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ABSTRACT

The adoption of health information technology applications can yield real benefits for
nations in terms of aspects such as increased delivery of care based on guidelines, enhanced
monitoring and surveillance activities, a reduction in medication errors, decreased rates of
potentially redundant or inappropriate care, and reductions in the cost of medical services.
However, to what extent is health information technology adopted in Ghana. This study thus
evaluated the adoption of various health information technology related standards at the

decision- making stage of hospitals in Ashanti Region. The research design for the study



was cross sectional, with quantitative research approach. The population of the study
comprises the staff who used health information technology in the selected hospitals. In all,
260 respondents were sampled from 10 hospitals using purposive sampling technique. The
study concludes that, the three main factors (Standard factors, Organisational factors, and
Environmental factors) significantly influenced the adoption process of health information
technology related data standards in Ghanaian healthcare institutions. Standard factors such
as observability of information that is available regarding health data standards, systems
integration with existing IT infrastructure, relative advantage of a particular IT standard, and
the complexity of using a particular IT standard, greatly influenced hospital’s adoption of a
health information technology. Organisational factors such as the type of healthcare
organisation (whether private, public, quasi or missionary), availability of data analysis
experts, resistance to change, and the size of healthcare organization also influenced the
adoption of health information technology. Finally, environmental factors like the existence
of national healthcare system policy by government, and availability of professionals to
operationalize a standard also influenced hospital’s adoption of a health information
technology. It was receommned that, health information technology service providers must
make room for the potential clients (like hospitals) to try out the system on a smaller scale,
to judge its effectiveness before purchasing it. Hospitals aiming at adopting health
information technology should ensure to effectively communicate with their staff on the
benefits of the new system, and training them adequately to operate the new systems, as

these will help reduce the chance of change resistance.
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CHAPTER ONE
INTRODUCTION

1.0 Introduction

This chéptcr bggins with én overvigw of the intcropgrébility bérrigrs thét ¢xist between hgélth
informétion tgcchnology épplicétions, which is thg rgsult of & léck of consgnsus concgrning
hgélth dété sténdérds. It then dgscribgs the issugs énd currgnt stétg of éfféirs surrounding
hgélth dété sténdérds. Following this, th¢ édoption énd us¢ of hgélth dété sténdérds érg
dgscribgd énd thgn thg currgnt position re¢gérding the édoption of hgélth informétion
tcchnology in Ghéné is outlingd. The motivétion, scopg, qugstions, €ims, objcctives énd
significéncg of this r¢scérch érg then identificd énd stéted. This chépter concludgs with é
br¢cékdown of the overéll structurg of this thgsis.

The¢ édoption of multifunctionél hgélth informétion tgchnology (HIT) épplicétions cén yicld
rcél bencfits for nétions in tgrms of éspccts such és incrgésed dclivery of cérg béscd on
guidclings, cnhénccd monitoring énd survgilléncg éctivitics, & rcduction in mgdicétion ¢rrors,
dccrgéscd rétes of potentiélly redundént or inéppropriétc cérg, énd reductions in thg cost of
mecdicél sc¢rvicgs (Chéudhry ¢t €l., 2006). HIT cén bg d¢fingd és “th¢ épplicétion of
informétion procgssing involving both computcr hérdwérg énd softweérg thét dgéls with thg
storégg, rctrigvél, shéring, énd us¢ of hc¢élth cér¢ informétion, dété, énd knowlgcdge for
communicétion énd d¢cision méking” (Thompson & Bréilgr, 2004, p. 38). Howgver, cr¢éting
& better-functioning HIT infréstructurg r¢quirgs, €mong othgr things, &€ complgtc ¢lgctronic
hcélth r¢ccord (CHR) thét is évéiléblg ét the point énd tim¢ of cér¢ (HEmmond, 2005). Todéy,
én CHR systcm is thought to bg the hgért of thg HIT infréstructurg (Grimson ¢t él., 2000).

Thg Intgrnétionél Orgénisétion for Sténdérdisétion (I1SO) ISO/TC 215 (2003, p. 8) d¢fingcd én



CHR systcm és “é rgpository of longitudinél informétion rggérding thg hgélth of & subjgct of
cér¢ in computcr procgsséble form, storcd énd trénsmittcd sccurcly, énd éccgssiblg by
multipl¢ éuthoriscd usgrs. Its priméry purposg is the support of continuing, ¢fficicnt énd
quélity intcgrétcd hgélthcérg énd it contéins informétion which is r¢trospectivg, concurrgnt
énd prospcctive.”

CHR is thought not to b¢ € goél in itsclf, but és é tool for supporting th¢ continuity of cérg
énd, conscqugntly, the quélity, éccgssibility énd cfficicncy of hgélthcérg dclivery (I€kovidis,
1998). Howgvcr, this rcquirgs € suitéblg Igvel of intcroperébility between the communicéting
épplicétions. Intcropcrébility mcéns thét th¢ communicétion Iénguégec must bg
undcrsténdéblc by thg systcms ét the recgiving ¢nd of € communicétion (HéEmmond, 2005)
énd thg intcropgrébility requirgd to éllow € “mix-énd-métch” ¢cnvironmgnt rgquirgs € cgrtéin
Icvel of sténdérdisétion for thg hgélth dété (HEmmond, 2005). ISO/ICC Guidg 2 (1996)
d¢fingd ‘sténdérds’ és: “documgntcd égrgements contéining tgchnicél spgcificétions or othgr
prgcisg critgrié to bg used consistgntly és rulgs, guidglings, or d¢finitions of chéréctgristics,
to ¢nsurg thét métcriéls, products, procgsscs énd scrvicgs érg fit for their purposg.” Todéy,
hcélth dété sténdérds ér¢ c¢xpgcted to bg € vitél solution to thg¢ obstéclgs énd
issucs fécing intgropgrébility, medicél dété ¢xchénge énd th¢ widgspreéd dgployment of
HIT épplicétions (Zhéng ¢t él., 2007; Bgrlgr ¢t €l., 2006). This wés élso confirm¢d by Berlgr
¢t él. (2006) who édvocétcd thét éspgcts of sténdérdisétion should bg éccordgd spgciél
éttgntion during thg implgmentétion of futurg nétionél CHR progréms.

1.2 Stétcment of Problgm

D¢spitc thét hgélth dété sténdérds ér¢c fundémcentél for crcéting é robust énd int¢ropgréblc

HIT infréstructurg, such sténdérds hévc¢ not ¢volved to énywhere ncér the ¢xtent thét



sténdérds hévg in oth¢cr méjor industrics, such és thg bénking industry, for ¢xémplg
(Hémmond, 2005). Thg revigw of the litgréturg revcéled € vérigty of rcésons for this. First, by
its néturg, hcélthcérg is € complex systcm with mény indgpgndent énd intgrreléted
compongnts (Khoumbéti ¢t él., 2006; Plsgk & Grgecnhélgh, 2001).

Sgcondly, clinicél informétion itsglf is very complgx. For ¢xémplg, th¢ SNOMCD Clinicél
Terms Coding Systcm élong d¢fings morg thén 350,000 clinicél concgpts énd there érg mény
othgr coding systecms (Cichglbgrg ¢t €l., 2005). Thirdly, hgélth dété sténdérds érg consténtly
¢volving énd chénging, unlik¢ thosg in othgr industrigs énd, for ¢xémplg, mcdicél scigncg is
currgntly plécing gr¢ét gmphésis on ggnomics which rgquirgs thg intggrétion of biomgdicél
informétion with th¢ HIT épplicétions (B¢goyén, 2007). Fourthly, no sc¢rious intgrnétionél
¢fforts for consolidéting énd hérmonising the decvglopment of hegélth dété sténdérds héve
bcen médg yet (HEmmond, 2005).

The litgréturg élso revcéled thét the édoption of hgélth dété sténdérds reméins frustrétingly
low émong hcgélthcérc IT vgendors énd hgélthcérg providers wherg do they ¢xist (HEmmond,
2005). For ¢xémplg, Zhéng ¢t él. (2007) cléimgd thét hgélthcérg orgénisétions considgring
invgsting in sténdérdisétion cénnot géin bgngfit dirgctly; és & rgsult, thegy prefer to invgst in
thg IT infréstructurg (¢.g. ngtworks, plétforms) réthgr thén in sténdérdisétion. Thg litgréturg
¢xpléingd somg justificétions for this. First, hgélth dété sténdérds oftgn dgscribg informétion
érchitgcturgs in réthgr morg gengrél énd ébstréct tecrms thén is rgquirgd by g¢nginggrs
d¢signing énd implgmgnting systcms (Cérr & Moorg, 2003).

Sccondly, therg is no r¢liéblg wéy for profcssionéls s¢eking to écquirg or upgrédg systgms to
spccify & Igvgl of édhgrgncg to communicétion sténdérds sufficignt to échigvg truly ¢fficignt

intcropgreébility (Cérr & Moorg, 2003). Thirdly, there is no clgér roéd mép for épplying thg



vést body of tcchnicél informétion éssgcmblcd by sténdérds’ groups to solvg spgcific clinicél
problgms. Thereforg, it frequently requirgs € meéjor ¢ffort to échigve significént intggrétion
of multiplg systems, ¢ven when éll the systcms involved comply with ¢stéblished sténdérds
(Hémmond, 2005; Cérr & Moorg, 2003). fourthly, therg is € widc réngc of hgélth dété
sténdérds évéiléblc todéy on doméin- spgcific énd doméinngutrél Igvcls.

This hés r¢sulted in multiple sténdérds which mékgs it difficult for hgélthcérc orgénisétions
to know thg sténdérds to which thgy should péy éttention, thg ongs they should gmbrécg,
énd thos¢ which thgy should édopt (Chh¢dé, 2007; Hémmond, 2005). Fifthly, thg
prolifcrétion of sténdérds mc¢éns they somctimes overlép énd conflict. This hés the potgntiél
for confusion which, in turn, hémpcrs mérket trénspérgncy énd Icéds to uscrs énd vendors
not implgmgnting ény sténdérds ét éll whilst wéiting for thg situétion to r¢solve (Jgndgrs,
2007). Todéy, the sténdérdisétion of hgélth dété is thought of és & ngcgssity for cvery
country. This must bg¢ undgrtéken by governmgnts, énd both funding énd support érg
nceded from them (Zhéng ¢t él., 2007). The litgréturg ¢xpléingd the importéncg of thg rolg
of governmgnts from diffcregnt perspectives. First, the sténdérdisétion of hgélth dété is én
éuthoritétivg ficld in which mérkect mgchénisms do not work és therg is élwéys é nced to
devclop € new sténdérd or to customisc én évéiléblc ong to fit locél énd nétionél ngeds
(Zhéng ¢t él., 2007). Sccondly, hgélth dété sténdérds on thgir own do not guéréntce the
écceptébility énd sustéinébility of & HIT infréstructurg (Chhgdé, 2007).

Thirdly, sténdérdisétion is ngver mergly the smooth tgchnicél épplicétion of spgcificétions.
It is réthcr & complgx béléncg between different types of requirgment including
orgénisétionél, sociél énd ménégcriél éspccts (Mykkdngn & Tuoméingn, 2008). Fourthly,

éttcmpting to dc¢fing in édvéncg éll thg sténdérds requirgd for ménéging énd ¢xchénging



mcdicél informétion is not fcésiblg. Instgéd, “just-in-tim¢” sténdérds, with thg ébility to
producc quickly sténdérds which ér¢ cffcctive énd éccgptéblg, érg fclt to b¢ the¢ most
éppropriétc solution for méking progrgss towérd intcroperébility (HEmmond, 2005). Fifthly,
the development of intcropgréblc sténdérds, not only tcchnicélly defings € mgthod of
intcropgrétion between the differgnt systcms in € nctwork, but, most importéntly, rgprgsents
& proposél for the futurc of complgx socio-tgchnicél systcms in the shépg of € nétionél
nctwork (Williéms ¢t él., 2004).

Thereofore this study intends to evaluate and model the adoption of HIT related standards

in the healthcare systems.

1.3 Objectivgs of Study

The general objective of the study is to evaluate and model the adoption of various health
information technology (HIT) related data standards. In order to achieve this, the following
specific objectives need to be achieved:

1. To identify the extent to which sténdérd féctors influence th¢ édoption procgss of
hcélth informétion tcchnology rclétcd dété sténdérds in Ghénéién hcgélthcérg
orgénisétions.

