a problem are required to be identified ( Sekaran. 2003). 

3.7.2 Unit of Analysis 

Unit of analj~sis is the level of summation of data collected \vhich guides thc research 

questions. data collection methods. sample size and the faclors in the research 

framework throughout the analysis (Saunders. ct al.. 2009). The proble~n statement of 

the present study concentrates on the factors impacting the healthcare professionals 

regarding EMRs implementation. The study is specifically interested in studying every 

individual healthcare professional \\lorking in .lordmian l~ospitals: therefore. it comes to 

reason that the unit of analysis in this regard is the individual. The I-esearcher regarded 

every individual healthcare professional's response to tlie questionnaire individually and 

considered their individual response just once for the purpose of the study. 



3.8 Research Instl-unle~lt 1)e~~elopment 

, I he development of the research instrument used for data collectio~i regarding 

l~ealtllcare professionals' opinions ancl insigllts of EMRs implenlentation is clcsc~.ibcd in 

this section. The entire details concerning the sul!jects. scale developlnent and items. 

instrument and content \,alidation are explored. In addition. a discussion regal.ding thc 

carrying out of pilot tests and thc explanation ofi.he final instrun~ent are also explored. 

From the first step of the development of the research instrun~ent to the last. the entirc 

consecutive steps are explained coupled \vith the suitable literature supporting the data 

analysis technique. Consequentlj.. the data analysis is also explained. 

3.8.1 Instrument 

The researcher in this study is using personally administered questionnaire as the data 

collection method. There are several reasons \\hich have inspired the researcher to 

choose the questionnaire approach. l'he first reason is related to the large scale sample 

being investigated. The convenience of the questionnaire as a data collection metl~od in 

large scale samples has pro\ en to be reliable. Secondly. anonymity is assured. Thirdly. 

doubts regarding the \\ording of the research can be eliminated and clarilied. Fourthly, 

the response rate usually yields a high rate. La\tly. the accessibility of participants is 

high because the researcher can easily approach and assemble the participants at the 

workplace. The questionnaire \\(as adapted as sl~o\vs in Appendix I3 and its items that 

were used in the stud! are based 011 surve!s Sor~nulated by Haslina (2009). Morton 

(2008), Alanazy (2006) and Davis (1 989). 



3.8.2 Scale ltcllls 

The origin of initial scale items \yere discirssed in detail in [he Appendis C' and in 

section 3.8.3 ot'Ihe p~.escnt 1.esearc11 along \ \  it11 the questio~~nai~-e.  \\~I~ich list 111e items in 

the instr i~~~ients along \\:it11 its origi11. In this seclioll. the di~nensions l'or each sct of items 

are listed. Chapter .l7\\:o described each dimc11sio11 completelj, \vI~icl~ \\cse: 

Organizational Lcadership. User I~ivcl lven~el~~.  Training. I Iigh Cost. I Jser-Patient 

Relatio~~sl~ip.  and Resistance to Ne\v 'Tecl~r~olog!;. I~lser Autonolny. Users Background of 

Computers. Ease 01' Lise and Uset'ul~~ess. 

Finally. a five-point Likert response t i>rma~ (ranging fro111 "strongly agree = > I 1  to 

"stro11gIy disagree = 1 ") \\/as adopted 011 the original five-point scale format. This \ \as 

based on the niatiageme~~t team's elperience \\lit11 previous surveqs. \\hich indicated that 

the five-point format \\auld reduce the frustration Ic\lel of the respondent healthcare 

professionals. and \ \ o d d  tliereh! increase the response rate and the cli~ality of the 

responses (Babahus and Mangold. 1992). Table 3.4 lists the codes and descriptions for 

PU, PEOU. attitude to\\lards using EMRs and B1. l'liese variables are based on Davis 

( 1  989). 

3.8.3 Qoestionoaire Design 

The cluesiion~~aire comprises eight pages and is attached i n  Appendix C. 'fhe first page 

briefly describes the research. ob-jectives. i n ~ t r ~ ~ c t i o n ~ .  tietinition of key terms and 

contains a statement regarding the consent of the participant in completing and returning 

the survey. 



- 

2 .  I I~1ser.s -Patient Kc.lntio~~sllil, I !PR I I . I-lie p ; ~ l i e ~ ~ t ' s  conlitic~~icc ill [lie 

( hlort on.2OOS) Iicalll~care ~,~.ott.ssional \ \ i l l  iric~-ea!,t. i t '  
the patiellt sccs (lie hz:rIrlic.a~.e 
171'ot>ssionaI using con1pu~c.r-1,nsetl 
~ecl~~iolog!. a\  a diagnobtic aid. 

III'R 2 7 .  lisirig the I'h'IR \!sten1 tlir-entc~is tlic 
liealt1ical.e profi.ssional'\ c~.edihilit! \\.it11 
Ilis1lic.r pntic~its ( K ). 

1-II'R 3 3. Using the EMII skstcnl reduces the 
patient's satisli~ctio~i \\it11 the c1~1;1lil! o f  
healtlicn~~e Iie/she receives ( R )  . 

UI'R -I -I. 0vcr:lll. using Ihc t jMK sy ten i  is 
inlerfering \\'ill1 the ef'li-c~i\/enclss of  the 
user-patient inte~.actio~i. 

2.2 User Backy~.oiuiJ of UBC 1 I .  1 have the required shills to use the 
computer conlputcr. 
(Alanazy. 2006) UBC 2 3. 1 do not k~lo\v lil>\v to ~ ~ s c  a co~np~ltel-  

alid \vo~rld ~.atlier have sonleone clsc clo 
tlie computer-related uork for me (R) .  

IJRC 3 3.la1n \\;illin2 to impro\te In!. co~nputer 
literacy through proper training so as to 
be more efticient in 1111 \vork. 

lJRC 4 -1. My computc~. literacy encourages me 
to use ERIR systeni. 

3.3 Users Autonclm! IJA I I. Usin? the EMR system is illcreasing 

(Morton. 2008) 
the liospital ad~ninistration's abilit! to 
control alid nionitol- the hcaltl~c~lre 
professional practices and decision- 
making. 

UA 2 3. Using tlie EMR system InajT result in 
legal or ethical problems for the 
Ilealthcare professional. 

UA 3 3. Using the EMR system may threaten 
the healthcare professional and 
pl.ofessiot~al privac5 (R) . 

UA 4 1. lJsing the EMR system may l i~nit  the 
healthcare prclfessional autonolny in 
making clinical decisions or judgments 
i R). 

UA 5 5.0verall. the healthcare professional 
attitude about using the EMK system 
may be negatively affected as a result of 
the incrcasrd control and nionitoring of 
hislher clinical practices and decisio~i- 
making (R) .  

U k  6 Overal I. the heal lhcare professionals 
attitude about using the EMR s!;stem 
may be negati\lel! affected 3s a result of 
the security, legal and/or ethical concerns 
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1.4 Resistance to N o \  'l'ccllr~olog! i<N'l- I 1 . 1 like lo ntl01,t rlc\\ anti erncl.girly 
technologies 3.; lollg a s  the! are I)l-o\,en 

( A  lanaz~-.  1006) 
to provide :III increase in qi~alit! atid 
ellicicnc!. 

RN7P 2 7. 1 like to kccp m!sclJ' inlbrmecl a n d  LII) 

to date or1 the most recenl ~nedic::l 
technc>logical atlva!~cements in my field. 

KNT 3 3. I consider technophobia (fear of i~sing 
techni>log!,) to be a pi-oble111 i n  
implementing I-M R s! stem among 
I~ealtl~cal-e professional ( R ) .  

R N T  4 4. The emergence of nru techniques fo~.  
electronic medical file system needs time 
and training to  learn (R). 

-- 

(R): Reverse Coding 

There are eight variables of 01- and ICF f~~c tors  as clearly slio\\n in '[able ;.5.Tl1e 

researchel aims to study the relationships of the eight variables to PU and I'EOI) 

separately. The eiglit variables are: Organizationrtl Leadership. User Involve~~ient. 

Training. Cost. Ilser-Patient Relationship. and Resistance to New Teclinology. User 

Autonomy and Users' Background of Computers. Tlie researcher's goal is tlie validation 

of \vlietlier or not the relations between each variable are significant prior to their testing 

in the OF and ICF composite factor. Significant variables are tested in the OF' and ICF 

composite factor after \\liicli t h e  are accepted as a part of the OF and ICF variables. If 

tliey are found to be insignificant. tlien tliey are eucluded from tlie composite factor. The 

research model needs to be ,efined in order to present tlie relationships among 

independent and dependent variables. Tlie arrow indicates the relationships among the 

tested variables beginning from independent to dependent variables. Tlie relationships 



among the indepcntlent \asiablcs arc labeled l'so~n one to ~liisteen: thistec~i i171plic5 the 

ni~mbes of I]! 1 ~ ) t  I~cses to bc li)~.~nillared ii.o~n tlic se\ca~.cll ~ilodel \ho\\ 11 i n  I- iyi~re 3.1. 

3.8.4 Demog~.aphics o f  Strrdj~ 1'ol)ul;ltion ant1 I lcsca~.rl l  S a ~ l l p l i n g  

J~~dgrnent sampling in\'olves the clloice of sul?jects \ \) lo arc in the hest pos: ..iron ' to 

provide the inforn~ation ~.eqi~ised: also ji~dgment sampling ma! cul-tail the 

ceneralizability ol' the tindirlgs (Seknran. 2003). IHo\\e\/er. i t  is t lle table sanipling " 

method fbr obtaining the type of information that is required f rnn~ \/esy specitic pockets 

of people \vho alone possess thc needed facts and can give inl'or~nation  sough^. 111 

business settings and pat-ticulasly l i ~ s  market researches. only lenders \vho are \/cry 

knowledgeable are included in thc sample. Enligl~tencd vie\\-s and kno\\ledge constitute 

a rich data source. .ludgment sampling calls for special efforts to locate and gain access 

to the individuals who do have the reqi~isite information (Seknran. 2003). 

Judgment sampling is suitable for the present study \\hich took the target sample from 

healthcare professionals in the King Abdullah I!niversi t Hospital (Go\iemment 

hospital) and Jordan Hospital (private l~ospital). These t\so Jordanian hospitals \\/ere 

selected because these hospitals pioneered i n  full il~~plenlentation of EblRs in Jordanian 

hospitals and they have a good command and level of expertise in implen1entatio11 of 

EMRs. 1111equal data sampling is also carried out for convenience. e.g. \\hen it is 

expedient to collect data from o n l ~  one or more le\/els. disregarding the others. Both 

hospitals are located in  different places in Jordan that cover some pasts of Sosdan: 

northern and central regions of .lordon and \:ere targeted in the questionnaire. This 

variety and diversification would increase the stability of the sample because the) can 

1 04 



reflect a cle:~r rcprescntatiori 01' all I1osl~it~Js ill .JOI.C~:III 3s \\ell as tlic o\~t'~.:iIl attitudes 

to\\.ards ~ ls i~ ig  EM lis. 

7Iie c l ~ ~ e s t i o n ~ i ~ ~ i ~ e  \ \as  lol.lii~~latcd in \ L I C I I  a \\a! to collect ~nli>lmation regarding the 

l ~ ~ p o t l i c ~ e s  descril3cd in tlii\ cliapte~. Phc q~~c\tiolinaire target\ f i ) ~ ~ r  g r o ~ ~ p s  of'liealthcare 

professiol~als \\I10 \\/orb in tlie .lo~.danian Ilospitals as 4pecitied above. The targeted 

11ealthcare professionals arc I-espccti\ el! : ph! sicia~is. nurse<. pliar~nacists. and laborator! 

staff. The purpose of choosing the groups lie\ in the fact that each group generally deals 

\vith a significant part of ENIRs: therefore. cacli of tlie~ii pro\~ides a valuable insight into 

the intricate \\orkings as 3 \\hole. (Ahyagria, 3009). 

3.8.5 Calculation of Sample Size ao(l Response Kate 

In order to carry out tlie ai~iis of tlie researcli. respondents \\ere represented by 

Iiealtlicare professionals chosen from t\vo hospitals in dil'ferent pal-ts of .lordall. ,411 of 

the participants \%ere eligible to participate owing to their experience of EMRs in their 

respective hospitals as the government and l~ospital policies made i t  compulsory to have 

full implementation and use of EMRs in the l~ospitals concerned. Nevertheless, the 

researcher made sure that respondents fultilled the follo\\ing t\+o criteria: ( I )  the) must 

possess at least three months' experience of EMRs use in the l~ospitals; and (2) their area 

of uork should encompass both the outpatient and inpatient settings. The respondents' 

initial IT skills were not made a part of the almve criteria. 

Therefore. after considering the selection criteria, the researcher identified 235 

healthcare professionals in KAOH that included: 80 physicians. 126 Nurses. 9 

Pharmacists and 20 Laboratory Staff. At .lH. there were 78 healthcare professionals 
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including: 30 pl~!sicians. 42 Nurses. 2 I'h:~rrnacists and 4 I>ahorator! stall: \ \ I I o  \\ere 

eligihlc to be i n \  ol\cti in this st~~cl;. and \ \c~c.  cor~sidc~-cd as n \/illid pol,ulation. l able 

-3.6 sho\\.s the rcsenrcllcr calculated the s a ~ l ~ l ~ l c  size in detail for- cach I~osl>ital based 

on numher of hcalthcare pl.ofessionals li>r each hospital. 

NalneOf No.of  P h y s i c i : ~ ~ ~  NIII-srs Pharmacists Laborato~-y Total of 
Hospital Populatioti P= 61 5 1'= 933 P= 61 I)= 132 San~ple  

(P) (S)  

I .The 131 l +p= 450 1'=700 P = 51  P=110 235 
King S = 80 S =  126 S = 9  S= 20 
Abdullah 
Universiti 
Hospital 

2. Jordan 433 P= I65 p=233 f'= 13 P= 22 78 
Hosl.>ital S=?0 S=12 S= 7 S=3 

* Example: sa~nple of physicians in K A i l H  

Rate = Total oSPopulation of any group / Total of Population for all groups 

= 35% Rate thr the group of physicians 

Number of pl~ysicians = Kate*3 13 according to (Sekaran. 2003) 

= 35 %*3 13=1 10 Number of all physicians who will be respondents 

* N~umber of sample (pllysicians) for every group 

= 50 sampie of physicians in KXUH 



According ro Seknran ( 2 0 0 3 ) .  il'the pol,i~lation \vas 1700. then rllc sainple size shoi~ld be 

a minin~illn of' -? I - ?  as sho\\n in I able 3.7. I lo\\e\ el-. in anticipation ot' a lo\\ response 

rate from the Iiealthcarc 131-ofkssionals. tlie rcsca~.che~ decided to increase the sample s i ~ e  

li)r K A I I  ti and .I14 to up to 344 (3 I3 t (3  I?* 10%)). thc ~.cse~~t.cher distributed 344 

cli~estionnaires lo the ~.eslx)ndents to gel ri1ol.e returncd and usable clucstion~~aires li-0111 

l~ealtl~care proi'essic~nals. The researcher used rhe simple random method. as suggested 

b! Sekaran (2003). The actual questionnaires \\ere distributed to the I~ealtlicare 

l~rofessionals allel. revising the pilot questionnaires. l'lie participants \\ere given a month 

to complete the questionnaires. 

N= is population size S=is saniple size 

In the present research. content validity is supported and validated during the pre-test 

a ~ l d  the pilot test. The questionnaires \vere distributed to academic dornain experts \+here 

by most of tlie~n have extensive experience with EMRs. 71'11e!, \+ere requested to p r o ~ i d e  

their feedback and comments regarding the questionnaire's quality. These included four 

PhD students and nine lecturers from Universiti Ulara Malaysia (UUM) (five Professol-s 



and ii)i~r iZshoci;~te I'~.ol'c\io~.~). I he cl i~cstion~i;~i~c \ \ a \  modilied LO ~.ellc'ct tlie lkedback 

recei\ ed liom all g r o ~ ~ j > \ .  

For most t!jxsoI' statistical dala. sample size i h  iriil>e~.nti\,e arici li)r filctor analysis. at 

least ti\,e cases are needed l'or eacli \,a~.iahlc (Sekar-an. 2003). In addition a sample 

numbering 100 is acceptable altliough a sariil,le nunibcring 300+ is more pr.et;=rable 

(Sekaran. 2003). Seki~ra~l's (2003) rille of thumb and factors alfccting decisions of 

sample sire guided the present stud!.. 'l'hese l'actors are as follo\\s: 

1. Sample si7e should be more t11an 30 and less than 500 to be effeeti\le in 111ost 

researches. 

2. 'Ihe degree of precision needed. 

3. The risks in\olved Ihr the prediction of a certain degree of precision. 

4. The number of ~ariability compl-iies the population. 

5 .  'The cost. ii111e constrainls. and the population size. 

6. No sample statistics is going to be c u c t l y  the bame as tlie population parameter. no 

matter ho\\ sophisticated tlie probability sampling design may be. 

7. A large sample size is only effective if it is coupled with an appropriate sampling 

design. 

The sample size taken in the present research \vas considered just right as the cases 

available numbered 213. For the purpose of' getting a high degree of response from the 

healthcare pl-ofessionals. they Lvere asked to ans\\er the survey qi~estions and the results 

were collected after one month. To reiterate. 344 questionnaires \L1ere distributed to 

healthcare professionals \\torking in t\vo llospitals in Jordan. The questionnaire contains 



crite~.ioli li1clor5 adoptccl li-0111 ]>re\ iol~s studies. Accordin? to ( I  lair. Anderson. 7'atham. 

slid L3lnck.lOOX). ~.ct\l>o~i\c. rate i \  co~isidercd a \  the percentage 01' the aggregate 

'1 i~e"ionliaircs ~ilailecl and \\crc c'o~npleled and sen1 back b!. tllc I-ecpo~~dents. 

In Illis s lud~..  attelnpth \\ere made to illcrc:lse the response rate Ihro~lgh re~ilinding the 

~.espondel~ts b! telej?l~one calls and self visits as s~rggested by Sekaran. (2003). As a 

result of' tllcsc e1'ti)tls. O L I ~  01' 344 q~~estionnaires distributed perso~lally by hand to the 

respondents in I~ospitals. 2 1 respondents responded a11d returned the questionnaires 

~naking :I response rate of' 73%. O L I ~  of these. 38 questionnaires \\!ere discarded from 

analysis because tlie) \\ere not completel!, filled. Event~lally. 68 cluestionnaires were 

deleted because the average use per day of EiVlRs \\as less than one hour. \\jhich 

indicated their usage so lo\\, ancl 145 questionnaires \\/ere ~ ~ s e d  for fiil-ther analysis, 

making a valid response rate of 42%. I his response sale is excellent considering t l~at  

Sekaran (2003) argued that a responce rate of 30% is acceptable for surveys. Table 3.8 

SIIO\LS the response rate and the usable queslionnaires for this study 

Number of Distributed Questionnaires 344 

Unreturned 9 3 

Uncompleted 3 8 

Returned and usable questionnaires 713 

Responds have ~1si11g EMRs Less than one 6 8 

hour 

Response Ratc (1 45\344) 42% 

The precision of the study is judged according to h o \ ~  close is the result to the 

characteristics of the population. Precision is considered to be a litnction of the 
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\'ariahilit! degree in the soml>ling dist~.ibution oJ'the sample mean. 'l'his variability is 

considescd as the standard error and genesall!, speaking. the smaller the population 

~ar'ialion. the smnllc~- tl1r error size. impl!ing the impel-tance of a moclerate size. 

A p p c i ~ i i x  1) prcsents the \.slue of' standard error het\vc.cn .I01 and ~962,  indicating 

\/ariation and the homogeneit! 01'111e popi~lation. 

3.8.6 Face Validi* 

Face \lalidit\ represents the extent of'the healthcare proft.ssionals' belief in tlle relevancy 

of the qucs t in~~s  to the main t a s~e t  ot' inqilir)'. ]:ace validit\- is supported by t l ~ e  pre- 

testing and pilot testing of tlie clue~tionnaire. .4 total of ten revie\\ers \\,ere requested to 

give their comnlents and opinions regarding the cluestionnaire's quality and 

e n l ~ a n c e ~ ~ ~ e n t .  Fro111 the re\ie\\ers of tlie cluestionnaire and pilot test participants 

feedback. both reportcd that the questions \\ere app~.opriate Ihr the topic. No one 

coniplained that the questionnaire contai~~ed items that \!ere il-releva~~t to  s sing EMRs 

in~plen~entation or sample types. Based on the comments. the questionnaire's quality 

was validated. 

Almost all healthcare professionals in the selected hospitals have a good com~nand of 

English. Thesefore. it is nor111alIy evpected that the participants can fully i~nderstand the 

questionnaire items and respond to them correctly wit11 relative ease. However, the 

resea~.cher \+)as quite alert and mindful of the fact that some of t l ~ e  staff mig11t not be able 

to S~IO\Y a con1petcnt c o n ~ r n a ~ ~ d  of understandi~~g the cluestionnaire i ten~s.  Usually. 

questionnaire items can pose certain difficulties of i~nderstanding due to the language 

precision used and hence affecting t l ~ e  accuracy and precision of sesponse required. 



'I 'I~c~.cli~~~c'. tlle qi~es~iorlllni~c'c \\:IS t~.:insla~ctl \ia ;I ~~r.ocedut.e ol'double-hack translation. 

I.'il.st the EliglisI1 \ersion \ \ i lS  11.;111sl;ited into the Arabic language by t\\w proftssional 

translators as sllo\\s i n  ;2l~l~cntlis ,.I. Later [he Arahic version was re-translated into the 

I~:nglisll language h! a tlill'erent ~~r.oli.ssiona1 translator. The original English version \\)as 

then coml3arc.d \ \ i t11  the I-c-translated English \;crsion to chcck ti,r consistency in the 

translation. .Appendis C' sho\\;s tlie rcscarch questionnaire in both languages. 

I~~~rtherrnore. the reseal-cher \,isited all hospitals in Jordan jvliich have full 

implementation of I<hllRs fhr ~athel-ing data. As tlie first step. tlie researcher contacted 

the directors and managers i n  order to get pcrrnission for conducting the research after 

getting approval ti-om the research department of the KAlJH and .IH as shown in 

Appendix A. The l.esearcher sent an official letter to the hospital directors seeking to 

acquire permission to conduct this study in their hospitals and to request permission to 

collect data lieom these hospitals. As the second step. they \\/ere informed that 

participation into the I-esearch study is optional and they were assured that they can 

abstain or withdraiv from pal-ticipalion at an!, time. Also. tlie participants' anonymity 

were ensured and preserved. 