2. Todetermine which Orgénisétionél féctors greatly influence th¢ édoption procgss of
hcélth informétion tcchnology rclétcd dété sténdérds in Ghénéién hcélthcérg
orgénisétions.

3. To éscgrtéin the ¢nvironmgntél féctors influgncing the édoption procgss of hcélth

informétion rclétcd dété sténdérds in Ghénéién hcgélthcérg orgénisétions?



1.4 Rgscérch Qugstions
The following qugstions wgrg formuléted to éct és € bésis for this r¢sgérch:
1. Whét sténdérd féctors prcdominéntly influgncg the édoption of hgélth rgléted dété
sténdérds in Ghénéién hgélthcérg orgénisétions?
2. Whét érc¢ thg orgénisétionél féctors influgncing the édoption procgss of h¢élth dété
sténdérds in Ghénéién hgélthcérg orgénisétions?
3. Whét ¢nvironmgntél féctors greatly influgncg the édoption of hgélth informétion

tcchnology rgléted data sténdérds in Ghénéién hgélthcérg orgénisétions?

1.5 Significéncg of th¢ Rgscérch

The initiél litgréturg revigw highlighted thét therg is no ¢mpiricél rgsgérch into thg féctors
thét hévg én impéct on th¢ édoption of HIT r¢létcd sténdérds énd, in pérticulér, non¢ within
thg Ghénéién hgélthcérg contgxt. This mgéns thét écédgmics énd préctitiongrs, who érg
dgvotgd to thg on-going usg of thgsg sténdérds, still [eck é significént body of ¢vidgncg with
rcgérd to thg féctors thét influgncg their édoption. This r¢éffirms the nged for € morg in-
de¢pth study to invgstigéte the édoption of HIT rglétgd sténdérds ét thg dccision-méking
stégc in hgélthcérg orgénisétions. Thus, this r¢scérch hés importént implicétions for both
écédgmics énd préctitioncrs. From én écédgmic perspectiveg, the importénce of this study
lics in two ércés: first, most ¢ntcrpris¢ édoption studics héve primeérily focuscd their ¢fforts
on c¢stéblishcd énd élrgédy well-undgrstood IT énd thgrgforg littlc rgscérch hés bgen
conductcd rgléted to the édoption énd implgcmentétion of hgélthcérg IT or issugs rgléted to
sténdérdisétion énd dété ¢xchéngec (Bésolg, 2008). Sccondly, the tgcchnology édoption

pérédigm in dgvgloping nétions, which still rgmeéins & complgx énd importént phgnomgnon,



hés rcecived only & sméll émount of rgscérch éttention (EI-Géhténi, 2003). From &
préctitiongr’s point of vigw, Grgechenig ¢t él. (2008), in their study of intgropgrébility in
nétionél ¢-hgélth strétcgics in € Middlg Céstern Stétg, pointcd out thét the intggrétion of
¢xisting systcms énd infréstructurc cén b¢ much mor¢ dgménding énd r¢sourcg consuming
thén building from scrétch. They élso éddegd thét devegloping nétions hévg fewer predcfingd
IT infréstructurgs thét hévg to be intggrétecd énd thergforg cén morg definitgly implement
their ovgréll nétionél plén for ¢-hg¢élth. Thus, th¢ importéncg of this rgsgérch, from é
préctitiongr’s point of vigw, lics in two érgés. First, it providgs de¢cisionmékers in Ghénéién
hcélthcérg orgénisétions with & bctter undgrsténding of the édoption procgsses for hgélth
dété sténdérds in ord¢r to dgsign én éppropriéte strétggy for intggréting them. Sccondly,
th¢ outcomgs of this study cén bg é r¢ferencg for othgr strétggic plénngrs in the hgélth sgctor
in devgloping countrigs énd cén bg uscd to promotg thg édoption of HIT rglétgd sténdérds

in thos¢ nétions.

1.6 Scopg of the Study

Within th¢ IT community, sténdérds ér¢ requircd for vérying dcgrces of intcropgerébility
bctween informétion systcms (IS) which érc éll working to vérying numbgrs. Dug to this
divgrsity, thg scopg of this rgsgérch covgrs thosg hgélth deté sténdérds thét érg ¢xpléingd in
dgtéil, togcthgr with thgir cléssificétions, but & broéd ggngrélisétion is bgyond thg scopg of
this r¢sgérch. This study also covers organisational and environmental factors. Those
standards, organisational and environmental factors have bggn gvéluéted in tgrms of thg
dgcision-méking stégc in thg édoption procgss in Ghénéién hgélthcérg orgénisétions. Out

v veyu

of th¢ numerous Ghénéién hgélthcére orgénisétions, tcn sclected hospitéls in the Eshénti



Region hévg been involved in this rescérch: Komfo Enokyc Teéching Hospitél(public), Kumési
south gov’t Hospitél(public), South Suntrcsu gov’'t hospitél(public), Eséfo Egyci
hospitél(privétg), St. Pétrick’s hospitél(mission), Esonoméso Gov’t hospitél(public),
Enkéésc Féith Mcthodist Hcéling Hospitél(mission), Téfo gov’t Hospitél(public), Univcrsity
Hospitél Knust (Quési), W¢st Cnd Hospitél (privétc)

Thesc hospitéls were choscn becéusc they érg the méjor hgélthcérg orgénisétions in the
rcgion with the¢ up-to-détc tcchnologicél infrustructurg, they héve énd recruit well-quélificd
pcoplc with r¢gérd to both IT énd hgélth informétics, énd thegy érg considgred to bg the méin

supportcrs of ¢-h¢élth initiétives in Ghéné.

1.7 Orgénizétion of Study

The study is orgéniscd into fivg chéptcrs és follows:

Chéptcr Ong: Introduction — Béckground Theory: The purposg of this chépter is to highlight
the¢ issucs, nccd énd motivétion for thg rgsgérch énd then to deveglop theg rescérch’s
qugstions, éims énd objgctivgs. Thesg érg requirgd to guidg thg procgss of thg rgsgérch.
Chéptcr Two: Heélth Dété Sténdérds — Béckground Theory: This chéptcr providgs € morg
dgtéilgd revigw of hgélth dété sténdérds. It highlights thg importéncg of hgélth dété
sténdérds énd diff¢rent cléssificétions of thgir typgs. Following this, it prgsgnts the most
wcll-known orgénisétions thét dgvclop énd promotc¢ hgélth dété sténdérds. Litgréturg
Rgvicw of Innovétion Edoption — Béckground Theory: This chépter élso revigws thc litgréturg
by éss¢ssing in morg dgpth the innovétion édoption modgls in ordgr to offcr ¢vidgncg énd

support from thg litgréturg dgscribing innovétion édoption ét thg d¢cisionméking stége in



orgénisétions. It élso discussgs the previous studics concgrning the édoption procgss of IT
rclétcd sténdérds énd so idgntifics the gép within studics reléted to

HIT sténdérds thét this r¢sgérch sgcks to fill. Rgsgérch Concgptuél Modgl - Focél Theory: In
this chéptcr, which is béscd on thg Diffusion of Innovétion (DOI) th¢ory énd thg thcory
surrounding th¢ Cconomics of Sténdérds, the rescérch concgpt is developed. Then, é criticél
revicw of the litcréturcg is cérricd out to idgntify the criticél féctors; thesc érc then linked to
thg éppropriétc cétcgory in the concgptuél modcl.

Chéptcr Threg: Rescérch Mcthodology — Dété Theory: This chépter discussgs the overéll
r¢scérch philosophy épplicd in this rgscérch. In doing so, € quéntitétive rescérch frémgwork
wés constructcd in ordgr to ¢cnsurc thét éll r¢lgvént rgsgérch options were considcred és é
scrics of top-down stéggs.

Chéptcr Four: Dé&té Enélysis — Contribution: This chéptcr cérrics out thg énélysis of thg
collgctgd quéntitétive dété. In doing so, & hybrid épproéch, which includgs thgmétic énd
cross-cés¢ énélysis, is conductgd to dréw conclusions from thg ¢mpiricél ¢vidgncg. With
r¢spect to thg rgsgérch qugstions, this chéptgr discussgs theg currgnt stétus of hgélth dété
sténdérds in Ghénéién hcélthcérg orgénisétions, their rolgs, énd thg bérrigrs énd ¢nébling
féctors in th¢ir édoption. Discussion — Contribution: Th¢ purposg of this chéptcr is to dréw
somg Igssons Igérngd from the céscs. In éddition, thg criticél féctors id¢ntificd in thg énélysis
érg discusscd in éccordéncg with thg litcréturg to vélidéte furthgr the ¢mpiricél findings.
Morgover, the proposcd modgl is modificd énd vélidéted to bg é refcrence for the
édoption of HIT r¢létcd sténdérds.

Chéptcr Fivg. Conclusion — Contribution: Th¢ principlg €ims of this chéptcr érg to present é

sc¢t of rccommgndétions to promotc the édoption of hgélth dété sténdérds in hgélthcérg



orgénisétions, in pérticulér in Ghénéién, énd élso to ¢xpléin how this r¢sgérch contributgs
to th¢ body of knowlgdge through the devclopment of € frémgwork of the criticél féctors
influgncing the édoption of HIT r¢létcd sténdérds ét the decision-méking stége in hgélthcére
orgénisétions. This chéptcr élso prgscnts somg of thg limitétions of this study énd

suggcstions for further rgscérch.

CHEPTCR TWO
LITCRETURG RCVICW

2.0 Introduction

This chépter revicws the litcréturg surrounding hgélth dété sténdérds. It begins with én
ovcrvicw of the importéncg of such sténdérds, ¢xpléins énd illustrétcs somg typgs énd
cléssificétions in this rcgérd. N¢xt, it presents litcréturg on innovétion édoption theorigs in
de¢pth by using the studigs on IT r¢létcd sténdérds cérricd out so fér énd rgvgéls, from this
¢xéminétion, the nged for conducting other cmpiricél studics concgrning the édoption of
HIT rglétcd sténdérds dug to the limitcd numbgr of scholérly pépcrs in Ghénéién scgnério.
Discoursg on th¢ growing body of litgréturg regérding innovétion édoption in € compény és
& sgrigs of stéges thét is élwéys éffected by thg chéréctgristics of thg innovétion itsclf, the
orgénisétion écquiring th¢ innovétion, énd thg¢ c¢xternél ¢nvironmgnt in which thg
orgénisétion opgrétgs. Thergéfter, to invgstigéte the édoption of IT rglétcd sténdérds, this
chéptcr discusscs in dgtéil thg méin thgorics concgrning IT r¢létcd sténdérds’ édoption thét

hévg bgen ¢xémingd by prgvious studigs.

2.1 Th¢ Importéncg of Hgélth Dété Sténdérds
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Répid growth in tecrms of invgstment énd incrgéscd édoption of HIT épplicétions in
hgélthcérg orgénisétions worldwidg cén bg scen todéy (Dgl Fiol ¢t él., 2013). Howgvgr,
such systcms must bg int¢cropgréblc with ong énothgr in ordcr for hgélthcérg orgénisétions
to obtéin th¢ bencfits thét méy bg géingd by such épplicétions, such és incrgéscd péticnt
séfcty, rcduction in medicél ¢rrors, improvements in ¢fficigncy énd lowgr medicél costs
(Pérk &Hérdikgr, 2009). This cén bg échicved by the implgmgentétion of consgnsus sténdérds
(Zhéng ¢t él., 2007). Thg usg of such sténdérds is bés¢d on thg id¢é of dgvgloping égreed
spccificétions or sténdérds for dété ¢xchéngg; thgse will not dgpgnd on ény proprictéry IT
épplicétions but must bg univgrsélly undgrstood énd éccgpted for détégxchénge (Thomeés,
2006). In this wéy, thg hgélth dété sténdérds’ industry hés thg potgntiél to incrgésg quélity
whilst, ét th¢ sémc timg, lowgring costs énd thg risks involved with devcloping, purchésing
énd ménéging HIT épplicétions (Zhéng ¢t él., 2007). For ¢xémplg, thg usg of dété sténdérds
hés th¢ bencfit of ¢climinéting the high méintgnéncg costs of the dirgct trénslétion épproéch
whil¢ éllowing systcms to b¢ éddcd, upgrédcd or removed with littlc or no impéct on the
r¢meéining systcms (Thomeés, 2006).

Luic énd Strib¢r-Dgvéjé (2006) énd Spyrou ¢t €l. (2002) stétcd thét hgélth dété sténdérds
érg ¢ssentiél in the hgélthcérg cnvironment in ordgr to sct out the conditions for dété éccgss
énd uségg, és wcll és to mékg thg shéring of medicél dété tgchnicélly feésiblg. Spoongr énd
Cléssc¢n (2009), Jendcrs (2007) énd HEmmond (2005) cmphésiscd thét hgélth dété
sténdérds ér¢ thg criticél foundétion for crgéting énd éggrcgéting é péticnt-centric CHR
systcm, building nétionél hcélth informétion nc¢tworks, intgrchénging dété émong
ind¢pendcnt sitgs, crgéting € populétion détébésc for hgélth survcillénce énd for dc¢fence

égéinst biotcrrorism, promoting clinicél rgscérch, énd fécilitéting clinicél-dgcision support
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(CDS). Weélkgr ¢t él. (2005) dgvglopgd & comprcghensive finénciél modgl thét showgd
substéntiél improvements in the ¢conomic cfficicncy of medicél sgrvicgs through the
¢xchénge of péticnts’ informétion bctwgen hgélthcére providers énd relétcd groups.
Eccording to this modgl, grcétcr bencfits cén bg géincd from so-célicd “Lgvgl Four”
intcropcreébility, where CHR informétion is scémigssly shér¢d énd uscd by different
épplicétions throughout thg¢ cérc chéin. Luic énd Strib¢cr-Devéjé (2006) cléimed thét
sténdérdising hgélth dété énd busingss procgsscs is thg criticél stgp in ¢nébling the 1érge
numbgr of priméry, sccondéry énd r¢ferred medicél sgrvice orgénisétions (¢.g. phérmécics,
|éborétorics énd rédiology providgrs) to bg intcgrétcd.

Furth¢crmorg, én intgnsive study of thg bencfits of hgélth dété sténdérds, cérricd out by
Spoongr énd Cléssgn (2009), dgmonstréted thgse bencfits bésgd on six méin éttributgs:
némcly, séfcty, cfficicncy, timglingss, ¢ffcctivengss, ¢quity énd pétigntcgntergdngss. The
séfcty éspcct refers to the prevention of medicél ¢rrors by édhgring to guidglings énd thg
culturél shift émong providcrs towérds én c¢xpectétion of séfcty-orignted support. The
cfficicncy féctor dgscribgs the possibility of intcgréting frégmentcd systcms so thét they cén
function ind¢pgndgntly for their designed purposcs whilg shéring dété in such é wéy thét the
rc-cntry of dété is unncgcgsséry. Timglingss refers to écts thét must occur éccording to é
schedulg or ét é point in thg procgss of & dis¢ésc where wéiting would result in € poorgr
outcomg. Hcélth dété sténdérds promotc consistgney in the épplicétion of guidclings thét,
in turn, promotcg the ¢ffectivengss of hgélthcérg systcms énd élso éffcct the cquity of such
systcms by ¢nsuring thét informétion systgms providg the sémc Icvcls of scrvicg to the wholg
populétion (vié functionél sténdérds); they will élso mékeg possiblc rcgionél hgélth dété

intcrchénge ngtworks (vié mcességing énd tecrminology sténdérds). Sténdérdiscd CHR
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systcms énd HIT épplicétions could promotg péticnt-centred cérg, with physiciéns énd
cliniciéns bging éblc¢ to rctricve € péticnts’ rccord ét ény plécg, rcgionélly, nétionélly énd
cven intgrnétionélly, in which the péticnt is being treéted.

2.2 Chéllgnges in Edoption of HIT Rglétcd Sténdérds

2.2.1 Switching Cost

Eccording to Hovév ¢t &l. (2004), high drug cost méy rcquirg & high invcstment; this could
bc ¢xpected to limit the éttréctivgness of the ncw sténdérd to th¢ community of potgntiél
édoptcrs. Enother féctor which cén Icéd to & lowgr Igvel of prolifcrétion of the ncw sténdérd
is the pcreeption of therg beging € high sunk cost sincg orgénisétions hévcg invgsted in their
current infréstructurg énd so will b¢ very reluctént to discérd én émount of cépitél énd
¢cquipmgnt és & result of the recquirgments of édopting the ngw sténdérd. Orgénisétions érg
usuélly hesitént to édopt ncw sténdérds owing to the likglihood thét thg cost of converting
will b¢ grcéter thén the perecived bencfits (Hovévct él., 2004). Thercforg, mény
orgénisétions conduct é cost—bgncfit énélysis, covcring both dgveclopment énd
implcmcentétion costs, bg¢forg édopting €n innovétion tgchnology (Themistoclgous, 2004).
This is bgcéuscg, for ¢xémplg, the ncw sténdérd might crcéte é high deggree of drég, becéusc
of unfémiliérity in tgcrms of thg ¢xisting r¢sourcgs €nd skills in €n orgénisétion with thg ngw

sténdérd

2.2.2 Systgms Intggrétion
Thg éim of échigving sténdérdizétion in hgélth dété in gvgry nétion is to échigvg &
comprchensive énd intggréted nétionél hgélth informétion infréstructurg (Zhéng ¢t él.,

2007). Luic énd Strib¢r-Dgvéjé (2006) énd Spyrou ¢t él. (2002) stétcd thét hgélth dété
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sténdérds érg ¢sscntiél in the hgélthcérg gcnvironment to mékg the shéring of medicél dété
émong othcrs tcchnicélly fgésiblg. Spoongr énd Cléssgn (2009), Jendgrs (2007), énd
Hémmond (2005) ¢cmphésiz¢ thét hgélth dété sténdérds érg thg criticél foundétion for
crcéting énd éggregéting € péticnt-centric CHR systcm, building nétionél hgélth informétion
nctworks, intcrchénging dété émong indgpgndgnt sitgs, €nd crcéting € populétion détébésc
for hgélth survcilléncg cén bg &€ méjor bérricr in édoption of hgélth sténdérds pérticulérly in

dgvgloping &s rgported by Edcbgsingt él. (2013).

2.2.3 Compétibility

This féctor r¢fers to thg dggree to which HIT rglétged sténdérds érg consistgnt with thg
¢xpericncgs, resourcgs, précticgs, vélucs, skills énd the IT infréstructurg of potgntiél édopters
or hgélth fécility. Th¢ compétibility of th¢ n¢w sténdérds with thg c¢xisting
orgénisétionél tgchnicél infréstructurc énd culturg is cén bg én importént féctor in the
écquisition of sténdérds émongst hgélthcérc orgénisétions (Fichmén, 2004). For ¢xémplg,
th¢ studics by Wu (2004) énd Chgn (2003) found thg léck of compétibility of wcb scrvice
tcchnologics with the cxisting IT infréstructurg to bg¢ ong of the méin bérricrs to édoption.
Prcmkumér énd Rémeémurthy (1995) ¢xpléincd thét the incompétibility of ngw systcms with
thg ¢xisting work culturg énd procgdurgs might incrgésg the likglihood of thg ngw systgm

bcing rgjccted.

2.2.4 Obsgrveébility
Es the flow of informétion is ngegsséry for creéting positive ¢xpgctétions, Thomés ¢t &l.

(2008) indicétcd thét thg léck of r¢léted informétion with rggérd to ngw sténdérds might
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hindgr thg diffusion of th¢ sténdérds émongst potcntiél édoptcrs ét vérious gcogréphicél
énd culturél scttings. Sincg cffcctive communicétion chénngls énd ggngrél industry
knowlcdgc cén ¢ncourége the édoption of én innovétion (Nilékénté & Scémcll, 1990).

2.2.5 Profcssionédl Evéilébility

Themistoclgous (2004) ¢xpléingd thét IT sophisticétion rc¢fers to the tcchnicél ¢xpertisg énd
the Ievel of undgrsténding in éddrgssing tcchnicél problgms éssociéted with the technologics
in thg orgénisétions. Khoumbéti ¢t él. (2006) édvocétcd thét thg évéilébility of
profcssionéls, with regérd to tcchnicél éspects, is €n ¢ssentiél éttributg to the success of the
édoption of ¢ntgrpris¢ épplicétion intggrétion in hgélthcérg orgénisétions. For ¢xémplg,
Chwelos ¢t él. (2001) concludgd thét orgénisétions with sophisticéted IT r¢sourcgs ér¢c morg
likgly to bg cérly édoptgrs of CDI tgcchnology. In éddition, Lorgncg énd Churchill (2005)
clérificd thét non-uniformity b¢tween hospitéls, with r¢gérd to thg édoption of informétion
sccurity, is thg result of é Iéck of locél ¢xpertisg; this wés élso supportcd by Dogbbgling ¢t él.
(2006) Morcover, Pér¢ énd Trudglb (2007) found thét & léck of tgcchnicél ¢xpertisg in é
hospitél c&n posc scrious problgms in the doption phésgs of & PECS systcm. Furthcrmoreg,
Fichmén (2004) found thét th¢ méjority of thg studigs concgrning innovétion tgchnology
édoption concludg¢d thét orgénisétions with th¢ “Right Stuff” (i.¢., grgéter innovétion-
rclétcd ngeds énd ébilitics) ¢xhibitcd é greéter Igvel of innovétion (i.c., greéter frequgncy,

¢érlingss, or ¢xtent of édoption).

2.2.6 Orgénizétionél Sizg
The siz¢ of én orgénisétion meéy influgncg the édoption dgcision procgss of HIT rglétcd

sténdérds énd thgrg érg sgverél chérécteristics thét might bg séid to r¢flgct the sizg¢ of é
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hcélthcérg orgénisétion. Eccording to Khoumbéti ¢t &l. (2006), vérious mgésurgs érg uscd
to rgpresent the sizg of @ hospitél, such és th¢ numbgr of beds, its totél ésscts, énd thg
numbgr of pcrsonngl. Howgver, Kimbgrly énd Cvénisko (1981) stétcd thét the¢ dominént
mc¢ésurg being uscd in hospitél rgscérch és the operétionél definition of the siz¢ of & hospitél
énd th¢ ong thét influgncgs the édoption of technologicél innovétions is thg numbgr of
bcds. The orgénisétions siz¢ wés scecn by the méjority of the previous rgléted studics és én
importént féctor. This is bgcéusc lérge orgénisétions ér¢ rich in tgrms of thg ¢ssentiél
r¢sources (¢.g. finénciél énd/or humén) rcquirgd to invgst in the implgmgntétion of én
innovétion (Fichmén, 2004; Thong & Yép, 1995). In éddition, Iérgc orgénisétions hévc been
s¢en és tréditionélly strong supportgrs of sténdérdizétion ¢fforts bgcéusc of the distributed

néturc of thgir orgénizétionél systcms (Chgn, 2003).

2.2.7 Orgénizétionél Culturg

Prior studics hévc shown thét orgénisétions with é culturg of succgss in terms of tgchnology
innovétion édoption ér¢c morg likcly to bg¢ innovétors. This is b¢céusg the outcomgs of the
dccisions, ovgr timg, hévg é positive cvolutionéry impéct on thg éttributgs of the sténdérd
this outcomg, of knowlcdge géthered from pést édoption éppréisél, might highlight thg
b¢ngfits of the next sténdérds (Thomés, 2006). Howgvgr, orgénisétions which hévg gxtcnsive
¢xpgrignce of féilurg rggérding thg édoption of bgngficiél innovétions will bgcomg Igss well
édéptcd énd méy bgcomg Iéggérds to innovétion (Fichmén, 2004). In éddition, thg éttitudg
of top ménégers towérds tgchnology, ¢spcciélly when thgy héve positive knowlgdge or
¢xpgricnce énd undgrsténd thg édvéntéges brought by such tgchnology, will influgneg the

édoption dccision r¢gérding én innovétion t¢cchnology (Thong & Yép, 1995). For ¢xémplg,

16



onc bencfit of HIT rglétcd sténdérds is the ébility of diffcrgnt éuthorized usgrs to shérg
péticnts’ informétion; thus, thg willingngss of én orgénisétion to ¢xchéngg dété with othgrs
depends on the willingngss of én orgénisétions top ménégecment. Morgover, the stéff's
éttitudc (¢.g. their opinions énd bglicfs) towérds chéngg énd sténdérds érc the sccond issuc
or chéllgnge rcléting to orgénisétionél culturg. For ¢xémplg, th¢ common éttitudgs énd
pcregptions ércg thét the édoption of sténdérds will rgstrict uscrs’ privilgges, chénge work
procgsscs énd procgdurgs, reduce work flexibility, énd/or monitor thg uscrs’ productivity

when the systecms érg intggréted (Thomés ¢t él., 2008).