3.8.7 Constl-uct ValicliQ 

According to Hair. Black. Babin and Anderson (2009). constn~ct validity is the extent to 

\vhich a measure~nent correspontls to Iheoretical concepts (constructs) concerning the 

phenomenon under study. Also. construct validity is defined by Sekaran (2003) as the 

degree to \vhich operationalization of a construct adeqi~ately represents what is meant by 

theoretical account of the construct being measured. In this study, the construct validity 



c\a~iiincd ho\\ \\ell the tlieo~.c.tical ~xtionalc ~11itlc1.1ying the measusements can he 

obtaincd b!  s sing factor anal!\is test (see section 4.5.1 ). 

3.8.8 Con\w-gent Validity 

Convergent validity is dclined b!, 1 lair et al. (2009) as "/hc) c.~/c>n/ /o il.llic.11 /llc L ' O I I . S / I - ~ I C /  

is ] ~ O . S ; / ~ ~ ~ C J / ) .  COI.I.C>/LI/C>(~ i1,;//1 O / / I C V -  I ~ I ~ L I . S ? I I - ~ > . S  //1cj . Y ( I I I ? O  ~ ~ O I ~ . Y / I * ~ I C / ' .  (13. 239)~  111 this 

study. convergent validity \\,as ~ ~ s e d  to establish construct \lalidity. It evaluated the 

degree to \\hich two measures of the same concept are correlated. In addition. 

con\.ergent \;nlidit! \\as conducted t111.ough fhctor anal~.sis in order to obtain a more in- 

dcpth judg~iient of the dimensionality of the construct under study (Hair et al.. 2009). 

l'he reseal-clier conducted an exploratory factor analysis to deeply examine the factor 

structul-c of the items instrument, The results show that the i!ems selected in this stlid? 

have achieved convergent validity. 

According to Hair et al. (2009). discriminant validity is "/11e extent to ~vhich /he 

con.s/r~ic./ (foes no/ co~'i.el(l/c~ 111ill1 o/l~er nlec~.,ul.cs /hut ~n-e  ~ f i f f e r ~ l ~ /  ,fio111 it'' (p. 239). 

Therefore. higl~ discriminant validity is e\ idenced by a uniqueness ot' statistical 

construct and captures some phenomenon tliat ntl~cr nieasuses do not. According to 

Kline (1998). discriminant validity is presented \\hen cross-co~~clations bet\\leen 

indicators measuring different factors are moderately strong (see section 4.5.3). 



3.8. I 0 1'1.c.-Tcs t 

I'rc-tc\ti~lg is a srcp of ~.esca~.cl~ dc\clol>ment that assists in ensuring tlie instrument's 

Ihce \ alidit! and content \ alidit!. As mentioned earlier. the survey \ \a\  distributed to 

uni\ ers~t! otlicials \\]lo are e\l>erts in EhlRs models. methodology, research design. 

statistical anal!sis and questionrinirc \\riting. Furtliermore. postgraduate lecturers from 

rhc I'l' Jcl,a~-tments also contributed to the questio11nair.e'~ review and provision of 

feed bacL 1;)s l.cvision and moditication. 

Tlie process \ \as repeated many times \\liich took time and stretched tlie instrument's 

de~e lopn~en t  into three ~iionihs. Tlie feedback taken from the individuals led to 

additio~ial literature review regarding various aspects of EMRs model. survey design as 

\\el I as nietliodology. 

3.8.1 1 Pilot Test 

[luring tlie pilot study. tlie researcl~er made it a point to carry out discussions with the 

respondents regarding any an~bigilities of the questionnaire including its wording and 

translation. Soon after, a reliabilit) tcst for each instrument was carried out through the 

data collected in tlie pilot study. 

Based on Swenson and Wretman's (1992) stud),. around 2-10 percent of  the total 

population is appropriate to be considered in tlie pilot-test of the question~iaires. Hence. 

i n  accord:unce \vith tlie population size of the present research \vI~ich is 313, the 

researcher distributed 3 1 questionnaires for tlie pilot-test. In this regard. the pilot study 

was conducted at the KALIH. The researchers c11oose this hospital because it had full 
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i~iiple~iie~irariw 01' I-kll<s and rhis hospiral is pol)ular in the bliddle East. ' 1 ' 1 1 ~  

q~~est io~inai~-cs  \\ere gi\,cn lo a salilple ol'licallhcare professionals -3 I respnncients \vcrt. 

cliosctl co~iilx.ising ten ph!,sicians. thit-rccn nurses. t i ) ~ ~ r  pliarmacists and l i ~ ~ r  Iaboratc)~.!, 

staff. The 1icaltl1ca1.e pr.ofessionaJs \vcre given three clays to conlplete tllc q~~estionnaircs. 

11p(~i collecting back the cli~cstionnaires: they \\.ere checked and revised by the 

rcsearclier 1i)r an!' inadequacy that ~iiug have emerged when the respondents ans\\/ered 

the items. Al'ler that. the data \\-as anal!,& using SPSS version 18 for reliability. Tahle 

3.9 belo\\, slio\vs tlie reliability coefficient (Cronbach's alpha) for m~lltiple used itenis in 

tlie pilot stud!!. \\;liere each C O I I S ~ ~ L I C ~  sIic)\vs Cronbacli's alpha readings of acceptable 

values of above .6O (Coakes and Steed. 2003). A reliability value for all the constructs 

were in the range lioln 0.72 to 0.89. 'Phis indicated that all constructs have ir~tenial 

acceptable consistency. 

Variable name 

Organization Leadership 
User Involvenient 
Training 
High Cost 
User Patient Relationship 
Users Bachgroi~nd of Comp~~ter 
Resistance to Ne\\ Technology 
User Rutonoln) 
Ease of Irse 
Usefitlness 
Attitude To\\ards Using 
Behavioral Intention 

No. of items Cronbach's Alpha 
Pilot/(n = 31) 



I Ilc qi~c\tionnnilc emplo! ed \ \as printed and henlthcare professionals \\ere reclilcstecl to 

r~~ l s \ \ c r  tlie clile\tions iuid o n  completion. the!, \\/ere required to submit tlie completed 

cli~esti(~ii~iairc b~ hand for tlie OLII-pose ol' a successful rate 01' response. Sehasan (2003) 

arsued that pel-sonal administration of' cli~estionnaires generally leads to tlie follo\\ing 

~,r.odiictivc sesults: the collection of the cc~mpleted responses in a short duration. 

clariticatioli of I-cspo~idents' ambiguities. introduction and clariticatio~i of' the sesearcli 

topic as \\ell as tlie motivation of respondents and it is a cheap and fastest approach in 

collecting clata. 

Conclusi\~el y tlie qiicstionnaitr in this researcli satistied all tlie requirements that i t  was 

an effective il~strulnelit including: suitability of design and layout. professiolial 

appearance. clar.it> of \\ording \\it11 just tlie right length. l'he fultillmerit of these 

requisemen~s enabled tlie respondents to tackle tlie questionnaire in an aberage time of 

seventeen minutes as evidenced from the pilot testing. 

3.9 Data Hanclli~lg 

After. tlie cluestionnaires \\/ere revised. it is distributed to a total of 334 healthcare 

professionals \\orking in KAUI-1 and .lH after \vhich tlie respondents \!)ere given a month 

to lill in the questionnaires. In tlie fourth \\eek, some of the respondents \\ere reminded 

of tlie questionnaires through plio~ie calls. At tlie end of the fourth week, tlie researcher 

personally collected the questionnaires from tlie hospital and ~na~iaged  to collect 25 1 

I-esponded questionnaires wit11 a response rate of  73%. 



3.9.1 Data Cotling 

Itclns i n  the cll~e'rtionnaire \\ere codcd by using t\vo or three initial letters that named the 

1ilctol.s. fi)llo\\ed b! thc cluestionnaire numbering. Tlie data coding \\auld prevent the 

I-escarcher l?om 11ii1hing mi'rtakes \\bile ma~iipulatirig the data. it \\rould riiakc the 

meaning of coding cas!, to ~lndcrstand. It \ \ i l l  also rnakc it easy to relcr back to tlie 

questionnaire as slio\vn in Table 3.4 and 3.5. 

3.9.2 Data Screening and Treatment 

7Tliirt~-eiglit questionnaires nut of 251 \\ere exempted from the analysis as they \\,ere 

inconipletc. A total of 68 questionnaires \bere these exempted due to tlie lo\b average use 

of EMRs daily. itliplying lo\\ usage. I:inaIly, only 145 questionnaires \Yere utilized in the 

analysis \vith a response rate of 42%. 

Following the revie\\ of qirestionnairc for analysis. data screening was conducted in t\\o 

phase. First. error detection in data entry was carried out through the use of freque~~cy 

table that sho\\~s odd scale measurements if data does not fall into the scale ri1anagement 

of 1-5. Second, tlie variable normality was assessed through the boxplot method and 

tests of skewness and kurtosis \vere conducted. 

Tlie boxplot \\)as utilized as opposed to histogram as the data volume \\as not 

considerable; merely 213 obser\led cases \\ere obtained in  the t\\o hospitals. In the 

asscssme~~t of kariable norn~ality. tlic researcher succeeded in  identifjing cases of outlier 

and after these cases were deleted, only 134 data remained fro~n both hospitals. 



( ) ~ ~ l I i e ~ ' s  art' consitlered as \ rlr.iahles that exist outside the normal level of'scores (]Hair t't 

31.. 2000). ~x'ss"c.s lo\\. scli~ared milltiple correlation \villi the rest ol'the variables. and 

lo\\. co~.~.elatio~is \\ i t11 all signilicant factors (C'oakes and Steed. 2009) . These outliers 

should be deleted ti.om the analysis. if required. in order to sustain tlie data analysis 

precision. Nc\;ertlieless. i f '  tlie numbel. 01' outlier cases are fie\\;, nearer to tlie bosplot 

\vhiskers line and may have no sig~iilicant impact on the mean value of tlie variable, then 

the!' Inay remain (Hair et al.. 2009) in the variable. 

.4dditio1iallj. the Lariables normality assessed by the boxplot method \\/as tested for 

ske\i~iess and Lurtnsic and the consideration \\/as such that ske\\mess \\it11 a value of 

lower than I .O is nonnal (Hair ct al.. 2009). Tlie assessment outcome \bill be presented 

in the nest cliapte~ I:our. Follo\\ing tlie conlirmation of the data's 1i.eedom from 

considerable oullier cases. tlie missing values \\ere replaced by the observed variables' 

mean value. 

3.9.3 Composite Factol-s 

Tlie relevant factors composite scores \\/ere calculated. Tlie composite score is referred 

to as the mean value of the variables belonging to each individual factor (Coakes and 

Steed. 2009). In the present study. the composite factors computed include 

Organizational Factors comprising Organizational Leadership. Users' Involvement. 

Training and Cost. also Individual Cliaracteristics coniprising Users - Patient 

Relationship. User Background of Computer. User Autonomy and Resistance to ]Ye\\ 

Technology, Perceived Ease of Use. Perceived Usefulness, Attitude To\vard Using and 
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(KhlO) measiI1.c 4110111~i indicate a sample adcquac>, of more tllali 0.6: this 1iiea\Llrc 

dcterrnilies \\ Iiellic~. 01. not pa~.lial correlations are small anlong 1actot.s. 

l\/lo~.co\.e~.. 1';Ictor estr.aclion \\;as i~tilized in tlie deterniitiatioli ol'tlie niltnber 01' li~ctors 

rcqi~ireci l i ~ r  data rcl2resentatiori. Tlie Exploratory Factors Analysis (I<F'A) \\as iitilizcd to 

extract (lie variables as presented in tlic nest chapter. I t  is colisidered as the most \\iidely 

used method of \lariable constr~lction (Coakes and Steed. 2009). 

3.9.5 Data Analysis 

Data anal! sis \ \as conducted through the use of simple Idinear Regress io~~ Techniques. 

First. A~ialysis ol' Variance (ANOVA) was ilsed to co~iduct an assessment of particular 

relations between l\\o or more on tlvo factors that are justitied by the study's 

li~potlieses. Second. tlie Multiple Regression and Stepnise are utilized it1 (lie assessment 

of tlie o\cl.nll model atid tlie effect of individual \ ariables in tlie deterniination of the 

actual user satisfi~ctio~i. 'I'lie Stepwise or Multiple Regression is selected for the best 

o u t c o ~ i i ~  p~.oduced b! their suitability to the studied theory. These methods enabled the 

researcher to statistically control the influences of tlie variables in the mode in an 

attempt to examine each \lariable's unique contribution. 

Tlie correlation ( R )  between two variables shows tlie linearity relation measurement 

betiveen two \,ariables (Coakes and Steed. 2009). Tlie variables' significant relation \vas 

tested to determine the statistical signiticance through tlie use of signiticant value \vitli a 

95% level of colitidence. Acco~.ding to Hair et al. (2009), tlie correlation level presenting 

a signilicant value of around 0.1 and lower than 0.3 is considered as a small correlation 

while those with 0.3 or less than 0.5 is considered as a medium correlation and finally. 
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rhose 1iiglic.r. than 0.5 is considered as a great correlation. The Statistical I>:~c.hngc fiv 

Social Scicnce (SPSS) Ver. 18.0 \\)as i~tilized in the present stud! as tlie data anal!sis 

soli\\ arc.. 

3.10 Conclusion 

'J'he present chapter exhibits and lays do\v~i tlie development and validation ot' the 

instrumcnt L I S C ~ .  therefore satisfying tlie requirement of the quantitative approach of  tliis 

stud!. A surve!, questionnaire was tlie instrumcnt employed to collect data fiom 

healthcare professionals including pliysicialis. nurses. pharmacists and laboratory staft'in 

different Iiospitals: i~idividuals numbering a total of 134 (145 - 1 I cases of  outliers) 

Iiealthcare professionals. These two hospitals (King Abdullah University Hospital and 

Jordan Hospital). one public and orie private hospital. \\ere selected because they 

pioneered fi~ll implementation of EMRs in Jorda~i. Suitclble measures \\ere created as 

items \~liicli \\ere the11 pre-tested. This \vas l'ollo\+ed by the measurement of conte~i: and 

face validity \vliich were pilot tested. evaluated and refined. This step ilivol\/ed the 

analysis and the approximate assessment of sample data for their validity and reliability. 

This \\/as follo\ved by the painstaking task of tlie acl.justment of scales items throilgh their 

deletion. addition and rewording where necessary. The present chapter also explains the 

research methodology il l  detail comprising procedures. process. and guidelines ensuri~lg 

the suitability of this kind of researcl~. 

The metl~od of questionnaire survey was utilized in the present study to tesl the 

developed healthcare professionals' acceptance inodel of EMRs implemenlation. 7'11e 

discussion portion of the study \vas carried out for the clarification of pal-ticular 

information that is ambiguous. Data collected was then analyzed through the Analysis of 
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Variance (ANOVA) and Multiple [<egression ,Anal! s is  usin? SPSS Ver. 18.0. T'he 

outcome of tlie hypotl~eses testing validate if tlie tested facto1.s are to he included in  lie 

de\eloped healthcare prolcssionals' acceptance model of'EMilis i~iiplcme~~latioi~. .  



CHAPTER FOUR 

DATA ANALYSIS AND RESULTS 

4.1 111 trotl~~ction 

This cliapter colitains tlie data onallsis and s e s ~ ~ l t s  ol'the tindings ol ' t l~e  rewarcli. T11c 

data analysis is divided into the a n a l ~ s i s  of tlie participating respondents tl~rnugh 

dcscripti\e statistics in order to guarantee data quality. the explorator!~ lactor anal! sis. 

con-elation a~~a lys i s  and also tlie anaI>sis to c1100se the structural model for tlie purpose 

of 11igher order constructs. Finallj. exan~inations of the other factors that intluencc the 

in~plenientation of Eh'lKs through multiple regressions \\ere carried out suppotted by 

content analysis of open-ended question of the factors. 

4.2 The Data Quality 

4.2.1 Data Inspection 

I~~spection and review of' the data \\as carried out through data analysis to ensure its 

suitability for analysis. The steps suggested by Hair et a1 (1998) \+ere carried out 

comprising ~ i i s s ing  data patterns, adherence to statistical assumptiol~s. identitication of 

outliers and a re\ iew of ske\\ ness and kurtosis. 

4.2.2 Visual Inspection 

A visual inspection of tlie data \\/as the tirst step and i t  revealed that some items slio\v 

that tlie medical staff unintentionally ~ n a d c  leverse coding: after answering some 

questions they reversed and changed their anslvers according to the proper scale 



mirrored by the questionnaire. Not a 5ingle item \\as taken out as the item\ 1Jiat \\ere not 

ans\\ercd did not e ~ c e c d  30% as 4~1ggesled b! .lobbe1 (1091): thi~s. all the item\ \\ere 

considered for use. 

4.2.3 Rlissing Data 

The researcher then searched for missing data and addressed thew accordingl! based on 

the suggestions by (Sekaran. 2003). Missing data refers to the number of' factors ha\/ing 

missing data for each indi\/idual: in the present study's data, tb i~r  cases indicated missi~ig 

data for items one. t\vo. fifieen and sevelitecn representing 10 prccznt. 13 percent. I S 

percent and 21 percent of the total data respcctivel! \\hich is 30 pel-cent belo\\ the 

cutoff. In addition. missing data also comprised the numbel- of cases that sho\ved 

missing data for each vilriablc: in the present stud!. one variable ha5 m~ssing data in 

three cases. representing 0.1 9 percent of all cases (412 13) \\hich is insignificant because 

out of 2 13 cases across 60 \rnriables. a Inere three items \\ere mis ing  f'or reasons 

unexplainable, \\hich made up to 0.19 percent of the total data. Missing data \\as not 

found to be a problem and \\(as completed based on the mean substitution comp~~tation 

method (where missing data can be completed by filling them \\/ith the average data 

from the complete data cases) (Hair. et al . 2009). 

4.2.4 Normality Assessnle~lt 

Normality assess~nent of the data \\)as carried out, as this t! pe of assessment is an 

assumption for various lnultivariate techniques including multiple regressions. Factor 

analyis focused on the detection of outliers and linearity, and regarding univariate 

normality. The main tests carried out \irere on kurtosis and ske\vness with interval and 
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ratio scale data. If tlie kurtosis slid ske\vness equal to 7ero. then normalit! is \ alidatcd. .A 

positive ske\\;ness represents ;i ~x)siti\:e ske\\. \\liile n positive kurtosis represents a 

peaked distribution. \i,liile negati\se s k e \ \ ~ ~ r s s  \,slue reprcselits a negatije skc\\. and n 

tlatter distribution for negative kurtosis val i~es. 

Various multivariate statistical tecliniques \\ere used to idcntifj normal distribirtiori 

suclr as lnultiple regress is^^. and descriptive statistics like the measure 01' ce~itral 

tendency and variability \\ere impo~tant for factor a ~ i a l ~ s i s  ( Hair. et al., 1998: Sekaran. 

2003). In additio~; to the abobe tests. descriptive statisties \\ere carried oilt ibr ~iormalit! 

violati011 signs. 

Tlie descriptive analysis of all items and tlie freque~icy distribution of all Like1-t scaled 

items are presented in  Appendix C'. clarifying the normality plot. The data ske\\ness 

\\as found to be negative and the descriptive statistics are listed in Appendix C. It slio\\s 

that all the factors \\ere tapped on a five-point scale having 1 as tlie miniri1un1 scale 

referring to the respondents' disagreement \\lit11 the item. The 111inimu1n and 111axin1uni 

scale ensures that out-of-range entries were not made. All the variables niean \\as 

distributed between 3.00 and 3.66 on a five-point scale: an above average mean 

indicating the average satisfaction of most oi'the respondents. 

Descriptive statistics for the outliers test \\as done to indicate tlie conversion of 

standardized scores as \yell as checking fbr values > 2.5 for small samples and > 3 or 4 

for large samples (Hair, et a].. 1998: Sekaran. 2003). hqoreover. Z-scores inspections 

allow identification of outlying cases. a step important for data screening. Scores 



indicati~ig greatel- Illan 1 3  and less tlinn -3 \\ere marked as outliers (Iinil- .  ct al.. I008:  

Pallant, 2001 ). 

An esamination of out1ie1.s \ \as tlicn ca~ricd out and accordi~ig to I lariiid (2000). ~ O L I I .  

reasons can be attributed to outliel c3\es. 1 he lirst rrl'c~.< to incorrect data cntr!. \\hiell in 

the present research \\ere on11 n lk\\ and tliese \\ese noted and corrected. T11e 11ckt 

reason refers to tlie inc1usic)n o l ' n ~ i \ \ i ~ i ~  ~ a l u e s  and h e  thir~t results ti.0111 samp!ing error 

where cases do not represent the intended popl~lation. The tinal reason rete~.s to the 

extreme combination of val~les t l ~ r o ~ ~ g l ~ o u t  tlie variables. 

As suggested by Hair et al. (1908). univariate oirtliers \\ere detected tlirougl~ an 

investigation 01' each variable and late1 three univariate outliers \vere identified as 

extreme cases. i.e. e i l l ~ e ~  they agl-red strongly or disagreed strongly on the interval 

, . 
scaled sl.stems. I l ~ e  fact that the stud! \ \as investigating healthcare professionals. the 

above mas expected and \ \as considered as a normal occurrence as respondents tend to 

be elnotional towards the cl~osen factors (Hair. et al.. 1998). Consequently. the cases 

were accepted and kept as it was not-~nal for outliers to occur. If these cases \\ere 

excluded. this might affect the generalizability of the study sample (Coakes and Steed. 

2003). 