2.2.8 Orgénisétionél Structurg

Dévidson énd Chismér (1999) érgucd thét th¢ dcgrce of centrélisétion énd formélisétion
within én orgénisétionél structur¢ might hévg é dir¢ct impéct on th¢ dgvglopment of
informétion systcms in hospitéls. KEmél (2006) ¢xpléingd thét the édoption procgss of én
innovétion tgchnology requirgs somg significént uphgévéls in the orgénisétion’s structurg
énd thgse oftcn meet with somg regsisténcg. Thercforg, the succgssful édoption of hgélth
r¢létcd sténdérd rg¢quirgs vérious chénggs to b¢ médg to thg orgénisétionél structurg, such
és édjustmegnts to rewérd schemes, chéngges in éuthority or r¢sponsibility pétterns, or the
shifting of powgr cgntrgs (Kémél, 2006). Wépékébulo ¢t €l. (2005) érgucd thét the dgléys in
th¢ édoption of én IT projcct thét oftcn occur érg frcquently becéuse of the chénges thét
hév¢ to b¢ médg to thg orgénisétion’s structurgs so thét they will fit in with thg ngw system.
In éddition, Khoumbéti ct él. (2006) ¢xpléincd thét therg is élwéys é nced for édjustments
to bg¢ médg to th¢ orgénisétionél structur¢ to kgep th¢ clos¢ rglétionship bgtween

édministrétors énd physiciéns in thg hgélthcérg industry bgcéusc of thg éutonomous rolg
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of physiciéns. This wés élso confirmc¢d by Pér¢ énd Trudglb (2007) who indicétcd thét,
within & hospitél structurg, physiciéns ¢xcrcisg € significént @mount of control; this cén
hévg é nggétive impéct on thg éllocétion of r¢sources to the ngw innovétion tcchnology.
Thergforg, conflict b¢tween édministrétors énd physiciéns regérding their rgsponsibilitics
during th¢ implgcmgntétion of én IT projcct méy result in politicél bérrigrs which will, in turn,
rcducg the likglihood of th¢ negw tcchnology bging € succgss or édépted for usg. Good
rclétionships bectween édministrétors énd physiciéns ér¢ considcred és most bencficiél in
échicving the long-tcrm goéls énd obijcctives in € hgélthcérg orgénisétions devglopment

(Khoumbéti ¢t él., 2006).

2.2.9 Govgrnmgnt Policy énd Strétcgic Plénning

Hovév ¢t él. (2004) érgucd thét the¢ sténdérds development orgénisétions cén only dgvclop,
promotg, méintéin énd rccommend sténdérds; thgy cénnot méndétg their édoption by
vendors énd uscrs. Thergforg, précticél guidénce is ngeded to help heélthcérg orgénisétions
mékc scns¢ of thg prolifcrétion of hcgélth dété sténdérds énd to choos¢ wiscly when
cvéluéting or purchésing HIT épplicétions thét incorporéte these sténdérds. Es & result, there
is € nccd for én égrcecd nétionél strétcgic dirgction rcgérding hgélth dété sténdérds énd
spccificétions in ordgr for hgélthcérg éuthoritics to méximizg intgcropgrébility écross the
hcélth scctor énd to Igss¢n the risks éssociétcd with the implgmentétion of spccific
sténdérds. Thg ¢xistgncg of € govgrnment policy énd strétggic plén is én importént féctor in
supporting intgropgrébility between HIT épplicétions; it is élso g¢ss¢ntiél in fécilitéting
th¢ écquisition of HIT épplicétions thét incorporétg such sténdérds (Zhéng ¢t él., 2007;

Hélémké ct él., 2005; HEmmond, 2005).
2.3 Hgélth Dété Sténdérds
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Eccording to Kim (2005), thg crcétion of én intcropcréblc heélthcére system depends upon
two importént concgpts: syntéx énd sgmeéntics. Syntéx intcropgrébility rcfers to the
structurg of th¢ mgssége content, which is the cquivélent to the rulgs for spclling énd
grémmeér; thes¢ must bg égreed énd sténdérdiscd in both the sending énd recgiving sites. In
contrést, scméntic intcropgrébility conveys the mcéning of the sgnt mgsségc, the cquivélent
of & dictionéry énd thgséurus. Eccording to Kim (2005) without scméntic intcropcrébility,
dété cén bg cxchénged but therg is no éssuréncg thét it cén bg procgsscd in &€ mcéningful
weéy ét its d¢stinétion. Ngverthclgss, the évéiléblg hgélth dété sténdérds todéy éddrgss both
typcs of intcropgerébility. For insténcg, Pérk énd Hérdikgr (2009) stétcd thét currgnt éttcmpts
to sténdérdisc th¢ cépturg, represgntétion énd communicétion of medicél dété in such é
wéy és to rgpresent their mgéning, rely upon three l8ycrs of értgfécts. These érg gengric
rcfereneg modcls for representing medicél dété (¢.g. HL7 CDE énd the CHR Reference Modcl),
égrecd dcfinitions rggérding the structurg of clinicél dété (¢.g. p¢nCHR érchgtypgs énd HL7
tecmplétgs) énd clinicél tgrminology systems (¢.g. LOINC énd SNOMCD-CT). Howgver, it hés
bcen shown thét therg is no égreement émong pregvious studics on é unificd cétggory of
hcélth dété sténdérds thét ¢néblgs intgropgrébility. Mény studics hévg comg with diff¢rent
cétggorisétions.

The cléssificétion offgred by Kim (2005) is th¢ most éppropriét¢ énd éccurétg sincg it
métchgs the némg of & cétggory to € dgscription of the sténdérds élong with spccific
supporting ¢xémplgs. Kim (2005) idgntificd six typgs of hgélth dété sténdérds including
mg¢sséging, tcrminology, document, concgptuél, épplicétion énd érchitccturg sténdérds.
Mgcsséging sténdérds spccify the mgssége formét, dété clemgnts énd structurc to éllow

trénséctions to flow consistently between differgnt systcms. Terminology sténdérds
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provid¢ spccific codgs énd tgrms for clinicél concgpts such és diégnosis énd disgéscs.
Documgnt sténdérds spccify the typcs of informétion thét érc included in & clinicél
not¢ énd how it cén bg locétcd. Concgptuél sténdérds éllow informétion to bg
trénsportcd through the systcms without losing mcéning énd/or contgxt. Epplicétion
sténdérds dctcrming the wéy mcdicél proccdurgs érg procgsscd énd how systems intgréct.

Erchitccturg sténdérds dcfing how medicél dété érg storcd énd distributcd.

2.4 Hcgélth Sténdérds

2.4.1 Clcctronic Hgélth Rgcord (CHR) Sténdérds

Eccording to ISO/TR 20514 (2005), the bésic-generic CHR dcfinition covgrs, 8mong othgr
things, two ¢ssc¢ntiél chéréctceristics: the ébility of éuthorizgd usgrs to shér¢ medicél
informétion concgrning péticnts, énd support for continuing, cfficicnt énd quélity intcgrétcd
mcdicél scrvicgs. Kélré (2006) identificd the bésic requirgments which must bg supportcd by
th¢ CHR érchitccturg in ordcr for the CHR systcm to échigve its ¢ss¢ntiél chérécteristics. The
CHR érchitgcturg méintéin the mgéning of the context of the péticnt rccord ¢ntry és intgndced
by th¢ éuthor of thét r¢cord. It must élso providg profgssionéls énd ¢nterprisgs with cgrtéin
tools to énélyz¢ énd intgrprgt CHR on én individuél or populétion bésis.

In éddition, it must incorporét¢ ¢ss¢ntiél medico-Iggél constructs to support thg séf¢ énd
rclcvént communicétion of CHR ¢ntrics @mong diffcrgnt working groups whilst méintéining
th¢ confidgntiélity énd privécy of pétignts’ informétion. Thercforg, the chéllgnge for the CHR
érchitgcturg wés to dgvclop é gengrélized épproéch in ordgr to rgprgsent ¢vgry concgivéblg
clemgnt of hgélth rccord dété in & consistgnt wéy. Eccordingly, the duél-modcl épproéch

weés proposcd. This épproéch distinguishgs the RIM (¢.g. HL7 RIM, CN13606
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CHRcoméndopgnCHR), which is uscd to r¢present the gengric propertics of heélth rgecord
informétion, from & composition or constréint mc¢thod (¢.g. HL7 tgcmplétcs énd érchgtypes
in CN13606, CHRcom énd op¢nCHR), which éllows for morg dctéilcd dcfinitions of thg
contgnt, vélugs, r¢létionships, codc scts énd clinicél concgpts of pérticulér CHR compongnts
(Kélré, 2006). Todéy, thrce cxémplcs of CHR érchitgcture érc considgred to bg the most
importént oncs in which the duél Reference énd Erchetype

Modgl épproéch is édoptcd (Blobgl & Phérow, 2008; Kélré, 2006; Cichglbgrg ¢t él., 2005).

Thesc ér¢ cxpléingd in the following scctions.

2.4.2 GCHR/opgnCHR

In 1992-1994, th¢ Curopgén Union léunched é projcct to fécilitéte the cr¢étion énd shéring
of h¢élth rgcords by consumgrs énd cliniciéns. Thg projcct némg wés léter chénged to the
Good Clgctronic Hgélth Rgcord (GCHR) with strong pérticipétion from Eustrélié. Thg GGCHR
initiétive éimed to ¢stéblish én opgn-sourcg implgmgntétion to tékg forwérd hérmonizétion
in the figld, from both & péticnt énd & clinicél pgrspective. Eccordingly, the GCHR wés
méintéin¢d undgr thg xnémgopenCHR. Th¢ opgnCHR Foundétion is én indgpgndgnt, non-
profit-méking orgénisétions which wés foundcd in 2000 by Univgrsity

Collggg, London, énd Ocgén Informétics (Cichglbgrg ¢t él., 2005; Kélré, 2006; Bott &
Bréunschwecig, 2004). Kélré (2006) highlightcd fivgc éims for the opcn CHR Foundétion.

The first is to promot¢ énd publish th¢ formél spccificétions, bés¢d on implgcmcntétion
¢xpcricnce énd cvolving over timg és medicél knowlgdge develops, required to represent énd

communicét¢ CHR informétion.

21



The sccond €im is to promotg énd publish thos¢ CHR informétion érchitgcturgs, modcls énd
dété dictionéri¢cs which mcct the requirgd spccificétions énd which hévg been tested in
implgmgentétions. The third éim is to vélidétc the CHR érchitccturgs through comprghensive
implcmgntétions énd ¢véluétions whilg the fourth éim is to méintéin opgn- sourcg
implcmgentétions in ord¢r to ¢nhéncg the pool of tools éveéiléblg for supporting the
épplicétions of clinicél systcms. Th¢ finél éim is to coordinét¢ énd colléborétc with othgr
rclétcd working groups to stimulétc the devclopment of high-quélity hgélth dété sténdérds.
Bcélg (2002) stétcd thét the érchetype concgpt is the most notgworthy concgpt introducgd
by GCHR/op¢nCHR. Eccording to Bgél¢’s (2002) study, this épproéch uscs & two-lgvgl
m¢thodology to modgl thg CHR érchitgcturg. Cichglbgrg ¢t €l. (2005) ¢xpléingd thg twolgvgl
m¢thodology of CHR érchitgcturg és thg first Igvel, which must bg stébl¢ over timg, spgcifics
& gengric rgfergnce informétion modgl of the hgélthcérg doméin énd contéins only é fow
clésscs (¢.g. rolg, éct, bentity, pérticipétion); the sccond Igvgl modcglshgélth concgpts such és
blood pressurg énd Iéb results és érchetypgs. This procgss is cérricd out using constréint
rulgs thét spcciélizgs the gengric dété structurgs thét cén bg implemented using the reference

modcl.