Outliers were esani i~~ed b! case. The results are sun~~narized in Table 4.1 although 

several outliers \\ere detected. tlie data \ \as considered acceptable because of the very 

s~nall percent (2.5 percent) of' cases \\/it11 multiple outliers. Hair et al. (1998) cautioned 

against eliminating outliers becailse of generalizability reasons unless !lie outliers are 

considered indicative of erroneous data. Multivariate llor~nali ty was determined by 
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inspecting scatter plols nlit.1. t.nsi~ri~ig that mi\ ariarc nornlalit! \ \as  acceprable. .l'he data 

\vas inspected based o n  Ihe nbo\,e gi~iclelines and \ \as  considescd sntistjctor! ii,l. 

analysis ( I  lair et al. 1008: Sckaran. 2003). 

(> 3 and <-3 standard deviations) 
Case# Count of outliers 

15 3 

4.3 Respondents' Profile 

Distribution of the questionnaires anlong the sample study was carried out and for this 

research. the samples \bere of heal tlicare professio~ials. chosen because they are believed 

to have an influence regarding the imple~iientation of EMRs in hospitals. 7'he 

respondents pro\ ided their personal information including gender. age. education level. 

work place. experience in tising CMRs i l l  tliei~. \\orl\ and average usage per day of  EMRs 

implementation. 

Table 4.2 shows that 53.7 percent of the respondents were fernales and this indicates the 

dominance of fernale employees as healthcare professionals more than males at 46.3 



percent. More than half o f  the respondents (85.8 jxrwnt )  \ \ w e  17ct\\m11 the a:c\ 0 1 '  ;i- 

50; 14.2 percent \ \ere  bet\\een the ages oi'20-35. In terms ol'liealthcarc p~oli. \ \ ional\ .  

this indicates that llie ~ilyio~.it\ ,  of' llic re\pondent\ h a \ e  ]lad con\idc~.al,lc \\orhi112 

experience. 

Gender Frequency Percent 
Valid Male 6 2 46.3 

Valid 

Valid 

I:e~llale 
Total 
Age 

Valid 20-35 
35-50 

More tlian 50 
Total 

Qualification 
Master and above 

Bachelor 
Diploma 

Total 
Career 

PI]! sicians 
Nurses 

Pharmacists 
Laboratory 

Total 
Job Place 

Val id 'The King Abdullah University 
Hospital 

Valid 

Val id 

Jordan Hospital 
Total 

Experience 
3 to 12 months 
13 to 24 months 

More tlian two years 
Average use per day of EMRs 

One to less than 4 hours 
4 hours to l o  I1ours 

Over I0 Iioul-s 
Total 

7 2 
134 

Frequency 
19 

115 
0 

134 
Frequencq 

19 
106 
9 

134 
Frequency 

4 9 
6 0 
13 
12 

134 
Frequency 

44 
134 

Frequency 
3 3 
2 8 
7 3 

Frequency 
9 5 
2 6 
13 

134 

53.7 
100.0 

I'ercent 
14.3 
85.8 

0 
100.0 

Percent 
14.2 
79.1 
6.7 

100.0 
Percent 

36.6 
44.8 
9.7 
9.0 

100.0 
Percent 

32.8 
100.0 

Percent 
24.6 
20.9 
54.5 

I'ercent 
70.9 
19.4 
9.7 

100.0 



Table 4.2 also s l~o\ \s  education le\,el ol' the 1-csl3olidc1its \\he~.eh! 70.1 percellt arc 

Bachelor degree holclcrs. 14.2 percent are h,lastet. degi.t.t. holders and 6.7 percentare 

Diploma l101det.s. I-lcaltl~care prnfessio~~als' careers ill hospitals are as follo\\s. nurses 

(44.8 percent). ph!,sicians (36.6 percent). pharmacists 10.7 pe~.cent) a~:d laborator! stal'l' 

(9.0 percent). The breakdo\\n of the respondents according to hospitals is: 67.2 percent 

are \voi.ki~ig at K A U H  and 32.8 percent in .I t-l. I-iealthcare proli-ssionnls \\lie i.esponded 

to these questionnaires. on average. had more than t\\-o  ears' espericnce: i4.5 percelit. 

3 to 12 montlis: 24.6 percent and 20.9 percent of 13 to 24 months. The il\'t.ragc time of 

itsing EMKs in their \\lor-k per day is 70.9 pel-cent. one to less than 4 I I O L I ~ S .  10.4 pe~.cent. 

4 Iioul-s to 10 hours and over 10 hours \\ere 9.7 percent. This clenrl~ indicates that 

litsaltticare professionals in tliis sample could represent the opinions of subjects \\]lo are 

in tlie position to provide tlie inforniation required by tliis research. 

4.4 Exploratory Factor Analysis 

The validity testing for this research \\as establislied throu2h ( I )  cor~.elation analysis to 

establisli convergent and discriminant validity, and (2) factor analysis. a multivariate 

technique which establishes the conceptual dilnensions that are defined and indicates 

which item is suitable for each i n d i ~  idual dinlension to establish construct validit) as 

suggested by (Hamid. 2006). In addition. C'oaktts and Steed (2003) claimed that f~lctor 

a ~ i a l ~ s i s  is an exploratory technique that sulnniari~es tlie variables' structure of asset. Of 

the factor extraction. the most widely and constantly used method is principal 

components analysis. 



Analysis 01' the items ~ ~ s c d  ill tlie instru~ncnt \ \as arlal!i.cd l'ol- their ~iimrnsionalit!. 

Hence. Explorator! Fact01 r\~i:~l!.sis (El-A) \\as car~.iecl O L I ~  I I ~ I . o L I ~ I ~  tllc p~.i~icilx~l 

corn l x ~ i c ~ i t s  metliod. This \ \as  Ihl lo\\ ed b!, t lie 1'1.incipal C'o~nporlc~its I-actor A ~ial !,sis 

(PC'FA). \vIiich sets LIP ~~ncorrelated lineal- cornhinations of'tlie obser\~ed \,ari:ll,les. The 

tirst component al\\;a!,s exhibits the possession o f ' ~ i i a x i m ~ ~ m  variation. \\-hile the ones 

follo\ving it display gradually decreasing pollions 01' tlie variation. linked togetliel-. 

PCFA is nol-mall! ~ ~ s e d  to dete ln i i~~e the initial tictor solution and can also be ~1sc.d in a 

singular correlation matrix ( t  lair. et al.. 1998). 

The ana l~s i s  \\as carried out ibr the purpose of leaving OLII  ite111s \\hicIi are not 

guaranteed to be a part of the li\potlicsi~ed dimension. Most researcl1e1.s (Sekaran. 2003) 

follo\\~ed tlie follo\\ing steps in leaving out the items in secluencc. 

1. Items displaying a measure 01' sririipling adequacy (MSA) 01' < ,500 in the anti-image 

matrix \\ere left out. Tliis type of cor~.elation matrix possesses tlie negatives of llie partial 

correlation coefficients nhile the anti-image covariation matrix has the ncgatil cs oft l ie  

partial co\ariatinns. Ma-jority ot' tlie off-diagonal elements in a good factor model is 

normally small. The sampling adequacj~ measure for a variable is located on the 

diagonal in the anti-irnage correlation 111atr-ix \\!it11 an acceptable level of more tha11 .5.  

2. Items loading \vitli any other item are left out. In the present study. tlie factor niatrix 

of loadings was used to iriterl ink bet\\een the items and factors. 

3. Items with loadings exhibited as < .3 were left out \\liile pure items \\lilh loadings 

exliibited as .3 or more on a siriglc f'actor were kept. 



4. [ I o ~ ~ h l e  loaded items or complc.\ item4 \\c'l.e Ieli oil[ [ ~ C C ; I I I ~ C  I I ~ I ' !  C ; I L I W  llr~ohlem\ in 

interpreting o~l tp i~l .  I'his happens \ \ I I C ' I ~  the I:Llcto~. score is - .500 011 more than u 4illgle 

5. ,411 item \ \as  removed on a par-tici~lal- fictor \\ Ilcr-e it \ \us not related to the other items 

6. The stud! displa!ed a signiticant result ot' the Barlctt test 01' sphericit!: a test of 

sphericit! that determines if the correlation niatrix is an identit! ma11.i~ \ \I~ich \ \ O L I I C I  

lead to the iriappropriateness oi' the factor model. The Kaiser-Me~~er-OIkin mensllre 

indicated a greater tha11 .6 sampling adeqi~ac!: a measure that deter-~~iines i i '  partial 

correlations among factors are sniall. 

The final results consequently list tlie iterations 01' iteni analysis and evaluation. 011 

perforniing tlie PCFA \\it11 Var ima~  ~.ot;ltion. it displaj~ed 10 \ ~ c  supporting the initial 

C O I I S ~ I - L I C ~  and discriminant validities. 'l'he I-esult of the analysis causcd eighteen items to 

be dropped \\it11 one factor that \\/as K M O  belo\\! than .6. three items \\)ere Ihi~nd to be 

double loaded. \vhile eight items \\)ere loaded < .500 and eight items \yere loaded 011 the 

\vsong factor. Table 4.3 below indicates tlie dropping of these items. 

Higher Level Dimension Iteni Dropped (in order Reason for 1)ropping 
dropped) 

Organizational Leadership 3 Organizational Leadership Loaded in \vl-orig factor 
out of 7 dropped. 2.1,6 Would not load (loading 

< ,500). 
User In\lolvement out 2 of 5 1Jser Involvement 2.5 Would not load (loading 
dropped. < ,500). 

Double loaded 
Training out 1 of 4 dropp<d Training 3 Would not load (loading 

< .500). 

Fligh Cost 2 of 4 dropped High Cost 3.4 Double loaded 
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User I'atienr Relaric~nsl~ip I 
01'4 dropped 

Resistance to Ne\\ 
Technolog\ 1 o f 4  

Ease of Use 2 of 6 dropped 

Attitude 1 o f 4  dropped 

Behavioral 1 o f 4  dropped 

Ease o l ' I  1~ 4.5 

Uset'~~lnes\ 4.5 

Attirude 3 

Would 1101 load (loading 
< ,500). 

M'ould 1ic71 load (loading 
i ,500). 

Loaded in \\long tjctor 

All items \\/ere loaded on the appropriate factors \\'it11 loading t!pic;ill!s above .500 

(greatel-than the rccommended .500 minimum). as n result ofdropping tlie items in 

Table 4.3 above. 

4.4.1 Reliability Test 

'fhe term reliability is synonjmous \vitli stability and consistency displa~ed bk the 

instrument \ \ h e n  measuring concepts and assessing the suitability of  measure (Coakes 

and Steed. 2003: Hair. et a1 . 1998: Pallant. 2001: Seharan. 2003). In this study. internal 

consistency tests tlie degree of inter-correlation among items. Accordingly. the most 

\\iidely used measurement of internal consistency is by Cronb:icli's alpha coeficients 

that indicate the nLerage correlation of the iterns cornpsising the scale (Hair. et a].. 

1998). Pallant (2001) further argued that most researchers support the fact that new 



measure scales S I ~ O L I I C I  Iia\c ~.cliabilities 01' at least .OO and all,lin 0 1 '  at least ,70. 

tlo\ve\/e~.. (Sekaran. 2003) suggested that alpha sl:oulcl at lcast be .SO. 'l'able 4.4 esliibits 

the reliabilitj, tesl 1.esi11t.s and indicates the number of items comprisi~ig t'acli \al.iable. 

C r a r ~ b a c l ~ ' ~  Nuniher of Nun11~e1- Cranbach's 
Alpha l t e ~ ~ ~ s  of ltelns Alpha 
Before before after after Factor 

Factor Factor factor Analysis 
Analysis Analysis .411;1lysis 

Organization Lendel.ship .S46 7 4 ,089 

1Jsers In\~olve~nent .63 1 

Training .78 1 

High Cost .767 

User-Patient Relatiolisliip ,959 

Resistance to New ,836 
techno log^ 

User Background ,709 

User Autonomy .744 

Ease of Use 

Usefulness 

Attitude to Use ,848 

Behavioral Intention ,890 

dropped 

.90 1 

,792 

,950 

,870 

,890 

Afiel- factor analysis. the above ne\v measure scales were proven to  be reliable as clearly 

s h o ~ i n  i n  Table 4.4. The Cronbach's alpha value for every variable \isas from .792 to 
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,089. indicating their higll validit!, and apl>rol~-iatc~lcss li,~- ti~~.thcr ;111;1l!,sis. liesistancc to 

change and limited access \\:ere t \ \o  factors \\hich had nlrcnci! been d~-oly,cd d~~l-irlg the 

analysis. 

4.5 Validity Testing 

The scales \yere pronounced reliable through the use of Cronbach's alpha (Table 4.4). 

l'l~e re\;ised concept \\.as f i~~- t l~er  examined for its validit! and reliability. In section 3.8.6 

and 3.8.7. the content and face validity lia\;e already been explained theref'ore. in  this 

chapter onl! the construct validit!,. convergent valiclity. discriminant \lalidit!/ and 

statistical conclusion \didit? are explained 

1.5.1 Co~~struct  Validity 

Constr~~ct  validation deals \\/it11 inferences oi'\/alidit! regarding unobscr\~cd variables in 

the fonn of tlie construct: having its basis on tlie obse~.\!ed variables \\hich are presumed 

indicators ( Pallant. 200 1). Construct validity \\)as carried out by tackling tlie fbllo\\~ing 

questions: \diether the correct constructs have been chosen for tlic purpose of 

phenomenal explal~ation and \vIiether the constructs liave been s~~i tab ly  operationalized 

to represent the constructs? These pal-ticular questions are i~npossible to be \\holly 

determined as it \ \ r i l l  not substantiate the notion that constlucts are valid and have been 

properly nperationalized. 

A nunibel. of different procedures can be carried out to study co~istruct \/alidity 

comprising discriminani and convergent validities (Clark and Watson, 1995). despite 

the above dilemma. Support for construct validity is manifested only during that time 
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\\lien Iligli corrt.Iatioris arc csliibirc~tl hct\\c.cn the same construct's mcasi~rcs making use 

ol'dil'li.~.cnt mctliocls (con\,ergcnt \aliclir!,) and \\lien lo\\. col-relations bet\\een dil'l'cre~it 

constri~cts' Iiicusilres 31.c cIisllla!cd. I n  line \\it11 the notiori. tlie follo\\ing sections 

i~i\.cstiyate cons t~ .~~c l  validit!. tliroi~yli convergent as \\.ell :is discl.iminant \.alidit~,. 

Convergent \laliditj is the t! pe of \/alidit! tliat \lio\\s \\ Iietlier tiiere is a relationship 

bet\\,een individual scale items. T1ierefol.e. in line \\it11 the process. i t  has been claimed 

tliat comergent vaiidity can be tc4ted \\it11 tlie lielp of principal coliipo~ie~its for EFA. 

Con\iergent Lralidity finds out if tlie as~ociations linhing thc sarne factor scales are 

greater tlian Lero. or liigli enouyli to carry out discrimi~iant validity tests (Kerlinger and 

Lee. 2000). Table in Appendi.\ E slio\\s ol' iridicatcs convergent validity tliroi~gli data 

sho\ving tlie entire loadings from principal component factor analysis as >= .500. siniilar 

to \vliat was suggested (Kerlinger and Lee, 2000). 'I'liis indicates that the items cliosen in 

the study have achieved convergent \ alidity. 

4.5.3 Discrimilia~it Validity 

Discriminant validity deter t i~i~~es  tlie degree of correlation between different constructs. 

Low correlations are present if individual constructs are unique and hence possess 

various dimensions. As a result. correlation matrix approach and EFA can both examine 

construct \,alidit~f tor determining convergent or discriminant validity (Alad\vani and 

Palvia. 2002). After examining the expletory factors loading correlation matrix. the 

results revealed tliat .586 is the lowest within-factor cot-relation. These ccx-relations are 

higher tlian zero (P <0.000) and large enough to proceed \\it11 discriminant tests as 
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supl)o~?cd h!, I lair ct al ( 1008).  [) isc~~in~i~larl t  \,alidit! \ \as csamined I?!' ol?se~.\i~ig the 

tieqi~enc! ol'an item's co~.~.elation \\ill1 itcms bclonying to other lilcto1.s ill co~iiparison 

to the items 01' its o\\ 11 \,a~-iable ( Hair. et at.. I OOS).  I.'or c.~anil>lt.. the least \ \  ithin-tiletor 

col-relati011 f i ~ r  tr:iinin~ is ,535. ancl in  addition. rlo o1lic.r col.l.elation of tr;iining \\;it11 

itellis of other factors is :> 0.833. thert.fi>~-e. tlie \ iolation is considered as none. (Doll and 

Torkzadeli. 1988) argued that this 11i1111ber should be less than 10 percent. Since the 

result sho\iled 110 violatic>n fbr compa~.isoris. therefore the present stud!. is said to 11ave 

acl~ie\~ed discrimina~it validity. 

4.5.4 Statistical Cotlcl~lsioli Validity 

Statistical co11c1usio11 validity is considered to be a statistical inference issuc dealing 

\\lith the reasons behind the co~lclusions in light of the relationships displayed by tlie 

data (Alad\\ani and Palvia. 2002: Doll and Torkzadeli. 1988). Data analysis tbr this 

study was carried out throi~gh normal procedi~res and the results support the statistical 

conclusion validity. 

4.6 Correlation Atlalysis 

The pilrpose ot' this type of analysis is to explain the relationsl~ip betii~een t \ io  

continuous variables. This can also be used in cases \\lien the researcher attempts to 

detine impel-iant factors related to a problem (Cook and Campbell. 1979). I t  is 

appropriate tor interval and ratio-scale fzictors and is \iridely used as the measure of 

linear relationship. Its co-efficient differs fi-om values of -1 to + 1 :  the \/slue shoiiing 

hoiv strong the relationship is and the sign (- or +) shows whether the col-relation is 

positi\,e or negative. (Cook and Campbell. 1979) proposed that the least value of 
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substa11ti\,e rcy.cssion cocllicic~it. is 0 . 0 5 .  c \en  thoi~gh i ~ :  tlle cascs 01' si~bstantive 

correlations. the! opt li)r :I critical \ alue 01' 0. I 0  2nd liigl1~r ( r  > 0. 10). C'or~.el;~tions 

~ ,anyi~ig  hct\vecn - 1  .O nntl - - 1 - 1  .0 bring up llie recli~ircmcnt as to \\;11ethc1. an! correlation 

discerned bet\\,een t \ \o I'acto~.s is signiticrunt or not. (i.e. it' its occurrence is b!: chance or 

its hi~hl!! probable that it has an acti~al existence). 

One of the many  aims ol'the questionnaire is the provision of data lbr h!.pothesis testing. 

1~'hel.efi)r.e. calculations \\ere carried o i ~ t  for mean values and matrix of  intcr- correlations 

amon2 the research constructs. It \ \as t'ound that the average response of the target 

sa111ple rega:diiig the implcmentatio~~ of EhilRs has been taken as the rneasui-c: of 

perception about EMRs. attitude to\\.ard EMlis and behavioral intention to use EMRs. In 

otlier \l;ords. in cases \\;11ere 1 1 1 ~  attitude to\\;a~.d EWIKs and bel~aviornl intention to use 

EMRs' mean value rating reveals a ],ositi\,e and significant relation \\,it11 research 

constructs. then the totai 14 l~ypotliesis is considered validated. 

Table 4.5 belo\\/ sho\vs also that some hypothesized relationships are not supported such 

as user's autonomy on perceived usefi~lness. Support can be discerned for organization 

leadership. training and new technology on ease of use ot'the actual EWIRs. In addition. 

support can also be discerned for user in\olvernent. user-patient relationship on PL!. 

PEOU and PU on attitude to\\ard using EMRs. perceived usel'ulness and attitude on £31. 

and BI on actual use of EMRs \\ere also supported. User background of con~puters ha\ e 

not been dealt with as this factor \\'as dropped during the FA. Despite this fact, the 

influence of responsi~eness upon implementation of EMRs \\as show11 to be significant. 

~ h i c h  is aligned with the hypothesis provided. 



1. I Iscr Involvement 3 Ease 0 1 '  IJsc \' cs , (, 7 2 ( :): :!: 1 Positive 

J .  Training +Ease nl'llse \.cs ,JJ()(:~:+) l'ositivc 

4. Cust Ease of lJse Yes .7i0('k*) Positive 

5. User-lJatient lielationsliil,+ I J s ~ t i ~ l ~ i t . ~ ~  Yes .060 ( ** )  Positive 

6. IJsers A u t o r ~ o ~ n ~  3 I lsefi~l~icss No ,101 Negative 

7. User Background + (Iscfillness Llr-opped Construct 
I>r-opped 

8. Neu Tecli~iolog! + Ease of Use Yes ,645 (+ * )  Positive 

9. Ease of Use+ Usefirlness Yes ,603 ( * * )  I'ositive 

10. Ease of Use+ Attit~rde Using Yes .500(**) Positive 

1 1 .  Usefirlness+ Attiludc IJsing Yes ,7 1 c](:K*) I'ositive 

12. Attitude iJsing +I3elia\/ioral I~tention Yes .686(**) 1'0bitive 

13. Organizational Factors+ Cisefi~lness Yes .766(**) I'os i t i ve 

14. Individual Factors Ease of Cise Yes .635(**) Positive 

(**I Correlation is significant at the 0.01 level (2-tailed). + Correlation direct 

Table 4.6 s l io~vs a signilicant positive relationship present bet~veen the independent and 

dependent factors displayed at p<0.01 level. I'lie criteria question is used as  the 

dependent variable in tlie regression analj~sis.  All factors affected the EMRs 

impjementation as the indepe~ident variable indicating that tlie factor is represented by 

all scale itelms \vithin it. 
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4.7 Multiple liegrcssion Analysis 

'fhis typc of analysis providcd the researcher with different outcomes that helped in 

answering thc rescarch questions and in hypothcsis tcsting. I t  gave rclative 

contribution to evcry single factor and revcaled which of the factors were thc best 

predictor of an outcomc. For instance, R2 indicatcs the ability of a set of factors 

(organization leadership. cost, training, resistancc to ncw technology and uscr 

involvcmcnt) to foresee a particular outcome (PEOU). 

R' has a standard valuc = 1 indicati~g a perfect linear relationship between the 

dependent and iqdepcndent variables. If R2 value is 0, i t  indica!es that there is an 

absencc of linear relationship between the dependcnt and independcnt variables. In 

the model used in the present study, R' in the first step of analysis regrcssion model 

is .617 (see Table 4.7), conveying that contingcncy factors (organization leadership, 

cost, training and new technology) are responsible for the cxplanation of .617 

percent of the variation in the PEOU. 

Additionally, the statistical significance of the   nod el is assessed through ANOVA as 

shows in Table 4.7. The result shows a rejected null hypothesis with p = 0.000. This 

indicates that the model is a good to study of the relationship between Perceived 

Ease of Use and all the factors. 

4.7.1 Hypothesis Testing 

This section discusses the identification and thc comparison of the independent 

variables' strength of predicting the dependent variable. It attempts to distinguish 



thosc Ihcloi.s 1lla1 arc able to predict the dependent variable with the B value. This is 

\\licre 111c in~crcst of thc present research lies. 

In 'l'ablc 4.8. all the Iactors have a significant eflect upon PEOU in the model as 

listed with organization leadership heading the list out of all the other independeni 

factors. As for the other variables, the degrees of their significant and positive effect 

on 1-ase of Use of EMRs are arranged in descending order as follows: Organization 

leadership. User Involvement, Training, Cost, and Resistance to New Technology. 

Tahle 4.7 ANOVA Significance of Overall Multiple Regre.ssior? Relationship 

From 'I'able 4.8. these results in the common expression of the multiple regression 

equation as: PEOU in the model = .518 Organization Leadership +.280 User 

Involvement + .I42 'I'raining +.252 Cost +.277 Resistances to New Technology + 

.188. 

R Square (w~) 
.617 

Tahle 3.8 Mulfiple Regression Analysis.for Perceived Ease of Use 

Model Unstandardized 
Coefficients 

F 

(Constant) 

Sig 

B Std. Sig. 
Error 

.I88 ,183 .306 

1 

1. Organization Leadership .518 . I44 .OOO 

2. User Involvement .280 .I52 .019 

3. Training .I42 .068 .037 



4. Cost .252 .1 12 ,026 

5. Kesistance to New l'echnology .277 .095 .004 

Dcpendent Variable: Perceived Ease of Usc. 

This rcsults werc supported by the rcsults of the open-ended question, as presented in 

Appendix F. which shows that the highest percentage of the complaints in both of 

hospitals was related of the organizational factors of the EMRs impjementation, " 

Lack oS Support ". the highcst percentage was about 45% of lack support from the 

organizational leadership. lack of financials support and high cost of EMRs to learn 

and installation was 33%, 17% was about inadequate training, poor and low the 

communications between organizational leadership and healthcare professionals 

with regards to software oS EMRs was about 5%. In.  sum can be concluded that 

organizational factors ncre the major factors that affected of EMRs implementation at 

both of hospitals in .lordan. 

Based on Table 4.1 0, only User-Paticnt Relationship is significant at p = 0.000, but 

User Autonomy is not significant. However, when refer to Table 4.9, the R~ shows a 

very high value at 0.939. 

Table 3.9 ANOVA SignzJica~~ce oJ'Ovtr~~al1 Regre.rsion Relationship 

F Sig 
1537.3 1 .OOO 



'lirhle 4. 1 0  ,4.lz1l/i/~lc Hegr.e.s.sioi7 Ai7uly.si.s.for Perceived Usefulnrss 

Model Unstandardized 
Coerfieients 
B S td. Sig. 

Error 
(Constant) .483 .076 .OOO 

1 .User Patient Relatioi~ship 3 7 5  .O 16 .OOO 

Dependent Variable: Perceived Usefulness. 

The next step to get new model by excluding User Autonomy as show in Table 4.12, 

User-Patient Relationship is significant at p = 0.000 and the common expression of 

the regression equation can be written as: PU of EMRs =.874 User Patient 

Relationship + .468. A check on refer to 'I'able 4.1 1 the R' value shows that the value 

stays the same as shows in l'able 4.9. This indicates that 93.9 percent of variation in 

Perceived Usefulness is determined by User Patient Relationship. 

Table 3.11 ANOVA SigniJicance of User Patient Relationship by Regression 
Relationship 



-- 

Model Ilnstandardized 
Coefficients 

(Constant) 

B Std. Sig. 
Error 

User Patient Relationship ,874 ,016 .OOO 

Dependcnt Variablc: Perceivcd : Usefulr~ess 

Next, we investigate on the relationship between Ease of Use and PIJ. Table 4.13 

shows the R' value by 0.480 which explain that only 48.0 percent of the variation in 

Perceived Ease of Use is detained by Perceivcd Usefulness. However, the Perceived 

Ease of Use from the ANOVA test shows a significant value with p = 0.000. Thus 

we can say that the model which represent the relationship between Perceived Ease 

of Use and Perccived Usefulness is still a good model even through with a low R~ 

value. The test shows that there is a significant positive relationship with with B = 

0.699 between Perceived Ease of Use and Perccived Usefulness. 

Table 4. 13 ANOVA Significance of Ease of Use by Regression Relalionship 

R Square (R') F Sig 
.480 184.344 .OOO 

Table 4.14 shows the third stcp of the linear regression between Ease of Use and PU. 

The test as the relationship between the hvo variables shows that these significant 

relationship. In light of the results indicated, the regression equation can be written 



Table 4 16 Regression Anu1~~si.u he/ween Ease of Use and Usefulness on A//i/ude 
%ward Using 

Model Unstandardized 
Coefficients 

(Constant) 

1 - UseSulness 

B Std.  Sig. 
Error 

.976 .I94 .OOO 

2- Ease of Use .004 ,073 .960 

Dependent Variable: Attitude Toward Using 

'The next step to get new model by excluding Perceived Ease of Use as show in 

Table 4.18 Perceived Usefulness is significant at p = 0.000 and the common 

expression of the regression equation can be written as: Attitude Toward Using of 

EMRs =.857 Perceived Usefulness + .979. A check on refer to Table 4.17 the R? 

value shows that the value stays the same as shows in Table 4.15. This indicates that 

5 1.9 percent of variation in Perceived Usefulness is determined by Attitude Toward 

Using. 

Table 4.17 ANOVA Signzjka~ce o f  Usefulness by Regression Relationship 

R Square (R') F Sig 
.517 214.176 .a00 



Table 4.18 Regr.e.v.vio17 A17nll:si.s between U.s<fulne.ss on Attitude Toli~nrd Cisit7g EMRs 

Model Unstandardized 
Coefficients 

B Std. Sig. 

(Constant) 
Error 

979 .08 1 .OOO 

Usefulness 3 5 7  .052 .OOO 

De~endent Variable: Attitude Toward Using 

The fifth step involved the investigation of linear regression betwecn Attitude 

Toward Using and BI to using EMRs. RZ value = .470 showed that Attitude Toward 

Using of EMRs explains 47.0 percent of the variation in BI and shows a significant 

affects on the EMRs (see Table 4.19). 

Table 4.19 ANOVA Sigrllficance ofAttitude Toward lo Use by Regression 
Relationship 

I< Sq u a i-e (R') F Sip 

In Table 4.20 shows Attitude Toward Using displays a significant value at p = 0.000 

confirming the presence of a positive significant relationship between Attitude 

Toward Using EMRs and BI. Therefore, the regression equation can be written as BI 

= +.686 Attitude Toward Using + 81 5. 



7irhle 4.20 Regrc.v.siori Analysis bet~.iieen Attitude Toward U~i t ig  EAdRs u ~ i d  BI 

Model Unstandardized 
Coefficients 

(Constant) 

B Std. Sig. 
Error 

.815 . I  85 .OOO 

Attitude Toward to Use .676 .05 1 .OOO 

Dependent Variable: Behavioral Intention 

In Table 4.21 R2 value = .666 shows Organizational Factors explains 66.6 percent 

variation in Usefulness. 

Table 4.2 1 A NOVA Signzjicance of Organizational Faclors by Regression 
Relationship 

-- 

R Sauare (R') F Sig 

The sixth step of the analysis of the regression model involved the testing of the 

linear regression between Organizational Factors (Organization Leadership, User 

Involvement, Training and Cost) with Usefulness of EMRs. Table 4.22 shows a 

significant positive relationship between the variables with p = 0.000, thus indicates 

that Usefulness is contributes in explaining Usefulness. Thus, based on the results, 

the regression equation is Usefulness = +.663 Organizational Factors + 1.105. 



Model Unstandardizcd 
Coeflicicnts 
B Std. S ig. 

Error 

(Constant) 1.105 .I44 .OOO 

Organizational Factors .663 .04 1 .OOO 

Dependent Variable: Usefulness 

These results were supported by the results of the open-ended question, as presented 

in Appendix F, which shows that 100% of the complaints in both of llospitals were 

related of the organizational factors of the EMRs implementation. In, su~ i i  can be 

concluded that organizational factors (Organization Leadership, User Involvement, 

Training and Cost) \\/ere the major factors that affected ol' EhlIRs i~nplementation at 

both of hospitals in .lordan. 

In Table 4.23 R2 value = .400 shows Individual Characteristic Factors explains 40.0 

percent variation in Ease. 

Table 4.23 ANOVA Signzjcance of Individual Factors by Regression Relatio~lship 

R Square (R*) F Sig 
.400 65.536 .OOO 

Table 4.24 shows the final step of the analysis of the regression modcl involving the 

testing of the linear regression between Individual Characteristic Factors (including 

User-Patient Relationship, Resistance to New Technology and User Autonomy) with 
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Ease of IJse of EMRs. Also, in Table 4.24 shows p = 0.000, reveals that Individual 

Characteristic Factors positively related to Ease of Use. Thus, based on the results, 

the regrcssioil equation is Ease of Use = + .810 Individual Cliaracteristic Factors + 

2.345. 

Tuble 3.23: Regression Analysis between Individual Faclors und Ease of Use 

Model Unstandardized 
Coefficients 

B Std. Sig. 
Error 

(Constant) 2.345 .208 .OOO 

Individual Factors 

Dependent Variable: Ease of Use 

4.7.2 Summary of Hypotheses Testing 

The relationship between factors such as Organization Leadership, User involvement 

Training, Cost, Resistance to New Technology and PEOU were established through 

multiple regression analysis. The model established the predictor variables' 

reasonable influence on PEOU with R' = 0.617 and p = 0.000. PEOU was further 

shown to be significantly and positively affected by all the variables. l h e  predictor 

factors, User-Patient Relationships effect on PU was found to bc significantly related 

with p = 0.000, discounting User Autonomy. Multiple regression analysis on PEOU 

and PU proved that the relationship between the two variables are significant with p 

= 0.000. In addition, the analysis also proved that the relationship between PU ar?d 

Attitude Toward Using EMRs is significant (p =0.000) while the other variable 
149 



PEOU was round to be not significant with Attitude 'l'oward Using EMRs (p 

=0.960). Furthermore, the relationship between Attitudc Toward Using EMRs and 

BI gave p = 0,000 indicate that the relationship is significant, whilc the analysis 

also proved that there is a relationship bctwcen Organizational Factors and PU was 

significant with p = 0.000, whilc the relationship between Individual Characteristic 

Factors and PEOU showed significance in the relationship with p =0.000. 

4.8 Important Factors 

In ordcr to answer the first question, a stepwise regression was used, where the 

number of independent variablcs entered and the order of entry are determined by 

statistical criteria generated by the stepwise procedure. 'This section of the output 

shows which of the variables statistically significant predictors of the dependent 

variable are. The most important factor is found to be Organizational Leadership 

with B = 3 2 9  and p =0.005 as shows in Table 4.25. In Table 4.26 shows the 

coefficient of determination for this relationship is R~ = .571. 

The results of the open-ended questions (see Appendix F) showed that 45% of the 

respondents complained about the lack support of organizational leadership were 

major complaints from the respondents in both hospitals. The open-ended question 

analysis showed that the highest percentage of complaints were related to the 

organizational leadership. 

Table 4.25 ANOVA Signzficance ofMosl I~nporlanl Factor by Slepwise Regression 

R Square (R') F Sig 
.571 265.842 .OOO 



Table 4.26: Sleywise Regression Analy.ris of Mo.r/ Irnporlanl Fuclor 

Model Unstandardized 
Coefficients 

B Std. Sig. 
Error 

(Constant) 

Organizational Leadership 3 2 9  

4.9 Hypotheses and Model Evaluation 

To recap, the following are the research hypotheses that are discussed in the present 

study. This section shows insignificant and significant positive relationship present 

between the independent and dependent factors displayed at p >.05 level. 

Organizational Factors Hypotheses: 

Hypothesis 1: Organizational Lcadcrship has a significant relationship to 

Perceived Ease of Use. 

The result in Table 4.8 shows a positive and significant relationship between 

organization leadership and PEOU (p =.000). Therefore, the result concludes that 

this is enough evidence to show that this is a relationship between Organizational 

Leadership and Perceived Ease of Use. 

Hypothesis 2: Users Involvement has a significant relationship to Perccived 

Ease of Use. 

The result in Table 4.8 shows a positive and significant relationship between user 

involvement and PEOU (p =.019). Therefore, the result concludes that this is enough 



evidencc to show that this is a relationship bct\jzccn Uscrs Involvc~ncnt and 

Perceived Easc of Use. 

Hypotheses 3: Training has a significant relationship to Perceived Ease of Use. 

The result in Table 4.8 shows a positive and significant relationship between training 

and PEOU (p = .037). Thcl-eforc, the result concludes that this is cnough evidence to 

show that this is a relationship between Training and Perceived Ease of Use. 

Hypothesis 4: Cost has a significant relationship to Perceived Ease of Use. 

The result in Table 4.8 shows a positive and significant relationship behvecn cost 

and PEOU (p =.026). Therefore, the result concludes that this is enough evidence to 

show that this is a relationship between cost and Perceived Ease of Use. 

Individual Characteristic Factors Hypotheses: 

Hypothesis 5: Users-Patient relationship has a significant relationship to 

Perceived Usefulness. 

The result in Table 4.10 shows a positive and significant relationship between user- 

patient relationship and PU (p= .000). Therefore, the result concludes that this is 

enough evidence to show that this is a relationship between Users-Patient 

relationship and Perceived Perceived Usefulness. 

Hypothesis 6: User's Computer Background has a significant relationship with 

Perceived Ease of Use. 

This factor is already dropped in the factor analysis step: because older individuals 

tend to have unfavorable attitudes toward computer use (Dyck, 1994; Laguna and 
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Babcock. 1997). In Table 4:2 of this research, most senior healthcal-e professionals 

are not of an advanced age and all the respondents have more than one year of using 

EMRs implementation; this might explain why most of thc responders considercd 

this to be not a barrier. 

Hypothesis 7: User autonomy has a significant relationship to Perceived 

Usefulness. 

The result in Table 4.1 0 shows that thcre is an insignificant relationship betwecn user 

autonomy and PU (p = .767). Therefore, the result concludes that this is not enough 

evidence to show that this is a relationship between User autonomy and Perceived 

Usefulness. 

Hypothesis 8: Resistances to New Technology has a significant relationship to 

Perceived Ease of Use. 

The result in 'Table 4.8 shows a positive and significant relationship between 

resistances to new technology and PEOU (p =.004). Therefore, the result concludes 

that this is enough evidence to show that this is a relationship between Resistances to 

New Technology and Perceived Ease of Use. 

Perceived Usefulness, Perceived Ease of Use, Attitude Toward Using and 

Behavioral Intention to Use: 

Hypotheses 9: Perccivcd Ease of Use has a significant relationship to Perceived 

Usefulness. 

The result in Table 4.14 shows a positive and significant relationship between PEOU 

and PU (p = .000). Therefore, the result concludes that this is enough evidence lo 
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show that this is a relalionship between Perceived Ease of Use and Perceived 

Usefulness. 

Hypotheses 10: Perccivcd Easc of Usc has a significant rclationship to Attitudc 

Toward Using. 

The result in Table 4.16 shows insignificant relationship behveen PEOU and attitude 

to use (p = .960). Therefore. the result concludes that this is not enough evidence to 

show that this is a relationship between Perceived Ease of Use and Attitude Toward 

Using. 

Hypotheses 11: Perccived Usefulncss has a significant relationship to Attitudc 

Toward Using. 

The result in Table 4.16 shows a positive and significant relationship between PU 

and attitude toward using EMRs (p = .000). Therefore, the result concludes that this 

is enough evidence to show that this is a relationship between Perceived Usefulness 

and Attitude Toward Using. 

Hypotheses 12: Attitude Toward Using has a significant relationship to 

Behavioral Intention to Use. 

The result in Table 4.20 shows a positive and significant relationship between 

attitude to use and BI (p =.000). Therefore, the result concludes that this is enough 

evidence to show that this is a relationship between Attitude Toward Using of RMRs 

and Behavioral Intention to Use. 

Hypotheses 13: The Organizational Factors have a significant relationship to 

Perceived Usefulness. 



The result in Table 4.22 shows a positivc and signillcant rclationship bct\\ccn 

Organizational Factors and PU (p = ,000). I'herefore. hypothesis thc rcsult concludes 

that this is cnough evidence to show that this is a rclationship bct\\.ccn 

Organizational Factors and Perccivcd Usefulness. 

Hypotheses 14: The Individual Characteristic Factors have a significant 

relationship to Perceived Ease of Use. 

The result in Table 4.24 shows a positive and significant relationship between 

Individual Characteristic Factors and PEOU (p = .000). Therefore, hypothesis the 

result concludes that this is enough evidence to show that this is a rclationship 

between Individual Characteristic Factors and Perceivcd Ease of Use. 

Table 4.27 and Figure 4.1 summarize the results of the research findings related to 

the strength of the relationships and the assumption of the hypotheses. 

Table 1.2 7 Summary of Hypotheses 

Hypothesis B Significant Result 

H 1 .5 18 .OOO Significant 

H2 ,280 .0 19 Significant 

Signi ticant 

Significant 

Significant 

Dropped 

H7 .005 .676 Not Si~nificant 

H8 .277 .004 Significant 

H9 ,699 ,000 Significant 



In agreement with thc hypothesis, thc results revealed that various organizational 

factors namely organization leadership, user involvement, training, cost and 

resistance to new technology, displayed a significant relation with PEOU of EMRs 

implementation. Added to this is the result lhat individual characteristics, for 

instance, user-patienl relationship, also exhibit a significant relalionship on PU wilh 

the exception of user autonomy. PEOU has a significant effect on PU but in contrast, 

PEOU has an insignificant with attitude toward using, PU has a significant with 

attitude toward using. Additionally, attilude has a significant effect on BI, 

organizational factors have a significant relationship on PU and in turn individual 

characteristic factors have a significant effect on PEOU. 



Figure 4.1 Summary of f1ypothese.s and Research Model 
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4.10 Conclusion 

The chapter explained the analysis of data with thc use of exploratory Ihctor analysis, 

correlation analysis and exa~nincd other factors influencing the IiMRs 

implementation through multiple regression and research constructs. A final model 

was developed and proposcd which successfully fit the data. 7'hc results of the study 

support the prior findings that stated that technology acceptance model can be a 

useful tool in evaluating post-implementation and EMRs actual use by healthcare 

professionals in Jordanian hospitals. 

The contextual factor constructs supported the hypothesized relationships among 

organizational, individual characteristics factors and TAM factors (Perceived Ease of 

Use and Perceived Usefulness). Research objective achieved and the majority of 

factors affecting EMRs implementation were rcvealed which include organization 

leadership, user involvement, training, cost, user- patient relationship and resistance 

to new technology. 



CHAPTER FIVE 

DISCUSSION OF RESULTS 

5.1 lntroduction 

The aim ofthis study is to Gnd thc factors affecting thc implcmenlation of ENIRs in 

Jordanian hospitals. This chapter discusscs the results of the findings in light of the 

hypotheses; the affect of organizational factors, as well as individual factors 

regarding the implementation of EMRs emphasizing on the thorough evaluation of 

the study results, followed by a discussion on the results rrom descriptive statistics 

and Multiple Regression Analyses that are rclated and supported by the contcnt 

analysis of open-ended question of the factors related to the variables in the research 

model. In chapter Two, certain obstaclcs were listcd down as major hindrance to the 

effective implcmentation of EMRs in certain countrics, but this might be different in 

Jordan and these are therefore discussed in this chapter. 

5.2 Organizational Factors that Affect EMRs Implementation 

The current study has included pertinent contextual factors into the TAM, for the 

purpose of studying organizational factors. The respondents have hands on 

experience with the EMRs at the timc of data collection as shows in Table 4.2 in 

section 4.3 and they provided their perceptions regarding organizational leadership, 

the significant costs tied to its implementation, involvement of the user as well as 

sufficient and effective training as shows in the resi~lts of the open-ended question, 

as presented in Appendix F. 



5.2.1 Organization Leadership 

The implementation of EMR recluires organi/ational leadership as i t  pl.ovidcs the 

necessary time and resources (Compcau and 1 Iiggins, 1995). 'l'he analysis outcome 

shows a positive relationship between organizational leadership and PEOU (Hl)  as 

shown in Table 4.8, section 4.7.1. In addition, the regression relationship between 

organizational leadership and PEOU was reported to be statistically significant at p 

=.000, with I3 at .518. Consistent with Aldosari's (2003) result, the amount of 

variance (R2) in organizational leadership due to its relationship with PEOU was 

61.7 percent as shows in Table 4.7 in section 4.7.1. 

The findings from the open-ended questions (Appendix I:) revealed that 45% of the 

total respondents were not satisfied with the organizational leadership support they 

are getting; major complaints from the hospitals were confined to this matter. In 

addition, the analysis of the findings revealed organizational leadership to have the 

greatest percentage of complaints with 8-,829 and p = 0.005 as depicted in Table 

4.25. The coefficient dimensions for this relationship is R' = .571 indicating that this 

factor holds the key to explaining the variance of EMRs implementation. In other 

words, organizational leadership has a great influence in EMRs implementation in 

Jordanian hospitals. Lack of support from organizational leaders may negatively 

affect the perception of the healthcare professionaIs' use of EMRs and eventually 

impact the degree of their aceeptance of EMR implementation. 

The finding implies that organizational leadership capacity that is ineffective will 

enable barriers to arise during the EMR implementation and the ignorance of 



liealtlicarc proCcssionrils and hospital mcn~bcss to suppoll the decision o r  thc 

organi~ational lcadcrship will lead to tlicir resistance and their negative pcrceptions 

of I3MR usage. As a rcsult, 110 el'lort ~ v i l l  be cxpendcd to enhaiicc thc system's 

performance. This positivc relationship is also prcscnt in other studies such as, 

Dansky ct a1 (1 999). 