2.4.3 CCN/TC 251 END CNV/CN 13606 CHRcom

In 2001, thg CCN/TC 251 Iéunchgd én initiétivg known &s CHRcom to rgvigw énd revisg its
1999, four-pért, prg-sténdérd CNV/CN 13606 rgléting to CHR Communicétions in ordgr to
producg é d¢finitivg Curopgén sténdérd. Th¢ CHRcom projgct €ims to producg € rigorous
énd durébl¢ CHR informétion érchit¢cturg to support thg intgropgrébility of theg different

clinicél systgms énd compongnts thét nged to intgréct with CHR sgrvicgs
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(1ékovidis ¢t €él., 2007; Kélré, 2006; Cichglbgrg ct él., 2005; Bott & Bréunschwgig, 2004). The
CHRcom érchitccturg is béscd on CHR ¢xchénge mgsséges énd édopts the érchetype method
of op¢nCHR (Cichglbgrg ¢t él., 2005). CHRcom is é fivg-pért sténdérd énd includgs thg
rcfcrence modcl, the érchetype intgrchénge specificétion, referencg érchetypes énd tgrm lists,
sccurity fcéturgs, énd ¢xchénge modcls (I€ékovidis ¢t €l., 2007; Kélré, 2006; Cichclbgrg ¢t él.,
2005; Bott & Bréunschwgig, 2004). Eccording to Cichglbgrg ¢t &l. (2005), CCN/TC 251 is
looking to introduc¢ CHRcom into ISO/TC 215 és thg bésis for én intgrnétionél CHR
sténdérd.

Howcvcr, only the first pért, which is th¢ r¢ference modgl, is stéblg, whilg pérts two to five
inclusive érg still working dréfts. Th¢ CHRcom rg¢fcrcncg modgl hés five compongnts
which dgscrib¢c the éspgcts requirgd for communicéting the CHR ¢xtrécts émong diffcrent
informétion systcms. Th¢s¢ compongnts érg: péckéges, ¢xtréct, dcmogréphics, éccgss
control énd mgssége. The CHR usgs HL7 version 3 mgsséges for communicéting CHR ¢xtrécts
(Iékovidis ¢t él., 2007; Kélré, 2006; Cichglbcrg ct él., 2005;

Bott & Bréunschwcig, 2004).

2.4.4 Hcélth Lgvel 7 Protocol/Sténdérd

The devclopment of hegélth Level 7 protocols stérted during the 1étc 1970s when rglétively
chcdp microprocgssors beedme  évéiléble Icéding to & LEN infréstructurg énd &
communicétions bus. The¢ méinfrémg¢ béscd mcdicél informétion systcms wecrg initiélly
épplicd in theg cérly 1960s [HEmM87]. In thg 1970s és clinicél support subsystcms ¢volved for
thg clinicél Iéborétory, rédiology, phérmécy, énd for othgr clinicél s¢rvicgs, most developed

thcir own scpérétc détébéscs. Thesc crcéted problgms for hospitéls which us¢d méinfrémc
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tcchnology for their finénciél énd rggistrétion systcms énd to &€ sméll ¢xtent for ordgr ¢ntry,
results rgporting énd somg othgr clinicél functions. The¢ dominént hospitél vendors ét thét
tim¢ were SMS énd McEuto - 8ll méinfrémg-béscd vendors. The clinicél support subsystcms
scrved the nérrowgr clinicél ngeds of thosg dgpértments which were better thén the
méinfrémcg systcms, but there wés hgédéchces regérding intggrétion. The méin solution wés
to conngct é terminél from the nursing unit to ¢céch of thg systcms or dgpértments so thét é
uscr could usc éll of the systcms by moving from tcrminél devicg to tgrminél device.
LEN/WEN tcchnology wés not ncw, it héd been pionggred by the US Depértment of Defcnsc
in the cérly 1960s, it fécilitétcd thec communicétions bus thét éllowed for the devglopment
of épplicétion-to-épplicétion (lcvgl 7) mgthods or protocols; such communicétions
optimizgd ésthg systcms uscd thg sémg protocol. Thg prgcursor wés dgvgloped étthe
Univgrsity of Célifornié ét Sén Fréncisco (UCSF) Mcdicél Center

(UCSF)énd first implcmented in production in 1979 (¢ditor: tgsting in 1979, production
1981). The¢ STETL&n protocol wés & rcfingment of thg UCSF version. Thg version(V1) of HL7
wés énothcr rcfingment of protocols. Elthough thg protocol wésn't céllcd "HL7" until 1985
or 1986, it wés ¢ss¢ntiélly thg sémg bésic modgl thét wés in usg sincg 1979 énd weés thg only
Level 7 protocol in éctuél opgrétion in hospitéls with multiplg vendors using it ét thét timg."
Thosc intcrested in the deveclopment of hgélthcérg Level 7 differed in opinion és to whét the
bgst épproéch would bg to crgéting such sténdérds: stértcd with sténdérdizétion in ong
ércé, énd subscquently brénch out to othgr ércés (c.g. Clem McDonéld énd ESTM €31.11);
sténdérdizcd ¢verything ét the sémcg timg, bgcéusg pértiél sténdérdizétion would héve
hémpcred &doption (¢.g. Don Simborg énd HL7). Et & I&tgr stégg, the work of ESTM ¢31.11

wés cffcctively merged with HL7 to the édvéntége of éll pértics thét méttered. It wés possiblg
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thét doing HL7 undcr ESTM or ENSI or somc othgr cxisting orgénizétion would hévc bgen
bettcr thén doing by é singlg orgénizétion éccording to Don Simborg. During thét timg, thg
focus énd strugglc wés with th¢ h¢élthcérg vendors énd hgélthcérg providers to try to get
them to undgrsténd thg importéncg of this protocol.

Th¢ HL7 orgénizétion spgnt é lot of timg during thg first few ycérs on rgéching out to both
th¢ vendor énd thg écédgmic community. By 1990 th¢ numbgr of known implgmgntétions,
the numbgr of mgmbers, énd the numbcr of éttcndges ét WGMs héd rgéched such é Igvel
thét é rgstructuring of th¢ orgénizétion bgcéme € ngcgssity, both in terms of procgss
éccreditétion énd in tgrms of orgénizétion of hiring stéff orcrgétion of formél budgcts. Much
of th¢ orgénizétionél structurgs énd procgsses héve rgmeéingd the sémg ¢ver since then.
Wh¢n it comgs to thg cérly devglopment of 'Level 7' sténdérds it is of importénce to
undgrsténd thg context in tgrms of softwérg, hérdwérg, énd sténdérds bging uscd. In thg
initiél ycér (1981) th¢ ngtwork wés use¢d to synchronizg¢ kgy pétignt idgntificétion
informétion énd rcgistrétion informétion émong th¢ four systgms. Two typgs of
trénséctions werg uscd: € qugry/responsg trénséction for dgmogréphic énd registrétion
informétion énd & broédcést to thg nctwork of dgmogréphic énd registrétion informétion.
N¢twork support for thgsg trénséctions includgs ¢rror chgcking, flow control, timg-outs,
métching of r¢sponscs to qugrics, énd othgr functions.

In 1981 four minicomputcrs were conngcted to the nctwork to ¢xchénge trénséctions
bctween the UCSF registrétion systcms, clinicél I1éborétory, outpéticnt phérmécy énd
rédiology systcms — éll built by diffcrgnt ménufécturcrs. The UCSF projcct consistcd of two

kcy pérts:
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1. E fibgr-optic Locél Er¢cé Communicétions Ngtwork (LECN) devecloped by EPL [NgtwOO,
Col11]. Z¢ichngr ét Mitr¢ Corporétion énd Stgve Tolchin ét EPL us¢d microprocgssor-
béscd nctwork-intcgréting units (NIU) to perform thg conversions of
communicétions codgs n¢eded to exchénge dété. The Z80 microprocgssor béscd
NIUs ¢céch supportcd & 9600 béud scriél conngction to &€ minicomputgr és wcll és én
Ctherngt béscd communicétions bus. Dété ¢xchéngc uscd é sténdérd sct of
protocols b¢ctween network units, so ¢éch ngw or modificd épplicétion or dgvicg
could intgréct with its communicétions bus [Col11, St¢80]. The first NIUs wgrg Iérggly
médc by hénd.

2. E lcvcl7 protocol devcloped by Don Simborg énd his tcém &t UCSF. The computgrs
¢xchénged scverél corg mességes, including thg synchronizétion of péticnt
édmission-dischérgc-trénsfcr informétion, ordgrs from clinicél ércés, énd the displéy
of textuél rgsults to thg clinicél érgés.
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2.4.5 HL7 v3 RIM énd Clinicél Documcnt Erchitccturc (CDE)

Th¢ HL7 v3 RIM-béscd sténdérds provid¢ € m¢éns of modclling medicél informétion écross
thg heélth sgctor, then deriving consistent mgsséges from the resulting modgls. Eccording to
NCHTE (2006) énd NCHTE (2007), th¢ HL7 v3 RIM-béscd sténdérd is, &mong othcrs,
considgred ong of the most éppropriét¢c CHR érchitgcturg solutions sincg it providgs mény
méjor bencfits. For cxémplg, the corg clcments of HL7 v3 érg sténdérds formélly éccreditcd
by ENSI; som¢ hévc bgen submittcd to 1SO &s potgntiél intgrnétionél sténdérds. In
éddition,th¢ HL7 v3 RIM-béscd sténdérd hés won growing intcrnétionél support. For
cxémplg Cénédé, Eustrélig, the UK &nd thg Nctherlénds héve chosgn this modgl to be the
corngrstong of thcir ¢-hgélth strétcgics. Howgver, NCHTE (2006) énd NCHTE (2007)
highlightcd som¢ dréwbécks with rcgérd to HL7 v3 RIM-béscd sténdérds, such és thg
significént cost énd th¢ unknown implicétions of |érg¢-scélc implgcmcentétion.

2.5 Tréditionél Edoption Modgls &nd thgir Limitétions

Thg previous studigs of IT innovétion édoption wgrg béscd on é corg s¢t of édoption thgorigs
which éttcmptcd to ¢xpléin thg éttitudgs énd innovétion-rgléted behéviour of individuéls
(Géllivén, 2001). Thg tréditionél innovétion édoption thgorigs ér¢ wellgroundgd in thgory
énd hévg proven thgir vélug in thg IS litgréturg, such és in ¢xpléining pgrsonél bghéviorél
intgntions to édopt én innovétion t¢chnology (Géllivén, 2001). Howgvgr, € rgvicw on
épplying th¢ tréditionél innovétion thcori¢s to IT innovétion édoption, cérricd out by
Fichmén (1992) found thét th¢ outcomgs of thgsg studigs were scnsitive —thét is thg
éssumptions undcrlying thgs¢ modgls énd thg spgcific feéturgs of thg édoption contgxt énd
th¢ tcchnology in qugstion. This study notcd thét thgsg theorics were succgssful when

épplicd to € nérrow réngc of édoption scgnérios. For ¢xémplg, if the édoption wés ét én
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individuél Igvel énd thg tgchnology did not requirg ¢xtensive spcciélized knowlgdge beforg
thg édoption. This éssgrtion wés élso confirmgd by Kéréhénné ¢t él. (1999) who cléimcd
thét th¢ édoption of tgchnology innovétion, in vigw of thg divgrsg éspgcts of ény
orgénisétions, wés &€ méjor concgrn.

In éddition, Géllivén (2001) pointcd out thét the épplicétion of tréditionél thcorics to
complgx édoption situétions produccd scrious dgviétions in the findings compércd to the
cxpccted results. This wés becéusc of the complexity of, for ¢xémplg, the édoption dccision-
méking thét is méd¢ ét én orgénisétionél I¢vgl, énd th¢ édoption of thg technology itsclf
which involvgs é véricty of éctivitics énd requirgs high Igvels of knowlgdge with rggérd to the
innovétion énd coordinétion écross multiplc édoptcrs. Morgover, Fichmén énd Kemgrer
(1997) stétcd thét most tréditionél modgls ng¢glccted thg rgélitics of thg édoption of
innovétion scgnérios within orgénisétions whgrg individuél édoption dgcisions ér¢ médg ét
divisionél or workgroup Igvgls, réthgr thén ét the Igvgl of the individuél. Furthgrmorg, Zmud
(1982) concludgd thét much prior rgscérch féilgd to ¢xpléin thg corrglétion bgtwgen the
significéncg of thg éttributgs of innovétion énd thg chéréctgristics of thg orgénizétionél
context. This Icd Fichmén (1992) to érguc thét rgscérchers should cgithgr ébéndon such
tréditionél theorics or intggréte them with ngw épproéchgs in order to devglop theorigs thét
would fit thgsec complex scgnérios. Géllivén (2001) énd Kémél (2006) wgrg found élso to
support this ésscrtion when they érgucd thét studying the édoption procgss of tgchnology
innovétion might r¢quirg, cithgr modificétions to thg tréditionél modgls, or th¢ crgétion of
cntircly ncw ongs to ¢xpléin non- voluntéry innovétion édoption procgssgs €t én

orgénizétionél Igvgl.
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2.6 Edoption Procgss ét én Orgénizétionél Levcl

The limitétions of thg tréditionél thgorics in ¢xpléining th¢ innovétion édoption procgss ét
én orgénizétionél Igvel hés resultcd in & growing str¢ém of litgréturg which focusgs on thg
édoption procgss és scqugnce of stéges thét should considgr diffgrent contexts, including the
innovétion itsclf, énd orgénizétionél énd ¢nvironmgntél féctors (Géllivén, 2001). Mérkus
énd Robgy (1988) dc¢fincd the stégec modcls és sub-typgs of procgss rescérch modgls.
Eccording to Shéw énd Jérvcnpéé (1997) énd Soh énd Mérkus (1995), the stégc modcls
wcrg found to bg véluéblg when éttgcmpting to describg how the édoption procgssgs unfold,
with é focus on th¢ timg¢-ordcring of cvgnts énd the conditions r¢quired for certéin outcomes
to occur. Howgver, the édoption procgss ét the orgénizétionél Igvgl is & scquence of stéges,
¢céch of which must bg cércfully studicd whilg diffcrgnt édditionél contexts érg considgred.