In the prescnt study's findings, the significant relationship betwcen organizational 

leadership and PEOU is clearly manifested. IIealthcare professionals with varying 

expericnce display thc same attitude to EMRs use. For instance, those who havc 3-12 

months of expericnce constitute only 33 users, which accounts for a low 24.6 percent 

of the overall use as shows in Table 4.2 in section 4.3. 

According to them, thcrc is a huge expectation of organizational leadership to step 

up and ensure the availability of sufficicnt workstations, provide training and support 

and to solve technical problems in a timely fashion. In addition, the respondents also 

expect organizational leadership to acknowledge their feedback of system use. This 

will assist in explaining the relationship betwcen organization leadership and user 

involvement, as well as organization leadership and training. 

Moreover, going back to Table 4.2, it is obvious that on a daily basis, the frequency 

of EMRs use by majority of the respondents (70.9 percent) is reported to be merely 

one to lcss than 4 hours which shows less utilization of ENlRs in the hospitals. This 

can be explained by Morton's (2008) study which revealed a significant relation 

between organizational leadership and PEOU. The result in Morton's study and the 

present study owe themselves to lack of organizational leadership. In other words, 
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the perceived succcss or failure 01'  E M K s  is rela~cd lo organi;.ational Icadcrship in 

both prior to and during system implemcnlation. 

Howcvcr. in Ihc currcnt study. 111e relationship bcInccn organizational Icadership 

and PU was not hypo1hcsi;led bccause of lack oS support fi.0111 prior literature 

regarding their relationsh~p (Morton. 2008). 

In, sum as organizalional Icadcrship influences ~ h c  PlIOLJ, it in turn. influences 

PEOU. For instance, if 13MRs in hospitals are proven to be accessible, stablc and 

user-friendly, then healthcarc professionals will intend to use thcm. The 

organizational infrastructure compriscs 1'1' infrastructure and lS/IT dcpartment. The 

EMRs PEOU would hinge on whether organi~ational leadership organizes the IT 

infrastructure in such a way that it facilitates EMRs whether in the IS or IT 

department and providcs the ncccssary support. 

Therefore, it is important that organizational lcadership manifests a \villingness to 

constantly learn and search for new knowledgc and ideas to become role models for 

healthcare professionals. This will increase thc latter's PEOU and perception to 

participate in EMRs implementation and use. Organizational lcadership should also 

convey necessary knowledgc regarding EMRs to healthcare professionals to keep 

their morale on the high and to create a culture facilitating sharing, learning and 

creation. 



5.2.2 Uscr Invol\~cmcnt and Pal-ticipation 

Uscr involvcn~cnt is rcgarded by some rcscarchers (1,orcn~i and Kilcy. 2000: 

I,orcn~i, ct al., 1997). as in~portant to thc suitablc s\stem's selection and 

implementation as this can encourage thcm to fccl at oasc with the systcm and its 

usage. Thc same scenario is manircstcd in the findings of the present research where 

respondents stressed on thc imporlance of user's involvement in the EMKs 

implemcntation. As mentioned, the prcscnt rescarch is conducted in a hcalthcare 

context involving the IS deparlment who are accountablc to top managcmcnt for 

clinical affairs, and healthcare professionals comprising head of the clinical IS and a 

con~n~it tee comprising acti\e and well known cailable individuals. 

The findings concerning user involvement are displayed in Table 4.8, section 4.7.1. 

According to this Table, a positive significant relationship exists behveen user 

involvement and PEOU (If,), with an overall regression relationship as statistically 

significant at p=.019. and B at .280 between these two variables. Additionally, 

consistent to Aldosari's (2003) and Morton's (2008) findings, the amount of variance 

(R') in user involvement owing to its relation with PEOU is 61.7 percent as shows in 

Table 4.7 in section 4.7.1. 

The findings from the open-ended questions (see Appendix F) revealed that 5% of 

the total respondents complained of lack of users' involvcment in EMRs 

implementation in both hospitals. Poor and low communications exist between 

organizational leadership and healtheare professionals regarding EMRs software 



implcmcntation. 71'l~is implics thc lack or  hcaltlicarc prorcssionals' involvcmcnt in 

EMRs sofiware iniplementatioii which \\as considcrcd to bc a crucial issuc. 

111 othcr words, thc results imply that uscrs' participation or in\~olvcmcnt in system 

selection is iniperativc as they arc morc knowledgeable of Lhc clinical norkllow and 

the system should match their practice techniques. l'heir non-involvement in the 

system selection is obvious from the way they were concerned about the 

computerized documentation and the structured data entry templates, which is 

consistent with Morton's (2008) study. 

Based on the frequency of use, as shown in Table 4.2, section 4.3 it is obvious that 

respondents with only a few months' experience do not often make use of EMRs as 

their EMRs frequency use only constituted 24.6 percent of the overall use. In 

addition. the highest averagc use of EMRs was reportcd at only 1 to less than 4 hours 

out of 24 hours making up only 70.9 percent of the total hours. This implies that the 

sample study has not been involved in the EMRs implementation or their 

involvement is limited. With increased involvement during implementation, a 

corresponding increase in PEOU will follow which will increase the number of 

frequent usage. 

On the other hand, the present study assumed the respondents' conviction of the 

EMRs' advantages; that is why they displayed an inclination to the selection of a 

user-friendly system (Morton. 2008). This obvious direct relationship showed that 

healthcare professionals' attitudes were impacted by their non-involvement or lack 

of involvement in the EMRs implementation. 
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Users will only percei\c ease ol'use \\hen they arc involved in the system's design. 

training. and impleinentation process. and their computer self-cflicacy and cognitive 

style ai-c kept in consideration. Tl'heir in\~olvcment will lead to acceptance which will 

contribute to the general implementation process (Anderson, 1997; Ash, et al.. 2000; 

Ilie, Van Slyke, Parikh. and Courtney, 2009; Roach, el al., 2004;). In addition to this 

section. researchers such as Liebhaber, el a1 , (2009); Lorenzi and Riley, (2000); 

Lorcnyi, ct al., (1997) have shown that oversight of the develop~ncnl of user 

ownership is a crucial factor which oftcn leads to system failure. 

It appears that the healthcare professionals in this case, trusted the ability of their 

leadership to choose the suitable system satisfying their requirements. The 

respondents however desired ior professionals to guide them in training since they 

possess a clearer picture of the clinical \vorkflow. Despite the extensive findings, 

there are still some other assumptions that need to be kept in mind while using IT in 

the promotion of user's involvement and participation. 

5.2.3 Training and Substrate to Learning 

Pioneering researches dedicated to EMRs have attempted to measure physicians' 

perceptions regarding training after implementation. Among the studies, rlaronson et 

al. (2001) revealed that user's perceptions of sufficient training relates to PU. In 

another study, Gadd and Penron (2001) carried out a survey involving physicians six 

months after EMRs was implemented. The results revealed that 23 percent of the 

physicians stated their dissatisfaction concerning insufficient training. The 

physicians' negative perceptions were related to an overall decrease in EMRs 
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~~sc l i~ lnes s  and satisfaction. This is further en~phasizcd by (1,ce. Kozar, and Larsen, 

2003) who revealed an increased dissatisfaction of physicians regarding physician 

ordcr cntry system. who undertook training compared to those who did not. 

l'urthcrmore , Brookstone (2004) sho~vcd that training issues arc significant with 

regards to computer ccpcrtise (novice to advanced) and to the high costs of training 

and the absence of management support. 

In the current study, a significant relation is found between si~fficient training and 

PEOU (11;) as exhibited in Table 4.8, section 4.7.1 with the o\ferall regression 

relationship behveen the hvo as statistically significant at p= ,037, and the B at .142. 

In Table 4.7 in section 4.7.1 shows the amount of variance (R') in training cxplained 

through its link with PEOU is 61.7 percent, a finding consistent with the above 

studics and thc relationship exhibited by sufficient training and organizational 

leadership. 

The findings from the open-ended questions (sce Appendix F) revealed that 17% of 

the respondents included insufficient training of EMRs implementation as their 

complaints in both hospitals stemming from lack of organizational leadership. This 

shows that lack of training of EMRs implementation is one of thc many issues being 

faced in the healthcare environmcnt. 

Generally speaking, users stress to a great extent on training as it has a strong 

influcnce on their attitude. In the study, the significant relation was assumed because 

of the prior experience of the EMRs users. In other words, those who are proficient 



and had cspcricnce in using l'Ml<s arc Inore inclincd to usc thcm or perceivc the 

casc ol'usc o r  1:MRs wliile 111osc with less experience perceive othcrwise. 

As clcarl!l slio\vn in ?'able 3 .2  in section 4.3 uscrs having 111c least experience (3-12 

months). colistitute a mere 33 percent of EMRs usage. Also. majority of EMRs usage 

per day tvas rcpol-tcd only at a minimal of one to less than four l~ours. This implies 

the user's incxpcriencc of EMRs and their lack of training. 

In sum, there is no doubt that training signiiicantly incrcases the costs of EMRs 

implementation as it involves software costs, lraining fees, trainer compensation and 

renting of vcnue. On top of this, staffs who are being trained requcst for overtime 

entailing additional costs particularly when training is not carried out during working 

hours. Therefore, organizations having limited budget will not be able to afford to 

provide training classes. 

5.2.4 High Cost of EMRs Implementation 

EMRs implementation entails great costs particularly in the first installation. 

Appropriation of funds from the capital has to be carried out by healthcare 

institutions when they decide to implement EMRs. Due to the high cost, not every 

organization can afford to implement EMRs from the beginning as this would 

represent a financial burden on the organization. For this reason, and because of the 

uncertainty of the expected benefits, some companies hesitate to make a move. 

In the current study, the relationship betwcen high cost and PEOU (H4) was reported 

to be significant as shown in Table 4.8, section 4.7.1 with an overall regression 
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relationship hct\ieen the 1 \ 4 0  factors as statistically significant at p= .026. and the B 

at .252. I'he amount of' variancc (K') in cost because of its relationship with 

perceived ease ol'urc is 61.7 percent as shows in 'l'able 4.7 in section 4.7.1 which 

implies that hcal~llcare prolessionals in Jordan \Yere convinced that EMRs 

implcn~cntatioi~ cost is greater than the benclits it will latcr provide; a finding 

consisten1 with previous studies (Lee, et al., 2003). From the above, it is reasonable 

to slate that i t  is not a surprise for healthcarc professionals to list cost as the sccond 

most significant barrier of EMRs implementation. 

The findings fiom the open-ended questions (see Appendix I;) revcaled a high 

percentagc (33%) of complaints fiom the respondents regarding the high cost of 

EMRs implernentation. l'hc rcspondents cited lack of financial support and high cost 

of EMRs training and installation. This adds high cost to the many factors that 

impact EMRs implementation in thc context of Jordanian hospitals. 

In the current study, it is obvious that high costs of EMRs implementation influence 

the users' PEOU. The respondents were reported to complain about certain features 

of the EMRs that had limited options of EMRs as shows in Appendix F. A More 

expensive EMRs may have includcd the options that were mentioned by the 

respondents but as orgn~lizational leadership cannot afford to buy them, they opt for 

second best. This lowered PEOU which is clear in the majority of user's limited 

utilization of the EMRs (one to less than 4 hours a day) as depicted in Table 4.2, 

section 4.3. 



lIigh implcmcntation cost and f'l3lIJ is rcportcd to havc a significant rclation 

implying that whcn thc organizational support for the high costs is lacking. they may 

not be able to al'iord the latcst or the most uscr-li-iendly systcms and thcrefore issucs 

will arisc that will prevent thc uscrs froin feeling a heightened PEOU. The high costs 

of irnplcmcntatioii arc attributed to software costs, cost of hardware, networking 

(including Internet Servicc Providers), infrastructurc, installation of operating system 

and training ( Dansky, ct al., 1999; Miller and Sim, 2004; Murphy, et al., 1998: 

Poon, et al., 2004; Pourasghar, 2009), and the acquisition of which will increase the 

overall costs which the hospitals may not be able to afford (Alanazy, 2006). 

On the other hand, Wang et al. (2003) tackled EMRs implementation and its 

financial gains. According to them, the lcvel of EMRs implementation directly 

influcnces the financial gains or losses. In most cases, the cost of inception is greatcr 

than the potential gain in which case, the hospitals hesitate to replace paper-based 

charts (Wang, et al., 2003). Nevertheless. when the system is used to replace charts 

and other activities like drug checks, it is probable to have a net gain over five-years. 

5.3 Individual Factors affecting EMRs Implementation 

The research uscd individual factors as a part of the TAM which involved some 

other factors such as user-patient relationship, user autonomy and resistance to new 

technology of EMRs implementation. 



5.3.1 User Patient lielationship 

The respondents iiidicatcd their rcfusal of the disturbance in their relationship with 

their patients even i t  nicans barring thc EMRs from their cxamination theaters. This 

particular linding contradicts other prior researches . In the most notable research 

depicting contradiction with the present study, Gadd and Penrod (2000, 2001) 

claimed that issues regarding paticnt-physician rapport arose both before and after 

EMRs implementation. Also, (Miller and Sim, 2004; Poon, et al., 2004; Satinsky, 

2004) studics rcvealed that EMRs facilitates smooth workflows free of negative 

impacts upon doctor-patient rclationship particularly when it comes to rapport, 

quality of care, and privacy. 

The finding of the present study cxhibits a highly significant relation between user- 

paticnt relationship and PU as shown in Table 4.10, section 4.7.1 with the overall 

regression relationship between the two factors as p= ,000, and the B at .875. Table 

4.9 in section 4.7.1 shows the amount of variancc (R') in user-patient relationship 

becausc of its relation with PU is 93.9%, a finding contradictory to prior literature. 

The finding implies users-patient relationship influences the professional's decrease 

in ease of use. In other words, user-patient relationship is a co-variant of user 

autonomy; a finding consistent with Morton (2008) and (Aaronson, et al., 2001; 

Dansky, et al., 1999; Detmer and Friedman, 1994; Wager, et al., 2005). 

The overall finding depicts that respondcnts consider EMRs just to be slightly 

advantageous to hcalthcare with training and access to up-to-date information as the 

top most advantageous aspect of ENlRs implementation. It was notable that 



hcalthcare profcssionals ha\ ing prior training and knowledge of informatics concepts 

were more inclined towards computer use in health care. 

71'lle attitude ol' n~a.jority of the respondents towards the usefulness of I3MRs can bc 

depicted in the results of their frequent usc of EMR which is minimal. Majority of 

the respo~ldents use EMR ollc to less than four hours a day which is a mere 70.9 

percent of the total usage ('fable 4.2. section 4.3). This is because hcalthcare 

profcssionals in Jordan consider EMRs as a barricr to user-patient relationship and 

therefore. they do not find EMRs useful. In other words, user-patient relationship is 

significantly related to PU.  

In sum, the rcason behind low perccption of EMRs usefulness in Jordan is 

trustworthiness between healthcare professionals and patients. The patients have to 

explain their illness or injurics in clear tcrms to healthcare professionals while the 

latter need to keep the information confidential at all times. But the presence and use 

of EMRs in the examination theater adds another dimension to this relationship that 

users as well as patients are not prepared to accept. 

5.3.2 User Autonomy 

Healthcare professionals depend on their autonomy and their authority in their 

decision making. Therefore, even in cases when EMRs can support their decisions 

made on their own volition, they hcsitate to leverage their usefulness as some of 

them perceive EMIRS advances both as a challenge and a threat to their authority. 



1SMKs ad~~anccs  may wcll lkcaken thcir autonomy and as consequence. EMRs 

implcmcntation may carry signillcant negative cffccts (Morton, 2008). 

1 Io\vcver, thc lindings of the prcscnt study depicted an insignificant relationship 

bctucen user autonomy and PU (1 1,) as clcarly shown in Table 4.10, section 4.7.1 

with overall regrcssion lslationship bctween user autonomy and pcrccived uscfulness 

as statistically significant at p = .767 and the B at .005. The amount of variancc ( R )  

in user autonomy explained bccause of its relation with perceived uscfulness is 93.9 

perccnt as shows in Table 4.9; a finding consistent with Morton's (2008) and Wei 

and Chiao's (201 0) study, indicating [hat healthcare professionals are not exposed to 

actual medical decision-making process and were therefore merely reporting their 

perceptions. 

Therefore, the prcsent study conjectures that healthcare professionals pcrceive EMRs 

to be merely databases and not as systems replacing their decision making power and 

thus, they do not feel threatened by them. This result is contrary to Aldosari (2003) 

who reached mixed conclusion of a strong negative relation between autonomy and 

PU but at the same time, a significant relation between autonomy and PEOU and PU. 

Moreover, this result also contradicts with other prior studies' findings of the 

relationship between user autonomy and PIJ (Gadd and Penrod, 2001). This 

validation is taken by Gadd and Penrod (2000) further by explaining the perceptions 

of the system's impact on user autonomy before and after implementation. 

The level of healthcare professionals' oversight based on their decisions differed 

from one individual to another which is mainly based on documentation, which was 
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imn~ed~ately rectified by thc rcsponsiblc physician. Thesc werc no cascs whcreby the 

provides had to scctify a colleague's formal oversight and the healthcare 

psofcssionals workcd autonon~ously. Healthcare providers had no diSliculty 

accepting thcir individualized autonomous ways but view it as just unique styles of 

operating. 

5.3.3 Resistance to New Technology 

The reasons behind user resistancc to new technology including EMRs are various. 

A Sramc\vork classifying thc various types of user resistance to innovations have 

bccn proposed based on the source of resistance. PEOU is one of the main sources of 

resistance to innovations. It is considered as one's perception of ease of use related 

to the adoption decisions of the innovation, in this case, the decision to accept 

EMRs. 

In ordcr to counteract resistance, habit can be utilized. Habit is the current practice 

that one routinely does. Therefore, in order to reduce healthcare professionals' 

resistancc to EMRs implementation, organization leadership must assess the sources 

of resistance and develop habits to counter them. 

Moreovcr, EMRs' clear benefits should be made obvious to healthcare professionals 

(Anderson, 1997; Ash, et al., 2000) and this explains why systems often fail owing to 

lack of management support and resistance to new technology of healthcare 

professionals (Lorenzi, et al., 1997). The American Medical Association carried out 

a survey in 2001, which revealed that only 13 percent of the physicians were 



convinced of EMRs benefits to medicine and medical practice (Pearsaul, 2002). 

Also. EMRs' successlul implcmcntation has been related to clinical processes 

enhancement and clinical issues solution through 1'1' (Doolan, ct al., 2003). 

Moreover, EMIRS' acceptance can also be facilitated by clarifying physicians' needs 

as opposed to predicting benefits (Guthrie, 2001) and for sustainable use of EMRs. 

ongoing evaluation and modification of the healthcare professionals feedback is 

crucial (Doolan. et al., 2003). 

In the present study, analysis of results revealed a significant relation between 

resistance to new technology and PEOU (Hs) as shown in Table 4.8, sectiorl 4.7.1 

with the overall regression relationship between the two factors as statistically 

significant at p= .004, and the B at ,277. The amount of variance (R') in resistance to 

ncw technology because of its relationship with PEOU is 61.7 percents as shows in 

Table 4.7 in section 4.7.1; a result consistent with previous studies (Gadd and 

Penrod. 2001 ) but inconsistent with (Detmer and Friedman, 1994; Gadd and Penrod, 

2000; Gardner and Lundsgaarde, 1994). 

Healthcare professionals in Jordan perceive the adoption of new technology as a 

positive thing as it enhances quality and efficiency. The findings show that these 

professionals are even inclined to modify their workflow for EMRs implementation 

as long as this means the achievement of quality and efficiency enhancement. 

However, most of the respondents to the questionnaire are not inclined to adopt new 

technologies although they believe others in their caliber may think differently. Most 



of t11em are even a h i d  to use technology as a tool to assist them in the workplace. 

rlhis disinclination is depicted in their frequency of use and hcncc P1<011. 

This can bc f'urthcr clarified by highlighling the frcqucncy of use of ma-jority o r  lhc 

respondents of EMRs. Judging from the figures in Table 4.2 in scction 4.3, i t  can bc 

staled t h ~ t  majority of the respondents resist the use of new technology as they only 

use EMRs one to less than four days a day constituting only 70.9 percent of the total 

daily usagc. 

In sum, it can be concluded that healthcare professionals arc in agreement of their 

negative perception of EMRs implementation because of the challenges they face in 

dealing with new technology. These issues pose extra work and time on training and 

hence, resistance to new technology is one of the barriers of EMRs implementation. 

5.4 Perceived Ease of Use 

The present study's hypothesis 9 is supported as PEOU of EMRs was found to have 

a positive impact on PU (H9) of EMRs implementation. The outcome is shown in 

Table 4.14, section 4.7.1, where the overall regression relation between the two 

factors is statistically significant at p= .000 with B at .699; a value consistent with 

Sachidanandam, (2006). Also, in Table 4.13 in section 4.7.i the amount of variance 

(R') in PU explained because of its link with PEOIJ is 48 percent. A finding 

consistent with prior TAM studies. Among them, Davis (1993) noted direct 

significant positive effect of PEOU on PU with a P value at.665. Davis et al. (1 989) 

hypothesized that PEOU is one of the antecedents to PU in addition to the effects of 



exte~.nal variables. Scvcral 'I'AM studies confirmed this hypothesis and found PI:OU 

as antecedent to PU (Miller and Sim, 2004; Morton, 2008; Poon. et a1 . 2004: Ash. 

1997). 

In the present study, the ease of use of EMRs implementation is antecedent to 

use:'ulness of EMRs implementation which is consistent with Morton's (2008) 

research of physicians, where PEOU was found to have a significant relationship 

with PU and to be the strongest predictor. The results also supported an insignificant 

direct relationship between PEOU and attitude toward using (Hlo) as depicted in 

Table 4.15 in section 4.7.1, the amount of variance ( R ~ )  in PEOU because of its 

relationship with attitude toward using is 51.7% with the standardized rcgression 

coefficient or the B at .004 and p=.690 indicating a direct insignificant effect of 

PEOU on attitude toward using as shows in Table 4.16 in section 4.7.1, which 

contradicts TAM'S theoretical model although similar prior studies have also 

displayed an insignificant relation (Alanazy, 2006). Chau and Hu (2002) attribute the 

result to the skills of physicians in operating technical medical equipment and in 

grasping new concepts. 

The healthcare professionals in Jordan do not display PEOU to EMRs; therefore, 

they do not find EMRs implementation useful This is evidenced by the low 

frequency of use of EMRs (with majority users only utilizing at a frequency of less 

than four times a day). Their low perception of ease of use is cIarified by their 

comments about the strict formats of EMRs. 



In sum, a revicw of literaturc shows that PU has a high probability oS influencing 

uscr's attitude compared to PEOU. Based on the respondents of the study's opinion. 

this notion is supported. Howcver, the mediating impact of PEOU should not be 

overlookcd as it is showed to be the strongest predictor of PU in the model. This is 

stated by Davis (1989) who said that a user's perception of the system's uscr- 

friendliness impacts the attitude of the user. The differences in PEOU can be 

explained by organization leadership, high cost, training, and resistance to new 

technology. 

5.5 Perceived Usefulness 

Based on TAM, PU is hypothesized to be related to attitude towards EMRs use and 

to be its greatest predictor. The findings of the study reveal that hypothesis 1 1  is 

supportcd as it states that PU of EMRs has a significant positive impact on attitude 

toward usiilg EMRs (HI ,). The results are exhibited in Table 4.16, section 4.7.1. 

Moreover, the overall regression relation behveen the two factors is statistically 

significant at p = .000, and the B at .756; a results consistent with (Alanazy, 2006; 

Groll, 2006; I-Iu et al., 1999; Morton, 2008; Sachidanandam, 2006;) . The amount of 

variance (R') in PU because of its relationship with attitude toward using is 51.7% 

with the standardized regression coefficient or indicating a direct significant positive 

effect of PU on attitude toward using as show in Table 4.15 in section 4.7.1. 

The healthcare professionals in Jordan overall do not find EMRs significantly useful 

in their profession as mentioned before, and therefore, this affects their attitude to 

use ENIRs which is depicted with minimal frequency (1-4 times a day constituting 
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70.9 percent of the total usage). The findings are consistent with Morton's (2008) 

findings. 7'he factors used in the present study include TAM factors of attitude to use 

EMRs, B1 and actual use of EMRs. 

5.6 Attitudes Toward Using 

Among the objectives of the present study is to determine the attitudes of healthcare 

professionals towards the adoption and implementation of EMRs as depicted in 

Table 4.20. The findings revealed a significant positive influence of attitudes 

towards using EMRs upon BI (HI?).  Moreover, the findings showed an significant 

relation between and attitude towards using and B1 but a significant one between PU 

and attitude towards using, the outcome is shown in Table 4.20. section 4.7.1 where 

the overall regression relation between the two factors is statistically significant at 

p= .000 with B at .676; a value consistent with Sachidanandam, (2006). The amount 

of variance (R') in PU explained because of its link with BI is 47 percent as shown 

in Table 4.19 in section 4.7.1. 

The suitability of BI in the context is however questionable because EMRs are 

transaction processing systems having mandatory usage. Therefore, EMRs 

mandatory usage represents a basic level nceded for job performance beyond 

voluntariness. This is often true for large multi-functional information technologies. 

Previous literature acknowledges perceived voluntarincss as imperative in the 

acceptance and use of technology. Moreover, even if usage is mandatory, effective 

use of EMR will lead to organizational benefits as opposed to merely selective usage 



as thc value of I7,MRs lie in its cffcctivc and cfficicnt usagc. Thus, i t  is suitable to 

study B1 to use technology even in mandatory usage. 

In the context of Jordan's healthcare systcrn. the mcasurenlent of overall attitudes 

towards EMRs use was revealcd to be positivc with a fcw respondents showing a 

negative attitude towards EMRs implementation but overall, the responses showed 

an encouraging inclination for EMRs implementation which can be attributed to 

positive experience with EMRs. 

The results revealed that respondents were mainly displeased with EMRs becausc of 

the lack of support from organizational leadership, resistance to new tcch~lology, 

cost, training, user involvement and user-patient relationship. In other words, the 

healthcarc professionaIs7 negative attitude to accept EMRs lies in the objective and 

logical reason that eliminates intuition in the realm of medical practice and that 

dspcrsonalizes computers in the examination theater (Morton, 2008). This negative 

attitude to use affects their BI towards EMRs. 

Furthermore, the findings showed a significant relation between PU and attitude and 

between attitude and B1 and between BI and actual use. It can therefore be assumed 

from the findings of the study that if healthcare professionals perceive EMRs as 

useful in their jobs, they will display a positive BI towards it and they will eventually 

be inclined to use it. In the context of Jordan, the healthcare professionals in Jordan 

are convinced of the EMRs usefuIness and hence their attitude towards using it is 

positive and they show this in their BI and their eventual actual usage. But according 

to Table 4.2 in section 4.3, the usage of EMRs four times a day. Therefore, it can be 
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~~ssumed that the healthcare prorcssionals. due lo other factors. are not Tully 

convinced of the EMRs usefulness and hcnce they do not show positive BI and oiily 

use EMR to a lesser degree. 

However, a definitive significant relationship was not reached in the relationship 

between PEOU and BI but a strong relationship was instead shown implying that 

users may be inclined to use EMRs when they perceive its usefulness but only when 

its use does not pose any problems, i.e. the system is easy to use or it is user-friendly. 

5.7 Organizational Factors 

Among the objectives of the study is the examination of the relations between 

organizational factors and PU (HI;). Four organizational factors were identified in 

the previous studies which are included in the present study; Organization 

Lcadership, User Involvement, Training and Cost. The findings support hypothcsis 

13 as the organizational kctors of EMRs were reported to have a significant positive 

influence on PU of EMRs implementation. 

The findings presented in Table 4.22 in section 4.7.1 show the overall regression the 

relation between organizational factors and PU is statistically significant at p< .001, 

with B at .663. In Table 4.21 in section 4.7.1 shows the amount of variance (R') was 

reported to be at 66.6 percent indicating a direct significant positive effect of 

organizational factors on perceived usefulness. 

It is evident from the results of the open-ended questions (see Appendix F), that the 

highest percentage of complaints from the respondents of both hospitals came was in 
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regards to organizational factors. 'l'hc res~llts show 45% for lack of support iiom 

organizational leadership. 33% for lack of financials and high cost of' EMRs, 17% 

for inadequate training and 5% for poor and low conlmunicatioil between 

organizational leadership and healthcare professionals when implementing EMRs 

software. 

From the above, it can be stated that impacts to EMRs implementation in both 

hospitals in Jordan were largely attributable to organizational factors. 

In prior researches, the organization factors reported to bar the adoption of EMRs 

are; organization leadership, user involvement, training and cost. In the U.S., 

President Obama backed the former President, Bush's Executive Order 13335, and 

thus, healthcare organizations are mandated to adopt EMRs by 2014 indicating that 

these issues may have a probable impact on the individual's attitude toward EMRs 

(Hewitt, 2009). 

5.8 Individual Characteristic Factors 

In order to achieve the third objective of the study, the researcher examined the link 

between individual characteristic factors and PEOU (HI4). Three individual 

characteristic factors were included in the study; user patient relationship, resistance 

to new technology and user autonomy. A11 the individual characteristic factors 

except user autonomy had a significant positive influence on PEOU (HI,); the results 

of which are shown in Table 4.24, in section 4.7.1. The overall regression 

relationship between individual characteristic factors and perceived ease was 



reported to be statistically significant at p< .000, with B at.810. 'l'hc amount of 

variance (R') was found to be 40 percent as shows in Table 4.23 in section 4.7.1 and 

the standardizcd regression coefficicnt indicating a direct significant positi1.e 

influence of the individual characteristic factors on PEOU. 

5.9 Important Factors 

In an attempt to achieve thc first objective of the study, the findings identified the 

most important factor perceived by healthcare professionals in Jordan to lead to the 

improvement of EMRs implementation in the healthcare organizations. The most 

crucial factor among all the factors is organizational leadership with I3 = .829 and p 

=.005 as listed in Table 4.25 in section 4.8. The coefficient dimension for the 

relationship is R~ = .571 indicating that organizational leadership is the most 

significant dimension that explains the variance in ENIRs implementation. 

This finding is evidenced by the results of the open-ended questions (see Appendix 

F) implying that organizational leadership is cited by the respondenls as the source 

of most complaints in both hospitals. Lack of support from leadership registered the 

highest percentage which relates to lack of financial support and cost, insufficient 

training and poor communication between organizational leadership while 

implementing EMRs software. l o  conclude, organizational leadership is the most 

crucial factor impacting EMRs implementation in the context of Jordanian hospitals. 

Moreover, researchers are of the consensus regarding this factor hindering the EMRs 

implementation in Saudi Arabia (Alanazy, 2006), which is as close to the context of 

Jordan. These factors are organizational leadership, awareness high cost and 
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resistance to new tecl~~~ologies.  Some of thc above fi~ctol-s were adopted in thc 

present study. 

Morton (2008) also utilized I'AM to indentif'y t l ~ c  significant factors that inay 

contribute to EMRs acceptance by physiciai~s. l 'hc iindings revcalcd organizational 

leadership. The results of Morton's (2008) study are consistent with thc prcsent 

findings. According to him, IT and HIM professionals should encourage physician 

participation in planning, promotion and facilitation of training programs as they not 

only provide the desired flexibility, organizational leadership, timing and structure of 

training programs, but they also assist in promoting initial and sustained EMKs 

acceptance (Morton,2008). 

The physicians on the othcr hand will provide the leadership aspect and 

organizational leadership must provide physical asscts, such as hardware, software 

and workspace (Morton, 2008). In addition to the above lactors, adequate technical 

support and cooperation are also pertinent aspects in EMRs successful 

implementation (Morton, 2008). 

EMRs implementation in Jordanian hospitals takes a considerable number of years 

and therefore, it is only logical that hospital administration contribute to the smooth 

transition through support from organizational leadership, training and facilitation of 

users' involvement. In this day and age, EMRs is considered as a common 

instrument in a hospital administration utilized to improve outcomes and eliminate 

malpractice. This justifies the Jordanian government's appropriatior, of a significant 



CHAPTER SIX 

CONCLUSION 

6.1 Introduction 

The present study attempted to investigate the organizational and individual 

characteristics factors affecting EMRs implerncntation in Jordanian's hospitals. ?'his 

chapter concludes the thesis contributions, discusses on the limitations of the study 

and the recommendation for further studies. Finally, concluding rcrnarks regarding 

the research is presented. 

The general objective of the present study was to determine the factors impacting ~ h c  

EMRs implementation in Jordanian hospitals based on the TAM. The acceptance of 

EMRs by the healthcarc professionals is significant as the issue lies in the fact that 

they have not fully utilizcd the EMRs in the context of Jordanian hospitals. The 

systems were ignored or rejected receiving only slight acknowledgement from 

healthcare professionals. Related factors hold the core reason of the healthcare 

professionals' dissatisfaction of the systems and led to their de-motivation which 

may result in some of them shifting to other hospitals having paper based on 

conventional systems. 'The hospitals will then eventually lose these workers' 

expertise and as a consequence, the hospitals may have to spend some more money 

in training new recruits who are totally ignorant of EIVIRs. If this situation arises, 

then the quality of healthcare services will decrease. 



I Icnce, it  is imperativc that thc healthcare prol'cssionals' model r n ~ ~ s t  bc de\~cloped in 

a way that it is capablc of identifying the factors impacting 1:MRs implementation in 

Jordanian hospitals as cvidenccd by statistics. Moreover. i t  is in~pcl-alive that 

empirical evidcnce should support thc hospital 1.1' n~anagen~cnt's rationalc bchind the 

appropriation of budge for EMRs implcmcntation. 'l'herc should also be strong 

evidence to support the need of EMRs enhanccment on the basis of the identified 

weaknesses to be brought to the attention of EMRs de~relopcrs and vcndors. 

Based on the literature revicw, two main factors may impact EMRs implementation. 

These factors include organizational factors comprising organizational leadership, 

users' involvement, training and cost, also individual characteristics comprising 

users-patient relationship, user background of computer, uscr autonomy and 

resistance to new technology. According to the idcntified factors, the researcher 

succeedcd in developing a model presenting thc relationships betwecn them. 

The research using model of TAM then underwent testing in two major hospitals in 

Jordan that fully implemented EMRs, the King Abdullah University I-Iospital 

(Government hospital) and Jordan Hospital (Private hospitals). The above hospitals 

were selected as case studies for the purpose of providing a significant level of 

variance as well as generalization. 

The following Sections 6.2.1 to 6.2.3 summarize the study, followed by the 

relevancy of each stage of the research process. 



6.1.1 Rcvicw of Factors Affecting of Implcmcntalion EMlis  

A thorough revicw of literature provided an in-depth ~indcrs~anding of EMKs and t l ~ c  

various kinds of 1117' for thc purpose of investigating the kcy role in 1SMRs. 111'1 is 

critical in the enhancement of healthcase scrviccs as wcll as in medical performance 

as evidenced by various electronic systclns namely, EMRs EIIR and CPOE. These 

systems basically lead to the enhancement of communication between medical users, 

and these systems improve medical services as well as the overall medical records of 

the organization. 

In the lirst stage of the study, the definition of EMRs, the functions as viewed from 

users' and patients' point of view, the potential tasks in healthcare sectors 

improvement, EIVlRs Types, characteristics, Functionalities and advantages were 

discussed. Moreover, the EMRs unique feature that distinctively sets i t  apart from 

other traditional operational systems which are being used in healthcare system was 

explored in detail. 

This stage entailed the explanation of some theories and models revolving around 

technology acceptance model. Additionally, the far reaching characteristics of TAMS 

presented an array of domain specific elements within individual domains laid down 

in a chronological order relating to the model's devclopment to the present and its 

transformation in between. 

Based on the EMRs implementation process explored in the thesis, it was noted that 

the users had a great impact on the organization's infrastructure. However, 

challenging factors that hindered the implementation were numerous and these 
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included: organizational and indi\zidual characteristic racto1.s. It was duc to somc of 

these factors that EMRs implemcn~ation in Jordan had not hecn utilized in a 

successful way becausc orliinitcd usagc thcsc systems. 

The first stage also presented thc explanation of thc Sactors that arrected I'MRs 

which were considered crucial to its creation and purpose of usage. 'Phe rcsearchel 

went through previous TAM rcscarches to determine the [actors possessing a 

statistical affect on EMRs implementation. 

6.1.2 Development of Research Model Based on TAM 

Review of literature presented various researchers' dedication to explore EMRs use 

from the user's point of view. It also revealed the gap that existed in studies 

dedicated to the EMRs implenlentation impact in Jordanian contcxt. Accordingly, a 

detailed review of the existing literature rcvcaled the suitability of TAM to be used 

and fourteen hypotheses were deviscd in an attcmpt to answer the research questions. 

From fourteen hypotheses, eleven o r  them were dedicated to the user's overall 

perception of the EMRs implementation, while hypothesis twelve was related to user 

attitude with BI of use; hypothesis thirteen was related to organizational factors with 

PU and the final hypothesis was related of individual characteristic factors with 

PEOU. 

Also, this stage involves the determination of the research methodology consisting of 

procedures, processes and guidelines compounding the type of research 



appropriateness. and items ~ncasurcmcnt \{.CI.C tested I'ollowed by pilot tcsting, 

evaluation of content, face validity and data handling. 

6.1.3 Validation of thc Modcl 

The third stage concerned nit11 the validation or  the model used quantitative 

approach. Accordingly, a survey questionnaire was developed for the purpose o r  data 

collection from 134 healthcare professionals including physicians, nurses, 

pharmacists and laboratory staff at two Jordanian hospitals. In addition, suitable 

items measurement were tested followed by pilot 1estir.g and evaluation of content 

and face validity. The next step concerned the approximate assessment of sampIe 

data for their validity and reliability followed by the adjustment of scales items 

through necessary deletion, addition and rewording. Also the model o r  this research 

was validated in the final stage through hypothesis testing and comparing the results 

with other researches. 

In addition, the contextual factor constructs also evidenced the hypothesized links 

among the following: organizational and individual characteristic factors using 

TAM factors (PEOU and PU). The current study attempted to cany out an 

investigation of the antecedents of EMRs actual use by Jordanian healthcare 

professionals using statistics by SPSS Ver. 18.0. 

By quantifying the variablzs to be measured, the data obtained in the study can be 

submitted to statistical analysis. The outcome of the analysis, in turn, enables us to 

make a statistical statement, and such statement is the evidence needed to settle the 



research questions. Probabilistic st~itistical statcliicnts a]-c ~nuch rno1.c accuratc than 

an untestcd and unsupported beliol.. 'l'his csplnills why in this study. the rescarch 

questions need to bc answered. In this study. rcgression analysis and stcpwise 

analysis are appropriate statistical techniques to usc in answering thc research 

questions supporting by content analysis oS Opcn--l<ndcd Questions, as rcgression 

analysis allows assessment of the impact of single or multiple factors as implied by 

the following research questions: 

1 .  What are the important factors that ai'i'ccl the implcmentation of EMRs in Jordan's 

healthcare environrncnt? 

2. What are the significant factors that affect the implementation of EMRs as 

perceived by healthcare professionals in Jordan? 

3. What are the rclationships bctween organizatio~~al and individual characteristic 

factors with PEOU and PU? 

4. What is the base model that describes the factors affecting EMRs implementation 

in hospitals in Jordan? 

In order to answer the first question, a stepwise analysis was used, where the number 

of independent variables entered and the order of cntry are determined by statistical 

criteria generated by the stepwise procedure. 'The most important kctor is found to 

be Organizational Leadership with B = .829 and p = 0.005. The result shows the 

coefficient of determ~nation for this relationship is R' = .571. This indicates that 

Organizational Leadership is the most important dimension in explaining the 

variance of EMRs implementation in Jordanian hospital. 



In order to answer thc sccond ~.csca~-ch question. se\cral regsccsion analyses 

supporting by content analysis of Opcn-lndcd Questions Lvcre I-ccluircd. I t  was 

revealcd that thcrc nere rclationships of' thc organizational factors such as 

organization leadership. uscr invol\~cmcnt. training, resistance to new technology and 

cost having a significant relationship with PI<OU of EMIRS implementation (HI, H2, 

I{;, H4 and IIX); in this study, the amount of variance (R2) in these factors explained 

by its rclationship with PEOU was 61.7 pcrcent. Additionally, individual 

characteristic factors like user-paticnt relationship revealed a significant rclationship 

with PU of EMRs implementation (1Ii and 117). except for uscr autonomy; in this 

study, the amount of variance (R') in these factgrs cxplaincd by its rclationship with 

PU was 93.9 pcrcent. 

Moreover, results showed that PEOU had a significant impact on PU (kIo,, the 

amount of variance (R') in PEOU explained by its relationship with PU was 48.0 

percent; whilc PEOU on the contrary had an insignificant impact on attitude toward 

use and PU had a significant impact on attitude toward usc (IHlo and El1 ,); the amount 

of variance (R2) in PEOU and PU explained by its relationship with attitude toward 

use was 5 1.7 percent. .Furthennore, attitude towaid use has significant impact on BI 

(H Iz),  the amount of variance (R') in attitude toward use explained by its relationship 

with BI was 47 percent. 

Also, to answc~. the third research question, the results show the relationships 

between organizational factors (including Organization Leadership, User 

Involvemcnt, Training and Cost) with PU (HI;), the amount of variance (R') in 



organizational factors explained by its relationship with PU was 66.6 percent. ']-he 

relationships between individual characteristic factors (User Patient Relationship. 

Resistance to New Technology and User Autonomy) with PEOU ( ] I I 4 ) ,  the amount 

of variance (R') in organizational factors explained by its relationship with perceived 

usefulness were 40 percent. Also, the results of present research explain the 

important factors that affect EMRs implcmentation. 

Finally, as shown in Figure 4.1 to answer the fourth question based on the rcsults, it 

can be concluded that the factors that constituted the healthcare professionals 

acccptance model of EMRs implementation from the organizational factors wcre 

organization leadership, user involvement, training, and cost; from the individual 

characteristic factors, they were user-patient relationship and resistance to new 

technology. This model was constructed bascd on the findings of situations in which 

EMRs was mandated for all the healthcare professionals. The eombinatian of some 

of the external factors from the perspectives extended the original TAM. 

However, the contribution value could not be generalized in the model because the 

results show the variances in these two environments. This happened because the UI 

of EMRs in both hospitals were different, and tliese systems were also provided by 

the same vendors. 

The validation of the model was done through SPSS Ver. 18.0 that was based on 

hypothesis testing, as discussed in the previous section. 



6.2 Contributions 

r I l~c  current study attempted to explorc Lhe factors impacting the EMRs 

irnplcmentation in Jordanian hospitals and thc link between organizational, and 

individual characteristic factors, and BI to use EMRs in Jordanian hospitals and thus 

it opencd the door for the possibility of more research. 

'I'he most significant contribution of the present study is that to the TAM'S 

theoretical knowledge. The study's model is an extension of TAM model comprising 

of external factors and PEOU and PU. The findings are expected to improve the 

theoretical knowledge on the topic particularly its relation to TAM and application in 

the Jordanian HeaIth Informatics domain. The study also improved the classic TAM 

by introducing organizational and individual factors which initially merely 

comprised of PU and PEOU based on a social pcrspectivc. 

The present study contributed to the literature concernir~g health informatics 

particularly to the healthcare professional model of EMRs implementation in the 

context of Jordanian hospitals. In addition, the study also contributed to the 

Jordanian Ministry of Health (MOH) for its invaluable evaluation of the healthcare 

professionals' acceptance of EMRs in Jordanian hospitals or for that matter, any 

hospital whether private or public, in which EMRs use has been mandated. The 

research outcome can be utilized to improve the existing EMRs and these can be 

used in the evaluation, utility and identification of factors impacting EMRs 

implementation in Jordanian public hospitals. 



Moreover, practitioners should also seek thc assistancc of healthcarc professionals in 

planning and promoting continuous and ilcxiblc training programs as dcsired by thc 

respondents which will result in suslaincd EMRs of heallhcarc professionals 

acceptance in Jordanian hospitals. HIM professionals should don on a cloak of multi- 

tasking, playing the role of liaison between IT and clinicians, organizers and 

providers of training classes and contacts for issues' resolution. 