For ¢cxémplg, Lcwin (1952) stressed thét ény procgss of sociél chéngg follows é scquence of
thrgg stéges. Thg unfrggzing stége scts up thg system for chéngg. The moving stégg, thg group
or unit Igérns ngw rgquirgd bghéviour péttcrns to cérry out thg chéngg. In thg refreezing
stégc, the group or unit will méke thgse pétterns of bchéviour € pgrméngnt pért of the
systcm. Pigrcg énd Dglbgeq (1977) idgntificd the orgénizétionél innovétion procgss és é
scqugncg of three stéges; the initiétion stége which involves the prgssurg to chéngg énd thg
géthcring of sufficigcnt informétion r¢gérding thg térgeted innovétion; thg édoption stége
involvgs thg dgcision to éllocét¢ th¢ requirgd rgsourcgs to thg innovétion; thg
implgmentétion stégc refers to the development of such éctivitics to ¢nsurg thét the ¢xpected
bencfits of innovétion érg rcélized. Becker énd Whisler (1967) defingd four stéges thét érg
rcquirgd in thg orgénizétion for th¢ édoption procgss of én innovétion. Thegsg érg, the

stimulus stégc which is mc¢diétcd by én individuél éction where the orgénisétion tékgs the
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Icéd regérding the usége of the ncw idcé; the concgption stége refers to & plén of éction
cérricd out by som¢ mgmbegrs énd thét the orgénisétions should pursug; in the proposél
stégc, & formél proposél is médg for thg épprovél of othgrs in the orgénizétion; énd, in the
fourth énd finél stégg, € d¢cision is médc¢ whether to édopt or rgjcct the innovétion.

Dérméweén (2001) drgw up é four-phésg concgptuél modgl ofthg innovétion édoption
proccss. These phéscs érg initiétion, édoption, implgmentétion énd ¢véluétion. Eccording to
Dérméweén (2001), two Igvels of édoption ér¢ considgred ét én orgénizétionél Igvgl, the
orgénizétionél Igvgl énd thg individuél Igvgl. The orgénizétionél Igvgl bggins whegn én
orgénisétion rgélizgs the nged to incorporéte tcchnology innovétion for the rgéson of
strétcgic chénge whilg the individuél Igvel of édoption bggins when the tcchnology is
implgmgentcd in thg orgénisétion; it finishgs when the tgchnology is fully utilizgd. Howgver,
Kémeél (2006) contgnded thét theg previous studics discuss € broéd spgctrum énd diverse
perspectives of thg procgsses of innovétion édoption. This wés élso ésscrted by West (1999)
who érgucd thét prior r¢scérch hés rérgly ¢xémingd thg édoption dgcision stégg dirgctly,
thus trgéting it és & “bléck box” yiclding éggrcgétc-lgvel outcomgs. West (1999) continugd
his discussion by commgnting thét ¢xémining thg currgnt sténdérds in én orgénisétion,
which néturélly includ¢ morg gengrél issugs of powgr énd éuthority, is ngcgsséry to
undgrsténd thg éntgcgdgnts to ény product-purchésg dgcisions. Hu ¢t él. (2000) broédly
dcfingd the édoption dccision stége és thét in which én orgénisétion mékgs the decision to
écquirg é spccific tcchnology énd mékgs it évéiléblc to the térgct usgrs for the performénce

of thgir éppointcd tésks. Frémbéch énd Schillcwégrt

30



(2002), Dérméweén (2001), Egérwél énd Préséd (1998), Picrcc énd Dclbgeq (1977), énd
Becker énd Whisler (1967) describcd the édoption dgcision stége és thg éctuél stége
where orgénisétions tékc thg decision to édopt or rgjcct € spccific tcchnology.

In éddition to thg¢ stégcs of the édoption innovétion procgss ét én orgénizétionél Igvcl,
énothgr strcém of rgscérch focuscs on different contexts of féctors élongsidg the innovétion
éttributcs. For ¢xémplg, Fichmén (1992) érgucd thét cléssicél innovétion éttributcs, in the
tréditionél innovétion theorics, élong érg not likcly to bg strong predictors in ¢gxémining the
édoption of tgchnology in én orgénisétion. Similérly, Hu ¢t él. (2002) sugggsted thét the
tcchnologicél éttributgs, élthough importént, méy not ¢xpléin sufficigcntly th¢ édoption
dccision-méking rcgérding & tcchnology in én orgénisétion; thgrcforg scverél other
contgxts must bg considgred. In éddition, Géllivén (2001) suggested thét rgsgérchers should
not choos¢ € modcl which ignorgs thg tgmporél éspgcts of implgmgntétion, or which
n¢glcets such importént éspgcts (¢.g. tcchnology, pcople énd thg orgénisétion). Géllivén
(2001) continugd his érgumgnt by stéting thét th¢ thgorcticél édoption modgl should
cépturc longitudinél dété on éll thrge éspects of the tgchnology énd thg orgénisétion
élongsid¢ the pcoplg, és therg isélwéys én éssumption thét émgndments in pcoplc's
innovétive behéviour érg dug to the intgréctions of the first two éspccts.

Dérméweén (2001) idgntificd énd cépturcd é véricty of féctors thét might influgncg the
édoption of tcchnology in orgénisétions; thesc included tgchnologicél, institutionél,
pcrsonél, sociél énd cconomic féctors. Bretschngider (1990) compéred the implgmgentétion
of ménégcment informétion systcms in public énd privétc orgénisétions énd pointcd out
the importéncg of orgénisétionél éttributcs. Cooper énd Zmud (1990) investigéted

tcchnology édoption in orgénisétions énd c¢mphésiscd thét orgénisétionél énd tésk

31



considgrétions werg both ¢ssentiél. Kimbgrly énd Cvénisko (1981) ¢xémingd th¢ édoption of
tcchnologicél énd édministrétive innovétions in hospitél scttings. They then singled out the
importéncc of individuél, orgénizétionél énd contgxtuél vériéblgs. Tornétzky énd Flgischer
(1990, pp. 152-154) studicd innovétion édoption procgsscs in vérious orgénisétions énd
proposcd thét én orgénizétion’s tcchnology édoption dgcision cén bg jointly ¢xpléingd by é
féirly comprchensive frémegwork of thrge dimgnsions, the orgénizétionél, tgcchnologicél énd
cnvironmgntél contexts. The tcchnologicél context is ¢ssgntiélly described by dgpicting the
importént éttributgs of the tgchnology. The orgénizétionél context is depicted by descriptive
mgésurcs concgrning the orgénisétion (¢.g. scopg, siz¢c énd ménégcriél structurg).

Th¢ ¢cnvironmgntél context refers to the different éttributgs of the externél world in which én
orgénisétion opcrétcs. The Tcchnology-Orgénisétion-Cnvironmgnt (TOC) frémcgwork of
Tornétzky énd Flcischer (1990, pp. 152-154) is lérggly consistcnt with mény previous studics
such és thosc of Chéng ct él. (2006), Hu ¢t él. (2002), Hu ¢t él. (2000), Fichmén

(1992), Brénchgéu énd Wethgrbg (1990), Brgtschngidgr (1990), Coppgr énd Zmud (1990),

Zmud (1982), énd Kimbgrly énd Cvénisko (1981).

2.7 Theorics for the Edoption of IT Rgléted Sténdérds

Thomeés (2006) stétcd thét the study of the édoption of IT r¢léted sténdérds hés bgen cérrigd
out from é véricty of perspgctives. Howgver, Thomés (2006) cmphésized thét thg épplicétion
ércé to which é busingss ¢nterprisc rglétes is the ércé thét is rglgvént to the rgscérch of the
édoption procgss of the IT r¢létcd sténdérds. In this rggérd, two méin strcéms of thgory héve
bcen cmployed by previous rgscérches, the édoption theory énd the perspectives of the

cconomics of sténdérds. Hovév ¢t él. (2004), in thgir study “E Modcl of Intgrnct Sténdérds
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Edoption: The Césc of IPv6”, stétcd thét, whilc the édoption of én innovétion thcory
perspective focusgs on the gengrél chérécteristics of thg innovétion énd thg édoptgrs, the
cconomic perspective exémings switching costs énd community ¢ffccts, thus méking both
perspectivgs morg constructive in providing € rich sct of influgncing féctors. Thomés ¢t él.
(2008) énd Wgst (2004) ésscrted thét the édoption of innovétion theory, énd the theory thét
is often termed the cconomics of sténdérds, ér¢ the most prgdominént theorics uscd by
previous rgsgérchers to study the phgnomenon of thg édoption of IT r¢léted sténdérds ét én
orgénizétionél Igvgl. In r¢létion to édoption thgory, Thomés (2006) érgucd thét only two of
thgsc theorics érg relgvént to the édoption procgss of IT r¢léted sténdérds from & busingss
perspectivg, némcgly Rogers’s Diffusion of

Innovétions (DOI) énd th¢ Tgchnology-Driven Modgl. Howgver, the Technology-Driven Modgl
focuscs on uscrs’ éttitudgs towérds tgchnology énd chénggs, énd dogs not dgél spccificélly
with dgcision mékgrs’ éttitudgs énd pgrcgptions towérds IT rgléted sténdérds, DOI is the
most éppropriét¢ thcory when looking ét the édoption of IT rgléted sténdérds ét thg
dccision-méking stégc from & busingss pgrspective (Thomés, 2006). This wés élso consistent
with thg findings of othgr prgvious studigs, such és thosg¢ of Thomés ¢t él.

(2008), Hovév ct él. (2004) énd Wgst (2004).

2.8 Diffusion of Innovétion (DOI) Thgory

Most édoption studics build on Roggrs’ (1995) sociology modgl for the édoption of
tcchnology innovétions. Thg priméry concgrn of subscqugnt resgérchers in DOI is how
individuél édoptcrs Icérn ébout innovétions énd th¢cn mékg their decisions ¢ither to édopt

or rgjcct the innovétion. Rogers (1995) dc¢fingd the term diffusion és: “thg procgss by which
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€n innovétion is communicétcd through cgrtéin chénngls over timg émong the membgrs of
€ sociél systcm”. DOI thgory consists of  four intgrrglétcd  éspgcts.  The
innovétionschéréctcristics, the diffusion or communicétion chénncls through é sociél
systcm, timg, énd thg conscqugncgs. With rggérd to theg innovétion’s chéréctgristics, DOI
theory idgntifics five generic innovétion chéréctcristics thét érg considcred to influgneg the
édoption procgss:
1. Rclétivg Edvéntége: the degree to which potentiél édoptcrs peregive the innovétion
és supcrior to ¢xisting substitutcs.
2. Compétibility: th¢ dggree to which potentiél édopters fccl the innovétion is
consistcnt with their prgsent needs, vélugs énd précticgs.

3. Complexity: the degree to which the innovétion is ¢ésy to undgrsténd or usc.
Triélébility: the d¢gree to which thg innovétion is ¢cxpgrimgnted with on é limitcd

bésis.
5. Obsgrveébility: The dggreg, to which thg innovétion’s bgngfits or éttributgs cén
b¢ obsgrved, imégingd or dgscribgd to theg potgntiél édopters.
Eccording to Mustongn-Ollilé (1999), &ny study into thg diffusion of innovétion hés cither
édoptcd or built upon thgsg five gengrél éttributes. In most césgs, ény édditionél éttributgs
cén bg ¢ésily mépped to ong of thgsg éttributcs. In rglétion to communicétion chénngls,
these érg the meéns by which mgsséges get through from ong individuél or othgr unit of
édoption to énoth¢r. Thg communicétion chénngls, which cén bg cither intgrnél or
cxternél to thg édopting community énd cén bg trénsmittcd cither through formél or
informél mg¢sséges, ér¢ importént to the édoptcrs or othgr units of édoption in Igérning
ébout thg ¢xistcneg énd substéncg of én innovétion. Thg sociél system is € sct of intgrrglétcd

units (¢.g. én individuél, group, orgénisétion énd d¢cision-mékgr) énd the rolgs of opinion
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Icédcrs énd chéngg égents (such és chémpions) thét érg involved in solving problgms in
ordgr to éttéin common obijcctives. The innovétion édoption timg is the Icngth of timg

rcquirgd for the innovétion to péss through thg innovétion-dgcision procgss.

2.9 Th¢ Cconomics Pgrspective

Th¢ concgpt of the cconomic perspectives of sténdérds focusgs méinly on én innovétion’s
inhgrent cconomic vélug for the potgntiél unit of édoptgrs (Thomés, 2006; Wépékébulo ¢t
€l., 2005; Hovév ¢t él., 2004). Two g¢ss¢ntiél thgorigs héveg bgen usgd within thg gconomic
perspective of sténdérds. Thg first theory is the ngtwork ¢ffcet. This theory is béscd on the
thcory of ngtwork ¢xtgrnélitics (somgtimgs known és network ¢ffects) which dgscribgs é
positivg corrglétion bgtween the numbgr of usgrs of én innovétion (¢.g. € féx méching) énd
the utility of th¢ innovétion (Kétz & Shépiro, 1986). Th¢ ngtwork ¢xternélitics érg predicéted
on the belicf thét the bencfits of édopting én értcféct érg corrgléted to growth in thg sizg of
th¢ community of édoptgrs (Hovév ¢t él., 2004). This wés élso confirm¢d by othgrs, such
Kétz énd Shépiro (1986) énd Férrcll énd Sélongr (1985), who érgucd thét thg likclihood of
én értcféct bging édopted is € function of thg¢ numbgr of currgnt édoptcrs in thg sociél
nctwork. In éddition, Hovév ¢t él. (2004) id¢ntificd vérious mc¢thods thét could improve
the éttréctivgngss of én innovétion for édoption by € community of potgntiél édopters.
Thesg, for ¢xémplg, includg é dgcrgésg in cost, én incrgésg in usége cxpcricneg, énd én
incrgésc of compétiblc products.

Th¢ sccond theory of the cconomics perspective of sténdérds concgrns switching costs. This
theory r¢fers to € sténdérd-spccific invgstment thét mékges orgénisétions hesitént to chénge

to the¢ recquircd sténdérd élthough thg sténdérd is s¢en to bg supgrior on thg bésis of
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objcctivg critcrié (Hovév ¢t él., 2004). Hovév ¢t él. (2004) listcd sgverél rgésons behind this
issug, such és trénsicnt incompeétibility cost, risk, énd sunk cost. For ¢xémplg, én édoptcr
méy b¢ unwilling to bgér thg trénsicnt incompétibility, the risk of bging locked into én
értcféct beforg it rgéches é criticél méss, or thg sunk costs r¢sulting from thg prescnce of &
lérgc instéllcd bésc of ¢xisting tgchnology.

Noncthglcss, the litcréturg hés discusscd scverél wéys which might incrgésc the édoption
rétc of én innovétion by th¢ potgntiél community édopters from én ¢cconomic perspective.
Thesc includg: the communicétion chénngls (Nilékénté & Scémcll, 1990); generél industry
knowlcdge of the ngw tcchnology (Erthur, 1988, pp. 590-607); the ¢cnvironment énd thg
évéilébility énd éllocétion of r¢lgvént rgsources (Kwon & Zmud, 1987, pp. 227-251); énd the
cxistencg of sponsorship or finénciél incentives (Kétz & Shépiro, 1986). Eccording to Hovév
¢t él. (2004), the presencg of sponsorship méy help in decrgésing the risk of édoption by, for
¢xémplc, promoting the tcchnology, sctting énd méndéting sténdérds, énd subsidizing ¢érly

édopters.

2.10 IT Rgléted Sténdérds’ Edoption Procgss Modcl (Conceptuél frémgwork)

Nglson énd Shéw (2003), in thgir study of 21 modgls for th¢ édoption of intgr- orgénisétionél
sténdérds, confirm thg ésscrtion thét thg most common s¢t of constructs utilis¢d in the
study of intgr-orgénisétionél sténdérds’ édoption is thg ‘orgénisétionél — t¢cchnology —
¢nvironmgntél’ sct, often referred to és “TOC'. This éssgrtion wés confirmed by West (2004),
énd is élso consistgnt with th¢ modgl crcéted by Tornétzky énd Flgischer (1990) who
described three féctors influgncing the édoption of €n innovétion tgchnology némcly, the

tcchnologicél context, the orgénisétionél context énd thg ¢xternél ¢nvironmgnt. Thomés
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(2006) dgvcloped € supgrior IT rglétcd sténdérds’ édoption procgss modgl, és shown in
Figurc 2.2.This modgl intcgrétcd the TOC frémgwork into Chen’s modgl (2003) énd
ébéndoncd thg ‘stékcholdgr’ input vériéble whilst the control énd mgchénism éspgcts
rcmeéingd.

This study édopts Thomés (2006) modgl in thg procgss of ¢xémining thg currgnt stétus of
hcélth dété sténdérds in Ghénéién hcélthcérc orgénisétions,éssgssing thg criticél féctors
influgncing th¢ édoption procgss of hgélth dété sténdérds in Ghénéién hcélthcérg
orgénisétions énd stipulétc stgps thét should b¢ undgrtékcn by Ghéné hgélthcére

orgénisétions to promotc th¢ édoption of HIT r¢létcd sténdérds.
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CHEPTCR THRCC
RCSCERCH MCTHODOLOGY

3.0 Introduction

The purpose of this study was to examine the factors which affect the adoption of health
related technology standards in Ghanaian hospitals with specific emphasis to the Ashanti
Region. The methodology used in the study is comprehensively presented in this chapter.
This chapter presents the research design, area of study, population of study, sampling
technique and sample size, research instruments, data collection and data analysis procedures
used in conducting the study. All these were to ensure that the objectives of the research
were achieved. The techniques employed and the ways they are applied in conducting any
research, can considerably affect the result of a study (Kumekpor, 2002). It is therefore
imperative that reliable methods are devised to obtain information in such a way as to make
the results tenable, dependable and predictive. Research methodology is defined as the
procedural framework within which the conduction of a research is guided (Remenyi et al.,

1998; Saunders et al., 2007).

3.1 Research Design

“Research design refers to a plan, blueprint or guide for data collection and interpretation- a
set of rules that enables the investigator to conceptualize and observe the problem under
study” (Adams & Schvaneveldt, 1985. p.12).

This study has been a cross sectional research design which was quantitative. Quantitative
techniques will facilitate establishing values attached to numerical variables. The purpose of

a cross-sectional study is either to describe the incidents of phenomena, or explain how
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factors are related in organizations (Saunders et al., 2007). More so cross sectional research
design is relatively inexpensive and can estimate prevalence of outcome of interest because

sample is usually taken from the whole population (Saunders et al., 2007).

3.2 The Study Area

The research took place in the Ashanti Region of Ghana due to its wide spread provision and
patronage of health services. The Ashanti Region is located in the middle belt of Ghana and
lies between longitudes 0.15W and 2.25W, and latitudes 5.50N and 7.46N. The region is
among the ten political regions of Ghana and shares boundaries with four of them. Brong
Ahafo Region in the north, Eastern Region in the East, Central Region in the south and

Western Region in the south-west.

It occupies a land area of 24,389 km? (9,417 sq mi) and forms 10.2 percent of the total land
area of Ghana. This puts it the largest region after Northern (70,384 sq.km) and Brong Ahafo
(39,557 sg.km) regions. There exist only one public university (Kwame Nkrumah
University of Science And Technology), one technical university (Kumasi Technical
University), one teaching hospital (Komfo Anokye Teaching Hospital) and several other
lower forms of academic and health institutions in the region. The population of the region
stands at 4,780,380 and has a density of 196 persons per square kilometre (GSS, 2010) the
third after Greater Accra and Central Regions.

It has 30 administrative districts including Kumasi Metropolis as its head political capital
and constitutes the highest number of constituencies and electoral areas in the country

(GSS, 2010). More than half of the region lies within the wet, semi-equatorial forest zone.
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The forest vegetation of the region in recent times has been reduced to savanna due to
degrading effects of bushfires and human activities particularly the north-eastern part. The
region also boast of geographically enriched sites such as forest reserves, lakes, scarps,
waterfalls, national parks , birds and wildlife sanctuaries. It contains lake Bosomtwe, the
largest in the country whilst rivers offin, prah, Afram and Owabi serve as the natural drainage

systems for the region.

3.3 Healthcare System in Ashanti Region
Healthcare system is run at three levels in the Ashanti Region as far as Ghana Health Service
(GHS) is concerned. We have the tertiary, secondary and primary levels in descending order
respectively. The top level mainly contain one tertiary hospital (KATH), while secondary
care hospitals (regional and district) make up the second level, and health centers make up
the third.
Komfo Anokye Hospital has been a referral facility for the rest of hospitals in the region. In
fact, it was a referral hospital for Ashanti and the three northern regions until the Tamale
Teaching Hospital was built.
The region has a health directorate that oversees the day to day activities of all health
facilities. The ownership of the health facilities are grouped in to categories by GHS as: a.
public

b. Mission

c. Private

d. Quasi-government
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The region can boast of five hundred and thirty (530) health facilities that are distributed

among all the categories above in the following proportions; 170 government, 71 mission,

281 private and 8 quasi government.

Figurc 3.1 Mé&p of Eshénti Rggion

3.4 Study Population

The target population for this study was all staff at the records section of both public and
private hospitals within Ashanti Region. The region has about 530 hospitals; both private
and public, however, with time constraints the researcher considered ten (10) facilities by
purposive sampling since they are the major hospitals with the required level of technology
that is being studied in this research. The sample was a balance from across the groupings of

hospitals,thus; private, public and even Quasi.
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The hospitals considered include; Komfo Anokye Teaching Hospital(public), Kumasi south
gov’t Hospital(public), South Suntresu gov’t hospital(public), Asafo Agyei hospital(private),
St. Patrick’s hospital(mission), Asonomaso Gov’t hospital(public),

Ankaase Faith Methodist Healing Hospital(mission), Tafo gov’t Hospital(public), University
Hospital Knust(Quasi), West End Hospital (private).

The study focused on departments that make use of HIT related standards of the selected
hospitals, as they are the main stakeholders responsible for the adoption process of HIT

related standards in the cases studied in this research.

3.5 Purposive sampling

This sampling technique helped the researcher to access respondents with knowledge about
the topic being investigated as discussed by (Castillo, 2008). In this method, the researcher
targets a specific group of health workers in the selected health facilities in the respective
divisions especially those who have been involved in the implementation of health related
information standards because they are believed to be reliable and knowledgeable about the
subject under study and so they are in position to give dependable and detailed information

about the study.

3.6 Sampling Techniques and Sample size
The sample size refers to a selected portion of the population which a researcher finds
comfortable or suitable to work within a given study. Based on the nature of the study, a total

of 10 health facilities were selected purposively. Purposive sampling is conducted when a
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researcher intends to collect a specific kind of information from a unique sample because
they possess the information required.

IT departments were the main stakeholders responsible for the adoption process of HIT
related standards in the cases studied in this research. However, the IT departments reported
that some other departments had partial responsibility in terms of the adoption of health data
standards. These included Medical and Clinical Informatics departments, Lab departments,
Dispensary, Radiography and Medical Records’ departments. Therefore, the researcher
focused on the target stakeholders. So, the purposive sampling method was used to identify
the participants. A purposive sample was engaged to identify all those people who were in

charge in terms of the adoption of HIT related standards.

3.7 Data Collection Instruments

Research questionnaire was adopted, modified and distributed among the randomly selected
respondents from different background health workers. Questionnaires were the most
appropriate instruments in collecting data because of the large number of respondents. The
questionnaires made it easy for the respondents who might respond to the questionnaire at
their own convenience and total freedom to express their genuine views without fear of
revealing their identity. This instrument was intended to answer as many of the research
questions as possible. The researcher kept the questionnaire simple and straight forward so
as to solicit for as much information as possible while taking the shortest time of the
respondents as possible. Responses from health workers were obtained by use of both closed

and open-ended self-administered questionnaires. Self-administered questionnaires were

43



used because they standardize responses and save time to make it easier to present

information by way of categorizing and tabulating (Redman, 2001).

3.8 Data Collection Methods/Procedure

A letter of introduction was obtained from Kwame Nkrumah University of Science And
Technology to aid the researcher gain access to the hospitals. The letter was photocopied for
the Regional Directorate of Health Services as well as the hospital administrators. When
approval was officially met, the researcher then addressed some members of the population
to gain their consent followed by other familiarization visits to the selected

facilities.

The researcher then administered the data collection instrument to all the ten hospitals with
each receiving twenty six (26) questionnaires. Four research assistants were picked and
trained how to administer the questionnaires. The principal researcher was part of the team
to administer questionnaires to key informants and review of key documents relating to the
objectives of the study. Meetings with research assistants was held at every end of the day
to discuss challenges and crosschecking for data completeness and accuracy. Where some
identified data may be missing, site revisit was planned accordingly. Completed data
collection forms were compiled and data cleaning followed.

A total of 260 answered questionnaires were collected and further subjected to data analysis.
3.9 Data Sources and Handling

Data sources were mainly primary and elicited through the use of structured questionnaire.
The collected data was checked for completeness and correctness. Data cleaning and

verification was done on regular basis and back-up copies were kept by the principal
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researcher and a copy kept on an external disk drive virtual drive drop box as well as in my

email draft folder.

3.10 Ethical Issues

The researcher sought an introductory letter from KNUST meant to introduce himself to the
Regional Directorate of Health Services and the hospital authorities concerned in this study.
The letter after officially agreed was photocopied and sent to the hospital administrators of
the various ten facilities before the conduct of the research. Assurance of confidentiality and
clearance or permission from the health staff was also observed to ensure the smooth conduct
of the research and to improve participation by respondents.

The authorities were rest assured of anonymity for participants and also made to understand
that names of respondents will not appear in the questionnaires. Anonymity has to do with
not adding any personal information of the respondents such as their names, phone numbers

and any identifiable features.

3.11 Inclusion Criteria

All hospital personnel and departments involved as implementers/adopters /end users of HIT
related standards were considered.

3.12 Exclusion Criteria

Departments that were either seen not to be directly involved in implementation or use of

HIT related standards were exclusively avoided in this study.
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3.13 Limitation of The Study

The major constraint of the study was time factor that didn’t permit the researcher to reach
out to so many hospitals as possible in other to make the analysis more tenable and
generalizable.

Also, getting respondents to act on time was quite disturbing due to their heavy schedules.

3.14 Selecting Healthcare Organisations And Piloting The Questionnaire Instrument
Among the healthcare organisations in the region, ten hospitals comprising of private, public,
mission, quasi were contacted and involved in this research. In addition, before being
finalised, the questionnaire instrument was piloted in March, 2017 in three out of the ten
facilities. The purpose of the pilot study was to identify any problems, such as the wording
of guestions and whether the research instrument was compiled in a logical fashion. In
addition, the pilot was intended to test the research instrument’s simplicity, reliability and
accuracy from the point of view of respondents. Three academicians who worked in the IT
department in some of these healthcare organisations were contacted to test the suitability of
the instrument. The academicians advised making some minor corrections and offered some
suggestions. For example, some questions were felt to be ambiguous and therefore needed
to be clarified.

A number of researchers have explained the difficulties involved in collecting data for the
purpose of research in Ghanaian society (Patton, 2002). Therefore, in order to overcome this
barrier, the researcher used two techniques. First, he used his personal contacts and
networking to schedule meetings with the healthcare organisations and individuals involved

in the research, and to obtain some documentation. This also created an appropriate rapport
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with the respondents which could result in them providing more information for the research.
Personal relationships and trust-building contacts with the subjects of the research were
considered important elements in the collection of data. The researcher faced some delays,
rescheduling of meetings and interruptions while administering the questionnaires. Delays
and delayed appointments were expected since senior personnel and managers are very busy

people.

3.15 Data Processing And Analysis

Data collected was edited for completeness and accuracy after which it was reduced into
frequencies and simple tables. Basing on the objectives of the study, the data was analysed
using Statistical Package for Social Scientists (SPSS Version 20) computer programme. The
analysis was organized into four sections, in accordance to the objectives of the study. The
first section presented the demographics of the respondents using frequencies and
percentages. The second section presented analysis and discussions on the standard factors
influencing the adoption process of health information technology related data standards in
Ghanaian healthcare organisations. The third section presented analysis and discussions on
the organisational factors influencing the adoption process of health information technology
related data standards in Ghanaian healthcare organisations. And the final section presented
analysis and discussions on the environmental factors influencing the adoption process of
health information technology related data standards in Ghanaian healthcare organisations.

Sections of two to three were analysised using mean scores and standard deviations.

CHAPTER FOUR

DATA ANALYSIS, PRESENTATION AND DISCUSSIONS
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4.0 Introduction

This chapter presents the analysis and discussion of the data collected in order to obtain the
objectives outlined for this study. This study is aimed at examining the factors influencing
the adoption process of health information technology related data standards in Ghanaian
healthcare institutions. The study focused on 10 healthcare facilities within Ashanti region,
of which these were either quasi, public, private or mission health facilities. There were two
quasi healthcare facilities, which were Komfo Anokye Teaching Hospital and

University Hospital KNUST. The other public hospitals were Kumasi South Government
Hospital, South Suntresu Government Hospital, Tafo Government Hospital, Asonomaso
Government Hospital. The private healthcare facilities were Asafo Agyei Hospital and
West End Hospital. Two missionary hospitals were also included in the study, which were,

St. Patrick’s Hospital and Ankaase Faith Methodist Healing Hospital.

4.1 Demographic Characteristics

Among the respondents sampled for the study, 139 (53.5%) were from the clinical
department, 21 (7.9%) were from dispensary, 63 (24.4%) were from the maternity section,
18 (7.1%) from the administrative section, 18 (7.1%) were from the IT department, 1
respondent did not indicate department hence captured as missing system. The respondents
who were nurses were 194 (74.8%), medical doctors were 18 (7.1%), biostatistician were 18
(7.1%), administrators were 10 (3.9%), and laboratory technicians were also 18 (7.1%),
2(0.8%) did not indicate their positions hence captured as missing system.

The years of service was also of great importance as it indicates the level of experience the

respondents had with the various hospitals so as to offer a more reliable information to the
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study. From the analysis, 43 (16.5%) of the respondents had been with their respective
hospitals for less than a year, 100 (38.6%) had worked for 1-5 years with their respective
hospitals, 78 (29.9%) had also worked for 6-10 years, whiles 34 (12.9%) had worked for
more than 10 years. Over 80% of the respondents have therefore worked for more than a
year in their hospitals, and may have had the necessary information needed for the study.
5(1.9%) did not indicate their length of engagement at their several hospitals, hence captured
as missing system.

The age distribution indicates that, 72 (27.6%) of the respondents were aged 18-25 years,
164 (63.0%) were also aged 26-40 years, and 24 (9.4%) of the respondents were also aged
above 40 years. Regarding the gender, 94 (36.2%) were males, whiles 166 (63.8%) were
females. Female health workers therefore dominated the study.

On the level of education of respondents, Diploma holders were 172 (66.1%), Degree holders

were 59 (22.8%), and Masters’ degree holders were also 29 (11%).

Table 4.1 Demographics of Respondents

Variable Category Frequency Percentage
Depart/ Unit of Work Clinical department 139 53.5
Dispensary 21 7.9
Maternity 63 24.4
Administration 18 7.1
IT department 18 7.1
Missing system 1 0.4
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Position/ Role at Work | Nurse 194 74.8
Doctor 18 7.1
Biostatistician 18 7.1
Administrator 10 3.9
Laboratory technician 18 7.1
Missing System 2 0.8

Years of Engagement Less than 1 year 43 16.5
1-5 years 100 38.6
6-10 years 78 29.9
More than 10 years 34 12.9
Missing System 5 1.9

Age of Respondents 18-25 years 72 27.6
26-40 years 164 63.0
Above 40 years 24 9.4

Gender of

Respondents Male 94 y &
Female 166 63.8

Respondents’ Level of :

Education Diploma 172 66.1
Degree 59 22.8
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Post graduate 29 11.0

Source: Researcher’s field work (2018)

4.2 Data Validity And Reliability

Reliability and validity is used to reduce the risk of bias responses when applying a theory
to empirical findings. According to Saunder et al. (2003), reliability differs from validity in
the sense that reliability has to "do with generalisation of the result and validity has to do
with whether the observation shows reality. The reliability of collected data was tested using
Cronbach’s alpha. This standard test show the level of internal consistency of the data
collected for each variable. Variables with the conventional internal consistency level of 0.7
and above will be accepted and used for further analysis. From Table 4.2, all constructs had
an alpha score of greater than 0.7, and were therefore considered reliable for further analysis

as presented in chapter four.

Table 4.2 Reliability Analysis

Variable Number of Items | Cronbach’s Alpha
Standard factors 7 0.812
Organisation factors 11 0.909
Environmental factors 5 0.870

Source: Researcher’s field work (2018)

4.3 Standard Factors Influencing the Adoption Process of Health Information
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Technology

As part of the study, the first objective was to assess the standard factors influencing the
adoption process of health information technology related data standards in Ghanaian
healthcare organisations. The respondents were given some statements, of which they were
to respond on a scale of 1-Strongly Disagree, 2 Disagree, 3Neutral, 4-Agree 5-Strongly
agree. Mean scores and standard deviations were used in assigning meaning to the data
gathered. The higher the mean scores therefore, the higher the respondents were in agreement
with the statement. Table 4.3 presents the analysis on the standard factors. Out of the seven
statements offered respondents under the standard factors, six had a mean score of greater
than 3.5 (which is approximately 4), indicating an agreement to these six statements. From
the analysis presented in Table 4.3, respondents agreed that, the ability to pilot, demonstrate
or use other methods to test out a new IT system and it's conformity to existing infrastructure
influence it adoption. The mean score was 3.75 (which was approximately 4 — agree). The
flexibility of the information technology therefore, influences its adoption by the health
facilities.

The study identified that, the observability of information that is available regarding health
data standards influence the adoption decision of the health information technology (mean
was 3.67). Meaning a well-defined standards also significantly influenced which health
information technology hospitals will adopt. As the flow of information is necessary for
creating positive expectations, Thomas et al., (2008) indicated that the lack of related
information with regard to new standards might hinder the diffusion of the standards amongst

potential adopters at various geographical and cultural settings.
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Systems Integration of IT infrastructure to support a new health standard was found as
influential in the adoption process of that standard. The mean score was 3.65. The ability of
firm to successfully adopt health information technology rests on the ability of the
information technology to fully integrate into the existing systems of the hospital. That is,
the compatibility of a new information technology into standards to existing information
technology infrastructure was very critical in the adoption process (mean was 3.63).
Adebesin et al. (2013) emphasized that health data standards are the critical foundation for
creating and aggregating a patient-centric EHR system, building national health information
networks, interchanging data among independent sites, and creating a population database
for health surveillance. All these could be difficult to integrate, thereby becoming a major
barrier in adoption of health standards particularly in developing countries.

For every investment, firms would want to reap the maximum benefit. And so is it with
health organizations. The study found out that, the relative advantage of a particular
information technology standard influence its adoption (mean was 3.61). The complexity of
using a particular information technology standard also influenced its adoption (mean was
3.60).

The study however showed that, respondents were indifferent that the cost of switching or
adopting a new standard significantly influence the decision to adopt the standard. The mean

score of 3.39 was approximately 3 (indifferent).

Table 4.3 Standard Factors

Variables N Min Max Mean SD

The ability to pilot 260 1 51| 3.75 997
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Observability of information that is available

regarding health data standards 260 1 51| 3.67 | 1053
Systems Integration of IT infrastructure 260 1 51| 3.65 | 1.056
Compatibility of a new IT standards to existing IT

infrastructure 260 1 5| 363 | 1.224
Relative Advantage of a particular IT standard 260 1 5] 361 | 1178
Complexity of using a particular IT standard 260 1 51| 3.60 | 1192
The cost of switching or adopting a new standard 260 1 51 339 | 1.284

Source: Researcher’s field work (2018)

4.4 Organisational