Every pertinent professional should play his or her part for optimal outcome; 

healthcare professionals should provide leadership, management should provide 

assets like hardware, software and workspace and technical support, IIIM and IT 

professionals should provide cooperation with clinicians and users to promote 

sustainable EMRs adoption in Jordanian hospitals . 

Consequently, because EMRs have now bccome significant for cvcry hospital 

administration which strives for enhanced outcome and eradication of malpractice, 

the Jordanian government should take the important step to allocate necessary 

financial budget to public hospitals and facilitate private hospitals' quick 

implementation of EMRs throughout Jordan. 

6.3 Limitations of the Study 

The present study focused only on one healthcare system and considered the results 

as generalizable to a certain number of populations where the sample was taken 

from. Therefore, this may not be an accurate depiction of attitudes. In addition, the 

geographic division of Jordan may also affect EMRs perceptions as some individuals 



coming from different geographic locations were expected to display differen[ 

attitudes. Another limitation or  the study was the use of a generic survey in the 

collection of data. Surveys are useful for collecti~lg quantitative data but they do not 

facilitate for an in-depth study and inquiry into the given issue. Moreover, the small 

sample size was also a limitation which owes itself to a small number of individuals' 

willingness to participate. 

Another limitation of the present study was the study of only those factors that affect 

the implementation of EMRs. Based on this issue, future research can attempt to find 

out the influence of EMRs im?lementation. 

Also, the present study was limited to two major Jordanian healthcare facilities; 

therefore, the researcher recommends that an expansion of research to include other 

middle and small sized healthcare facilities could be carried out and other 

neighboring coulitries can be included in a future similar study. Furthermore, EMRs 

implementations are concentrated on general EMRs and not any particular kinds of 

it. Thus, an opportunity is available for future researchers to look into properties, 

advantages and issues linked to certain EMRs software packages. 

Finally, The EMRs was used by different levels of healthcare professionals. This 

study only considered four groups of healthcare professionals. Therefore, the 

replication of this work in other settings and saniple groups as medical records staff 

and administrative staff will be necessary to understand how well these findings can 

be generalized. 



As the study was conductcd at a single point in timc, it \vould be necessaly to rcpcat 

it as a longiludinal study. 'l'his requirement is due to the fact that user pcrceptioii can 

evolve over time as thc user gains morc experience and exposurc. The repetition ol' 

the study may help stabilize the healthcare professionals' beliefs. 

6.4 Direction for Future Research 

The present research concentratcd on user groups only in a few hcalthcare systems. 

Future studies can take it from where the present research ends and proceed to l'ocus 

on a larger group, user interviews and observations which will provide a clear and 

comprehensive picture of healthcare professionals' needs. Additionally, future 

research can also concentrate on a particular main user group in one healthcare 

system such as healthcare professionals or nurses and other administrative staff. 

Moreover, the EMRs acceptance model can also be tested in the future in a different 

venue to find out the various attitudes in different settings. Future research can even 

take the study a step further and apply it on non-academic healthcare professionals 

and in venues which mandates EMRs utilization and the model can be tested in non- 

mandatory health organizations such as other hospitals. 

The study aimed at studying the situation in EMRs post-implementation, thus, a pre- 

implementation situation can also be explored to determine whether the displayed 

behaviors after the implementation has been accurately predicted. In addition, to a 

pre-implementation survey, a supplementary qualitative data collection strategy may 

be carried out like interviews, observations and discussions with focus groups to get 

an in-depth insight to the issues. 



Most of thc findings from the present rcscarch were concerned with thc perceptions 

of healthcare professionals regarding factors that affect actual system usc. 1;uture 

research can also tackle the study in another angle by conducting a pre- 

implementation usability study for a comprchensivc outlook on the EMRs ovcrall 

influence on thc healthcare prorcssionals' or nurses' duties and perromance. 

Furthcrmorc, future studies can also cxplore the research by carrying out a 

retrospective research examining the features that are most often used and not used. 

A comparison of the different specialties utilization and customization of the 

documentation templates is another area of study that could be explored as the 

different specialties generally have different ways of utilizing the system. A look at 

these differences of use may lead to a unique customization that will better serve the 

users. 

Future studies can also look into the comparison, for example, between the use o r  

templates in the light of data entry formats like narrative documentation, digital 

dictation or data capture through handheld devices. The results of these studies can 

be made by EMRs vendors and healthcare systems that normally deal with issues of 

data entry. The researcher is of the opinion that a measure of pre-implementation is a 

gateway to assessing system readiness fcr EMRs adoption. However, constant and 

continuous evaluation would be required to find out EILIRs affect on users and its 

influence on patient care. 



6.5 Summary 

The main aim of the present study was to carry out an cnlpirical stud!. o r  the EMRs 

implementation in Jordanian hospitals coupled with the cllallcnges entailcd. In 

addition, the study attempted to explore the factors affecting the implen~cntation. 

Four groups of healthcare professionals contributed to the study including 

physicians, pharmacists, nurses and laboratory staff, working in two major Jordanian 

hospitals namely KAUH and JII. The present study is successful in achieving the 

research objective which is primarily to investigate factors impacting the EMRs 

implementation in Jordanian hospitals and the development of the study's model. 

The present study extended TAM to achieve its objectives as TAM is a popular 

model that has been validated by considcrable statistical analyses. The outcome 

generated by TAM can be utilized as statistical evidence for decision makers to base 

and justify their decisions on including the MOH of Jordan and healthcare 

organizations in their attempts to develop strategic plans for healthcare professionals 

and to maximize the effective implementation of EMRs. The outcome can also 

contribute to the EMRs sofiware developers' knowledge of enhancing the existing 

EMRs on the basis of the software's weaknesses highlighted by the study. 

The present research also presented data collection from two Jordanian hospitals 

through the research models which must be analyzed in order to present the strengths 

and weaknesses of EMRs implementation in these health institutions. 

Moreover, the present research contributes to the health informatics domain 

particularly to the knowledge of user acceptance of EMRs implementation in health 



institutions. The empii-ical backing implies (hat the user acceptance factors of  ljMRs 

implementation enconlpass organizational factors such as organi~ational leadership, 

training, cost, resistance to new technology. user in\rolven~ent, as well as individual 

ractors such as user-patient relation with PU and PEOU. These findings racilitated 

the development of the extended TAM. 
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I n f o r n ~ s t i o n  Technology I311ldil1g 
1111ivcrsiti Ulara hlalsysiii 
O6OlO l l l l h l  Sintok 
Krdha Oarul Amman 
R,lalsysi:~. 

Ilcas Dl.. \ i ' a i  

Rel'er-ring to your I.ct(cr il:~tcd 1-1 Dcceriibcr 1-01 1 corlcerning in~pls tncntat iot~ of Llc~-tt.onic 

hledicnl Record System ( l < h l R s ~  in our I~ospital. 

M'c like 10 conG1.rii to ~ O L I  L h a ~  RZr. Hilal Ali Y:lscen A L n s a a r  Ins bccn visiltd and cc~llcctctl tlic 

I1a1:i born thc .Ivrd;i~l Ilospilal and hoping tlli~r !.oo \vill pro\-i~lc 115 the l i l ~ ~ l  result\ of Ihc. 

resc3rch. 



AL KlNDY CENTER ED. +9++kd $la[ $ d l  jLjg 

RAMTHA - AL WEHDA ST. dad1 $,c- 
TLL. 73~Y5_'Y3 vr~oyqr 

Date: 22- Dec- 201 1 

Dear Dr. Wan Rozini 

L;niversiti Utara Mhlaysia 

We are pleased to coniiml you of your Questionnaire, the A1 kindy Center have 

translated the questionnaire about your  stud!^ of hctor-s that affecting the 

i~nplementation of Elect~ic Medica! Records System (EMRs) in Jordanian 1 lospitals 

by two professiollals translators. 



Appendix B 

The Original Items of Questionnaire with Initial Cronbach's Alpha 

Section 1 : Demographics 

Name (optional): 

a 
Contact No. (Hand Phone1 Orlice): 

Employee ID 

Email (optional): 

Please choose one of the following answers: 

1. What is your gender? 

Male U Female 

(Haslina, 2009) 

(Alanazy, 2006) 

2. What is your age group? 

Over 5 0  years Under 3 5  years 0 3 5  - 5 0  years 

3. What is your education level? 

Master and ,Above Bachelor 

High School or below 

n Two Years' Diploma 



3. Which hospilal do you \vosk a t ?  

I l ic King Abdullah University 1 lospital (KAUII) 

U Jordan l-lospitnl 

4. Which healthcare prorcssional group do you belong to? 

Physicians 

1,aborator-y Officer 

F iiarinacists 

Section 2: Experience of using EMR system 

5. How long you have been working on EMR system 

3 to 12 months 

More than two years 

13 to 24 months (one year) 

Nurses 

(Haslina, 2009) 

7. On the average, how much time do you spend per day on this EMR system 

Less than one hour One to less than 4 hours 

4 hours to less 10 hours Over 10 hours 



enable Ine to acco~nl,libll tnshs more 

Ilsi~lg EMR s!stelll \\auld impl-ove In\ - 1  
10. Using EhlR s j  stem in  In! joh \\auld , 

increasc m? producti\ it!.. I 
(Davis et. al 1989) 

llsing EMR sjstenl \\auld enllance rn! 

effecti\,eness of In? job. 

Using EMR sJ8stem \vould make i r  

easier to do mj Job. 

I \\auld find EMR s!stelll l~sefill i n  my  

job. 

I I Ease of Use 

C~.onbacli's Alpha Initiial (0.83) 

/ 14. 1 Learning to operate EMR s\,stelll \rjould 

1 be easy for me. 

tind it easy to get ENIR system 

1 I to do \\/llat I want it to do. 

1 16. 1 My iatemctio~l \vitll EMR systee \rould 

be clear and understandable. 

I would tind EMR system to be tlesible 

1 1 to interact \ritll. 

1 I skillfi,l at ~ ~ s i t l g  EMR systelll 

I 

(Davis et. a1 1989) 

18. 

19. 1 \\,auld find EMR system easy to use. ~ I 

It \voi~ld be easy for Ine to become 

Organizational Leadership 

Cronbach's Alpha Initial (0.86) 



s! stc~ll to the hosl3itnl's success. 

7'he liMR s!,srelil 11rqject is 

1 ( that is llecded ill order to use llle EMR I 

1 h a \  e ens! access lo resources to Ilelp 

Ine in t~ndersta~lding and u s i ~ ~ g  the EMK I , s t e ~ .  

Management expects Ine to use rile 

EMR s\ *.- \[ern. 

(Morton, 2008) 

Cronbarh's Alplia Initial (0.75) I 
I 

27. MJ, involvement during the EMR 1 - p  
1 28. 1 My ili\~olvenle~lt dnri~ig tlie EMR / 

system i~nplementation pliase 

effective. 

MJ, involvement during the FAIR 

1 I system iliip~e~iie~itario~i P ~ I ~ ~ S P  111akes t l ~ e  I 
I 30. I My i~~volveolel~t  during tlie EMR / 
I I sjsten, ii~iplenie~ltotiol~ pliase ~ ~ i a k e s  tile I 

(Morton, 2008) 

EA'IR syste~ii easier to be used. 

EMR system implementation phase will 

1 I positively affect my attitude about ilsi~ig I 



I I Training 

i11e. 

l 'he IIMK s~s t em training makes it 

I Cost 

Cronbach's Alpha Initial (0.81) 

1 consider EMR system to be usefill in 

rn) field but think that the costs for a 

fill1 implementatio~i ma! be too 

e\pensi\ e. 

I think that EMR s ~ ~ s t e ~ t i s  are a ~ ~ s e l e s s  

benefits tliat they ma) I i a e  are 1 
outweighed bj. their liigli costs. 

38. The costs of EMR system implement are 

higher than tlie expected budgets. 

39. I I t  is reaso~iable to spend iiioney for a / 
high cost slstem due to the upgrade of 

technology and qualiry of \\ark for a 

long-term period. 

EMR's liigli cost of investment is 

justitied as it enhances tlie opesations 

arid increases tlie quality of \\lark. 

(Morton, 2008) 

(Alanazy, 2006) 

Users -Patient Relationship ~ 
Cronbach's Alpha Initial (0.75) 
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l lie palicnt'\ co~iliclcnce i n  tht 

hcnlthcal-c ~)rot;.ssional \ \ i l l  increase if 

tlie t i e  sees the 1iealtlica1.e 

tcchnolo9~ as a dragnostic aid 

IJsing the EMK >\stc~ii  thleatens tlie 

I1 isllier 17 a t '  tents. 

Using tlie EMK s ~ s t e m  reduces tlie 

patient's satisf'act ion \\ it11 the qi~nlit\ of' 

liealtlicn~-e hclslie recei\,es. 

3\ernII. 11si11g the EMR sjstem is 

iiterfering \\ ill1 thc ctti.cti\ elicss of lhc 

.~scr-patient interaction 

User Background ofconlputer 

Cronbach's Alpha Initial ('0.72) 

hake the req~~ired skills to use the 

do not hno\s I N \ +  to use n computer 

~ n d  \\auld I-atlier hn\e someone else do 

lie computer-related \\orb for nie. 

alii \viIling to improve my  computer 

iteracq through proper training so as to 

)e mare efficient in  lily \rork. 

dy computer literac encoura, cres ~ n e  to 

Ise EMR system. 

Users Autononly 

Cronbach's Alpha Initial (0.74) 

ising the EMR system is increasing the 

ospital adlninistration's ability to 

ontrol and monitor the Iiealthca~~e 

rofessional practices and decision- 

(Morton, 2008) 



so. 

- 

5 I .  

- 

5 2 .  

- 

53. 

54. 

5 5 .  

56.  

57. 

l Isillg the FMR s! \tell1 Inaj result il. 

legal or etll~cal ~,rohlcnls k>r tlit 

Ilea ltlicare p~.oi'e\sio~lal. 

CJhi11g the l:M K sj.stel11 ma!, tl~reaten tlie 

I~ealtlicare pl.of'essional a n d  ~,roltssional 

IJsing the EMR s!stelii ma!. limit tlie 

healthcare professional ailtonom!. in  

making clinical decisions or j l~dynents .  

Overall. tlie Iiealtl~care professional 

attitude about using tlie EMR system 

ma! be negativel~ affected as a result of 

tlie increased control and nionitoring of 

Iiisllier clinical practices alid decision- 

mah in~ .  

3verall. tlie liealtlicare professional 

~tti tude abol~t using tlie EWIR system 

iiaj, be negativel!. affected as a result of 

lie security. legal ar~dlor ethical 

:oncerns associated with using the EMR 

system. 

Resistance to New Tcchnology 

Cronbach's Alpha Initial (0.85) 

like to adopt new and emerging 

eclinologies as long as they are proven 

o provide an increase i n  quality and 

:fficie~icj,. 

like to keep m,self infomied and up to 

late on the most recent medical 

eclinological advanceliients in my field. 

consider technophobia (fear of using 

eclinology) to be a problem in 

lnplernenting EMR system among 

(Morton, 2008) 

(Alanazy, 2006) 



I I electronic mctlical file s! stem needs 

I I 

5 8 .  I he emergence ol' ne\\ tecli~iiques for 

59. 

1 

C~-ool)ach's Alpha Initial (0.76) 

IJsinp EMK s! stem is a good idea. 

60 .  

61. I Using EIVR s! stem \\ ould hc pleasant. 

Ilsing EMK s! stem is a \\ ise idea. 

6 1 .  (Davis ct. al 1989) I like the idea of using EMK system. 

lr~tention to ITse 

Cronbach's Alpha Initial (0.80) 

I I intend to use EMK s\,stem in my work. 

I I 1 intend to use EMK sjstem every day. 

1 65. 1 IJsi~lg the EMR s ~ s t e ~ n  b r  ha~ldlinp my 1 
(Davis ct. al 1989) 

66.  1 \\,auld see mj.self i~sing the EMR 



Comn~cnts 1 Suggestion 

Signature of Respondent: ....................................................... 

Stamp if available: 



University Utara Malaysia 
Dear participant 

I am a PhD research student from the Information Technology Department (CAS) 

Universiti Utara Malaysia, Malaysia. Currently I am in the process of collecting data 

for my dissertation entitled "The factors effecting the implementation of Electronic 

MedicaI Record System (EMRs) in Jordanian hospitals". 

As a healthcare professional, your assistance is very important to my study and I do 

hope you can take a few minutes of your valuable time to fill in this questionnaire. 

Rest assured that your privacy and confidentiality will be fully respected as this 

questionnaire was designed in such a way as to be completely anonymous. Should 

you need any further assistance with completing this questionnaire, do not hesitate to 

contact me. I am very grateful for your participation in this survey and for your 

commitment and dedication to the healthcare services in Jordan. 

Thanking you very much for your cooperation, 

Sincerely, 
Bilal Ali Yaseen AL Nassar 
University Utara Malaysia at Malaysia 
E-mails: bllnssr75@yahoo.com / s91457@student.uum.edu.my 
I-land phone number: 078726666 1 

Please note that for the purpose of this questionnaire, the terms Computer- 

based Patient Record (CPR), is smellier to the term Electronic Medical Record 

system (EMRs). 
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Section 1 : Demographics 

Name (optional): 

Contact No. (Hand Phone/ Office): 

Employee ID 

Email (optional): 

Please choose one of the following answers: 

I .  What is your gender? 

Male 

2. What is your age group? 

Under 35 years 

3.What is your education level? 

Master and Above 

I-ligh School or below 

4.Which hospital do you work at? 

35 - 50 years 

Bachelor 

Over 50 years 

The King Abdullah University Hospital (KAUH) 

Jordan Hospital 



5.Which hcalthcare professional group do you belong to? 

Physicians Pharmacists 

Nurses 

Section 2: Experience of using EMR system (Haslina, 2009) 

6.How long you have been working on EMR system 

3 to 12 months 13 to 24 months (one year) 

Laboratory Officer 

More than two years 

7 .0n the average, how much time do you spend per day on this EMR system 

Less than one hour Onc to less than 4 hol~rs 

4 hours to less 10 hours Over 10 hours 



Scction 2 - Factors Affecting EMli System Adoption 

Please answer all questions by referring to the rollowing scale. You can circle or 
undcrline your answer. 'There is only one answer for a question. 

r r F q  Disagree 

8. 

9. 

Usefulness 

lising EMR system in rny 

job would enable nle to 

accomplish tasks more 

quickly. 

Using EWIR system would 

improve my - j  o h 

perfor-rnance. 

Strongly 

Disagree 

1 

1 

5 

- 

10. 

Disagree 

2 

2 

I I .  

12. 

13 

14. 

Using EMR system in my 

job \vould increase tny I I 

Neutral 

3 

3 

productivity. 
2 

Using EM R system would 

enhance my effectiveness 

of n1yjob. 

- 
Using EMR system would 

make i t  easier to do my job. 

I \rotrld find EMR system 

useful in ~ n y  job. 

Ease of Use (Davis et. a1 

1989) 

Learning to operate EMR 

Agree 

4 

4 

3 

Strongly 

Agree 

5 

- 
3 

4 

1 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 



I .  

16. 

17. 

IS. 

19. 

20. 

21. 

22. 

23 

24. 

systelil \\auld he eas) fbr 

rile. 

I \vould find it easq to get 

t M R  sjste~ll to do \illat 1 

\\ant it to do. 

My interaction \i itll EMR 

syste111 would be clear and 

understandable. 

1 \iiould tind EMR sjsteln 

to be flevible to interact 

with. 

It would be easy for me to 

beco~ne skillfill at using 

EMR system. 

1 \\iould find EMR sjzstern 

easj to use. 

Organizational 

Leadership 

Top management pm\ ided 

funding and other resources 

for infrastructure. 

Top ~nanagemen t 

emphasize to e~nployees the 

importance of EM R s j  stem 

to the hospital's success. 

7 Ile EMR system project is 

important to top 

management. 

Top management is 

involved in the 

implementation of the EMR 

system. 

Top management provided 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

1 

3 

3 

3 

3 

3 

3 

3 

3 

2 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

1 

1 

1 

4 

3 

4 

3 

3 
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the training that i s  needel 

in  order to use the Eh1F 

I have easy access t c  

resources to help me i~ 

~~nderstanding and l l s i ~ ~ g  tht 

EMR system. 

Management expects me tc 

use the EM K system. 

Users Involvenient 

My involvement during tht 

EMR system 

i~nple~nentation phase is a 

must. 

My involvement during the 

EMR sq sten1 

i~nple~nentntion phase is 

effective. 

My involvement during the 

EMR system 

implementation phase 

makes the EMR s ~ s t e m  

Inore useful to me. 

My involvement during the 

EMR system 

rnplementation phase 

nakes the E M R  system 

:asier to be used. 

Tverall, my involve~nent 

luring the EMR system 

mplementation phase will 

~ositively affect 1 1 1 ~  attitude 

tboi~t using the EMK 



31.  

33. 

34. 

35. 

36. 

37. 

38.  

39. 

s) steln. 

Training 

l'he training I ~.ecei\e on 

the EMR s\steln \ \ i l l  be 

adequate for me to perform 

Iny tasks. 

The EMR system tt-ain~ng 

1 2 

l 1  2 

2 

2 

2 

2 

2 

2 

is useful to me. 

l'he EMR sjstem training 

makes i t  easier for me  to 

use this technolog,. 

The training pro\ided \\as 

comprehensive. 

Cost 

1 consider EMR sjstem to 

be usefill i n  my fleld but 

think that the costs for a 

full ~mple~nentation may be 

too expensive. 

1 think that EMR sjstems 

are a useless expenditure of 

rnoney and that any 

benefits that they may have 

are outweighed b j  their 

high costs. 

The costs of EMR system 

implement are higher than 

the expected budgets. 

It is reasonable to spend 

money for a high cost 

system due to the upgrade 

of technology and quality 

of work for a long-tenn 

3 

1 

I 

1 

I 

I 

1 

4 

- 

3 

3 

3 

3 

3 

3 

3 

4 

4 

5 

5 

4 

-- 

4 

4 

4 

4 

5 

5 

5 

5 



40. R Iligll coxt ot' 

in\estment is justiticd a5 it 

cnllnnccs tllc opc~.ations 2nd 1 

I inc~.eases the qualit! of 

\\ 0rL. 

Users -Patient 7- Helatio~lship 

3 1 .  

42. 

2 

Tlle patient's contidencc in 

the healt!lcare l~rofessional 

will increase if the patient 

sees the healthcare 

professional using 

computer-based technolog) 

as a diagnostic aid. 

Using the EMR system 

tllreatens tlie healthcar-e~ 

protessional's credibility 

Tp 

5 

5 

I 

'1 

\\ it11 liisiher patients. 

1 

3 

conlputer 
--- -- 

45. 1 have the required skills to 
4 5 

use the computer. 

46. 1 do not know ho\\ to use a 1 2 3 4 5 

-1 
L 

1 2 ' 3 -+ 2 5 

5 ~ 

3 

-- 
User Backgrouncl of 

2 

----- 

3 

3 

43. 

L- i 

4 

4 

4 

-I 

33. 

Using the EMR system 

reduces the patient's 

satisfaction with the q u a l i ~  

5 

I 

of healthcare 

receives. lleis"e 1 I 
O\~erall. using the EMR 

system is inter-lering with 

tlie effectiveness of the 

user-patient inter-actjoii. 

I 2 



coniputer arid \\auld l.athcl. 

1m.e sonleone else do  tlie 

compi~ter-related \\ol-h 1.01. 

IiiC. 

47. 1 arii \villing to inlpro\>e m\. 

corlipi~tcr liter;?cj, tliroirgli 

proper training so as to be 

more efficient in my work. 
- 

48. My coliipilter literacy 

encourages nie to use I<MK 1 
I I 

sj'stem. 

49. 
-4- 

2 

4 

making. 

Users Autonomy 

Using tlie E M K  s!,ste~ii is 

increasing the hospital 

adniinistration's ability to 

control and  non nit or the 

healthcare professional 

practices and dccision- 

5 

- 
50. 

51. 

, 

52. 

53. 

3 

1 

Using the EMK system 

may result in  legal or 

ethical problenis for the 

healthcare professional. 

Using the EMR system 

may threaten the healthcare 

4 5 

2  

1 

-- 

3 

2 

1 
professio~lat atid 1 

J 5 

professional privacy. 

Using the E M R  system 

Inay limit the I~ealtl~care 

professionnl autonomy ill 

making clinical decisions or 

.judgments. 

Overall. the healthcare 

5 

5 

I 

1 

1 

2 3 1 4  
2 

2  

3  

3  

4 

4 



~~rokss iona l  attitude abou 

using the EMK sytcrn ma! 

be negati\:ely al'fected as :I 

rcsult of the increased 

control and 11lnnito1.ing nt 

hislher clinical practices 

and decision-making. 

Overall, the healthcare 

~~~.ofessional attitude about 

using the EM K sjxtern 

may be negatively affected 

as a result of the security. 

legal andlor ethical 

concerns associated wit11 

using the EMR system. 

Resistance to New 

Technology 

I like to adopt ne\v and 

merging technologies as 

long as they are proven to 

provide an increase in 

quality and efficiency. 

I like to keep myself 

nfomled and up to date on 

he most recent medical 

ethnological 

~dvanccments in my field. 

consider technopliobia 

fear of using technology) 

o be a problem in 

mple~nenting EMR sqste~n 

imong healthcare 

~rofessional. 



58. 

59. 

60. 

61. 

63. 

63. 

64. 

65. 

66. 

'l'lle ernergence 01' rle\\ 

techniques for clcctrorlic 

nledical tile s!,stenl needs 

time and training to lca1.11. 

Attitude Towartls Llsing 

llsing EMR system is a 

good idea. 

Using EMR system is it 

wise idea. 

1 like the idea of using 

EMR syteln. 

Using EMR system \\,auld 

be pleasant. 

the EMR system for 

handling my \vork 

transactions. 

1 

1 

1 

I 

1 

5 

Intention to Use 

1 intend to use EMR sytenl 

in In\; \vork. 

1 intend to use EMK sjxtenl 

ever!, day. 

Using the EMR system for 

handling my work 

transactions is something 1 

~vould do. 

2 

2 

2 

2 

- 

1 would see ~nyself using 

1 

1 

1 

3 

3 

3 

' 
3 

3 

2 

2 

2 

1 

1 

4 

5 

5 

I d  

3 

3 

1 

1 

5 

5 

1 

3 

5 

5 



Commcnls 1 Suggestion 

....................................................... Signature of Respondent: 

Stamp if available: 



Universiti Utara Malaysia 
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Appendix D 

Descriptive Statistics of Respondent's Characteristics 

Gender for I lcalthcarc Professionals 

Age for Healthcare Professionals 

Valicl Male 
Female 
'rota1 

Qualification for IIealthcare P;ofessionals 

Frecl~etic 
\ 

6 3 
72 
134 

Valid b 

r- i?rt.q uenc). + 

I Frequenc I Percent I Valid I Curnulati\-e 1 

I'er.cc~~t 

46.3 
5.3.7 
100.0 

I'ercent 

13.2 Valid 20-3 5 

Career for IHealthcare Professionals 

Valid 
Percent 

46.3 
53.7 
100.0 

Valid 
Percent 

14.2 

>Master and abo\,e 
Bachlar 

Deplotna 

Culnulative 
Percent 

46.3 
100.0 

Cumulative 
Percent 

14.2 

Y 
19 

106 
9 

14.2 
79.1 
6.7 

27 1 

Valid Percent 

36.6 
44.8 
9.7 
9.0 

100.0 

Valid 

Cumulative 
Percent 

36.6 
81.3 
91.0 
100.0 

Freqi~encp 

49 
60 
13 
12 

134 

Phystion 
Nurss 

Pharmacists 
Lab Technicians 

Total 

Percent 
14.2 
79.1 
6.7 

Percent 

36.6 
43.8 
9.7 
9.0 

100.0 

Percent 
14.2 
93.3 
100.0 



Job placc l i ~ r  I lcalthcarc Professionals 

Average using per day of EMRs for Healthcare Professionals 

V;rlicl I Iic King Abtlullali 

Valid 

I reclue~lc 
1 

00 

One to less than 4 hours 
4 hours to 1 C) hours 

Over 10 hours 
l'cltnl 

F l . e q ~ ~ c ~ ~ c >  Percent 

I'el'cenl 

67.2 

Valid Percent 
70.9 
19.4 
9.7 

100.0 

9 5 
26 
l i 

1-34 

Valid 
Percent 

67.1 67.3 

Percent 
70.9 
90.3 
100.0 

70.9 
19.4 
9.7 

100.0 



Appendix E 

Analysis of Multiple Regressions 

KMO and Bartlett's Test 
liai5t.r-Meqer-OIl\ili Measu1.e 01' Sampling I .862 7 

I I 

Sig. .OOO 

I 

Uartlett's Test (11' Spliericity Appros. Chi- 294 1.582 

I Factor 
Loatling 

2. Ilsilig FMR systeln noi~ld eshance lily efkctivencss of lily job. 

Anti- 
Image 

1.  Using EIVR system iri Iny job \\uuld enable me to accomplish 
tasks more quickly. 

3. Using EMR sjxtern nould make it  easier to do my job. 

4. 1 would tind EMR system usefi~l in in) job. .766 ,943 
1 Ease of Use 

,972 .776 

I 

1 1 . I  \\auld tind it easy to set EMR system to do what I want it to 
do. 

1 4. 1 would find EMR system easy to use. 1 ,681 1 .SO4 1 

2. My interaction with EMR system would be c!ear and 
understandable. 
3. 1 \vould find EMR system to be tlesible to interact with. 

Organizational Leadership 

.570 .733 

.549 

.6 12 

3. Top management provides tlie training that is needed in  order 
to use tlie EMR effectively. 

1 .951 .660 1 

,684 

,839 

1. l o p  management provided fi~nding and other resources for 
infrastructure. 
2. The EMR system project is irnpottant to top management. 

1 4. Manarrement esuects me to use the EMR svstem. 1 .SO0 .930 1 
Users Involvement 

273 

,968 

.925 

.677 

.88 1 



3 .  M! i n \  ol\ ement during tlie I<MK s~ htem implementation phase 
make\ th t .  E M R  s~s t en l  easier to be u\ed. 

I .  h.1) in\oI\c.~nent d111.1ns I I I C  EhlR s\.stem implementation phase 
is a must. 
2 .  M! in \  ol\ emenr d~il-ing !he FMR s!.stem implementation phase 
~nakes [lie FlLlR s!stem rnol.t. useli~l to me. 

1 2. Th; EMR sJiteni tlnining niakes it easier for nie to use tliis 77- 

,906 

.06 1 

1 .  The training I r:cci\c on  the EMR system will be adequate for 
me to nerform rn\. t;~sks. 

1 I .  1 considel- EMR system to be usefill in my field but think that .SO7 

,822 

,654 

for 3 fill1 implementation ma! he too expensive. 
that EMU s~s t ems  are a useless expenditure of inoney .873 

and that an\ benefits that the! ma! Iia\le are out\veighed by their 
higli costs. 
3. EMR system higli cost of investment is justitled as it enhances 
tl:e operations and increases the quality of \\orb. ,942 

IJsers -Patient Relationship 

.833 

I .  Using the EMR s ~ s t e m  threatens tlie healthcare professional's 
,972 

credi bilirj \+ it11 hislher patients. 
3. Usins the EMR system reduces the patient's satisfaction with 
tlie atlalit\ of liealtlicare helshe recei\es. 

,959 

3 6 8  

n - 
3. Overall. using tlie EMR s\,stem is interfering wit11 tlie 

Users Autononly 

1 decision-making. 
1 3. Ovel-all, tlie healtlicare professional attitude about using tlie 

-- 

- 
EMR system may be negativelj affected as a result of the 
security. legal and/or ethical concerns associated with using the 

,680 

.823 

1 .Using the EMR system may limit the healthcare professional 
autonomy in lnakilig clinical decisions or judgments. 
3.0verall. the Ilealtllcare professional attitude about using the 
EMR system may be negatively affected as a result of the 
increased control and lnonitoring of hislher clinical practices and 

EMR s i s t e i .  
Kesistance to New Technology 

.920 

.890 

1 I .  I like to adopt new and emerging technologies as long as they I ,,, 1 ,,, 1 
are p r o \ ~ ~ i  to provide an increase in  quality and efficiency. 1 2. 1 consider tecl~noplinbia (fear of ~ ~ s i ~ i g  technology) to be a 

' problem in implementing EMR system among healthcare 
professional. 

.7 1 V 

.710 
,590 

. 7 i V  

274 



I . Ilsi~rg l:hl R s~ stc~n is n good idea. 

3 l'llc enleryellce ol' Ile\\ tecll~liques for electronic nledical file 
\\ \Icm ~lr.cd\ t ~ ~ n e  a n d  tr-aining to learn. 

Altilodc Ton ;rrtls ['sing 

2 .  I like the idea of'using EMR s\steln. 

3 .  ([sing 1:MR sJZhtern \\nuld he pleasant. 

,767 

Behavioral Irltetltiorl to Use 1 I 

,600 

1 .  1 intend to use EM R s\ stem ever) day. 

2. Using the E M R  s~ stan for handling my work transactions is 
sornetlling 1 \\/auld do. 
3. 1 \\auld see m ~ s e l f  using the EMR system for handling my 
\\ o1.h transactions. 

,538 
.75 1 

,792 

.90 1 

,643 

,597 





OL, UI, TR, CO and RNT with PEOU UPR and UA with PU 

i 1 ; ; 

PEOU with PU PEOU and PU with ATU 



A'1'U with BI 
3 I 

OF with PU 

0 1 
1 
1 

1 1 0 1 
, 1 

JCF with PEOU 



Appendix F 

Results on Open -Ended Questions - Content Analysis 

Training : 

1 .  Inadequate training. 

Identified Problems 

Organizational Factors 

01-ganizational Leadership: 

I .  Lack sul~l~ot-t fruni tlie organizational leadership. 

Cost : 

1 . L.ach of linat~cials support (li~iiited optiolis of 

EM Us). 

King .4l~(1111l:111 I ~ I I ~ \  rl-sit? Hosl)il:rl 1 
(KAIIH) ancl J o r c l : ~ ~ ~  Hosl)it:~l (.11-1) 

FI-equency 

I .  Poor and low cotiitii~ttiications between 1 I 

Resl)oncle~~ts 

2. lligh costs of EMUS to learn and installation. 

Users invol\~enlent : 

organizatiotial leadersliip and healthcare I I 
profl-ssionals \\ itli regards to softnare of EMUS. I I 

5 

Total 

5% 



Appendix G 

Letters of Universiti Utara Malaysia 

' ^  . .  - rrr .&,A wB4,Liii::. t U <  .b." t:. a:.,: 
I '~ -- . 

- 
'KLOAW SEJAHT€FlA- - 

h Ayvxl 30 10 

L)Fi!r D I T E C : ~ ~  C?cxI1IF , A h l u I I ~ l i  LIIIIkCEl:? 1i<~~pi l i l !  
Jordsn 

Uilal r\li  Yahccn A I .n ,~~rar  lronr jordan. ps<p1r n.lmhcr KW??6%1, and h a ~ i h n s l  18.t1akr 

975101671? Llr 1\jI&I ,luri>b~,~ I ' t i I )  n l  Vnlrcrsi(? Iliala h1ola)sia in X lo la?s la  h15 srarcl8 

a b u ~  "harriers fur I rnp lcmcn~a l~m ot Eterrrcn~c  n v s l ~ r a :  rccord # o r  Jrrrd.gt~" %-c  .rt#uld Ilhr. 

tn hnc.~, i i > o u r  ho>p:l;ll or ?mlr ccnuc u r n  Llrctronir rnrd~cal rt iord cw:l  0 1  p f l l l l l \  irr 

Y n m  cwpcracinn arrd slrplnn i i  v n ?  rcwh apyxcclnir8 

Y o u r s  fnithfully, 

D i r c n a  
I'I'U-UL'M ASP Col! !-'or Hurul ICI IkvcLc~pmmt 
Ir~formolicr~ Trchm,lroc? R u i l d i n ~  
Univcnili llrare hiolajsia 
06010 ClUM S ~ , ~ t o h .  
~ c b h  &rut nman. ,;\EL M. CLW kDLU**m awM 
Mnla)ria Dirra-f J.UUM ASP 641E 

b;-mail rnrnij 7J.ii.usnrt nrv 



. . 

UNIVERSJTI UTARA MALAYSIA 
060111 IJLlM Sinluh. Kedah Daml A ~ I ~ I I .  Malaysia. Tcl: hU4 - 928 4000 - 

25 July 2010 

D~rector 
I Jordan Hospital 

Amman, Jordan 

Dear Sir 

PERMISSION TO COLLECT DATA 
I 

This is to confirm that Mr Bilal Ali Yaseen ALnassar, Matric Number 91157, passporl number 
K097690, and National number 9751016317, is a PhD student in University Utara Malaysia. He 
is currently doing a research in "Factors Affecting the implementation of Electronic Medical 
Record in Jordan Hospitals". Mr Bilal will be expected to do his field work as part of the 

- fulfilment of his study. . , ,  

We would appreciate it i f  you could provide him the ~nformation needed about the Electronic 
Medical Record system that you are using in your hospital. Tlie data collected will be treated 

. confidentially and be used only for academic pdrposes. 
- 
: Thank you for your cooperation. 

I " '  I 

Director 
. ITU-UUM ASP CoE For Rural ICT Development 

Bangunan Teknologi Maklumat 
Universiti Utara Malaysia ASSOL PRol DR. WA1I ROUlHl SHHK OSBkN 
06010 UUM Sintok, Kedah Darularnan Dircclar 

ITU-UUM ASP COE 

hlalaysia For R v n l  ICT  Dcvclo~mcnl 
lnlormolmn Tccbnology Building 

Office Fax: 04-9284753 uuivcrszli Utara  Malayrin 

Office Tel: 04-928 4794 
Email: rozail74@uurn.edu.my 



14 December 2011 

Prof. Abdullah Malkaw~ 

Referring to your letter dated 7 June 2009 concerning lrnplementatlon of Electron~c Medical 

System (EMRs) In your hospttal 

I l ~ke  to conflrm that King Abdullah Unlvers~ty Hospltal has been selected for the study I would 

acpreclate if you allow me to collect the data The data collectton would be used orily for 

academ~c propose 

Thank you for your kind cooperation 

Assoc %& Prof s r r Wan Roza~n~ Shelk Osman 
Asla Paclftc Center of Excellence for Rural ICi Development 
Uncverslti Utara Malaysta 

Conventton Complex 
.,$ *'% 

i 

06010 UUM Sinrok . .  n 

Kedah, Malays~a L' ‘ - -  9 tq  
pL OrL > .  

1' t 
06hce Phone +604928794/ 4 7 5 f  ' + ,* "" , , 
Fax +6049284792 
Hp + 60194432666 Y ' ~  

Emall roza1174@uum edu my 
Webslte www ~ t u  uum edu my 



" - . F & E k & $ d ~ ~  - .  M 
p: C.., ;/ .;: 
q+c;il-i.v e, ,,, , Universiti Ulara Malayria 

14 December 2011 

" Dr. Adel Jamil 

Jordan Hosp~tal 

Jordan- Amman 

Dear Dr. Adel Jarnil 

., " 
I refer to  your letter dated 28 March 2011 concerning Impl?mentation of Elecrron~c hl?dlta1 

6 System (EMRs) In your hospital 

I like to  confirm that Jordan Hospital h?s been selected for the study. I would appreciate if you 

allow me to collect the data. The data collection would be used only for academic propose. 

Thank you for your kind cooperation 

n .   ass$^ D r W n  Roza~ni Sheik Osrnan 
Asia Pacifi enter of Excellence for Rural ICT Development 
Universiti Utara Malaysia , <y 
Convention Complex 
06010 UUM Sintok 
Kedah, Malaysia 

Office Phone: +604928794/ 
Fax: +6049284792 .. . - < .' 

+-.- 
Hp: + 60194432666 
Email: rozail74Cuum.edu.m~ 
Website: www.itu.uum.edu.my 

;+--m-; - f$ 

,_--I--_ -- ;_ .-.-..: - -""- 
?.,. .- -.- S l a i n  lmlilulion 



Ycwr cm>lvr~iivn and suppn  is \r:? ~ ~ ~ u c I I  n ~ c i i : ~ l ~ J .  

Yours fnjthfully.. 

n Hwaini Sinli Slreik Osmun) 9 f E  ( Auoc. l'nd. 
DiWlta 
11 L!-LllJh4 ASI' CoE For Rural IVI D;.vclo;wr~v~' 
Infgnnstion Tcclrmlt~g> Buildil+! 
LJniversili (!!an Mshy;:~ 



'KEDAH SUAKIERA" 
8 t \pr~!  :i)lf.i 

Your c r q w n ~ i o n  and sulq*irc i, v c q  anl~cll aiilvcoi;i:cd. 

Thank >@.I. 

( Assor. IBml. 1)r~cpb Rrmini  Ilinti Sheik Oamrn) 
Ujw LW 
IIU-UUM t\SPCoF Fur Hun1 ICI D t b r l o p l ~ ~ ~ ~ !  
Inhur~wirio~~ l 'cchnol i )~  Rbildit~g 
l.:ni+~rsiti Lllar,~ &Ial~vsia 

3ia13).sia. I>:~CCID; 1 . ~ ~ 1  ,%Sf 
'TCl : ~ i d ) ~ . q ? ~  :7? 1 ~ 7 9 . 1  ,.n, iuril w c w *  
Fa\ : W - 6 1 9  4792 !,ix;n;ltion ' i r c h ~ b 3 ~ ~ ~ ~ ~ ~ ' ~ E  
E-mail : ra;~i! 71 it-r.ut~ni.cdu.fn\ ! .irrr:i~i Ulr" ~ ' J J ) ~  

L O J  



- .. .a 
5 --/ -:_I - . -  . _ . - . -  a b u i  -'harncrs f i r  1ni~lcmc1i~s;ion o l  El.;.c~~iirlii- nwdical rc;r~rd i:: JC~*~;III. H C  i \ , ! l ~ l < l  i i l ~  

: ~ ,. 
. . 
. . 

I,, Li i , !~ i i  y1111r hl~bptl j l '  i+- !.our C ~ I > I V  I!KS !.!tilrinnii I I I ~ ~ ~ c > ~  IL-C~I~L! erc:h ;i1o1;a;xll) i u  

Roralni Hihli Sbtik Oaman) 
Diwtlur 
ITl;-~IIJM ASPCoF. F r w  R u n 1  ISI l ) r t~ .s l~ i f in~cr~ l  
Information Tcsl~rml~gy R u i l d ~ ~ ~ g  

. + r ; ~ . q - ~ h  .:73 1 ; d : ~ j  !I ('KChi ACP COE 
I k&l#vd l(,-r ~ > c ~ c ~ P ~ I I ~ o ~  

F3x :;iGI-6?8 4792 It1!vr1i31iun Trchnu)a~y Ua~!dins 



Appendix H 

Letter of Statistics Analysis 

I l r ad  
SQS Statistical (:nnsulting DR. SUZllAH BINTI ISMAll 

Head of Department 
Mathematics & Statist- 
School ~f Quantitatk Sciences 
VUM College of Arts and kiencer 

Yang I3erusaha Dr. tlniv~miti Utan Malayrla 

Nanin : Bilal A l i  \l';i$een >\lnaszar 
l.;ljuk I chis : I-nc[or\ ; f l kc~ i r~g il ic i r n l ~ l c m ~ ~ n t a l i n ~ l  of electronic nicd~cnl r rcc~rd i  

2r!sle!~i i~i . lord: l~~iar~ Ho~pi lals.  

telah mendapaL prrkhidrnatan perundirlgan herbla~istih sebanyak 3 kali daripada sa1.a hag; 
prnarnhahhiknn bah basil kaiinn heliau 

Soya yang wn.ialanl..;~n 1~123s 

(P -* . RIADYA DR. S1~4RII 'AII  SO.\AI) SYEL) YAIIAYA)  
L'onsulra~il 
SQS S~ati~Lic:~l Cnns~~ILin(? 


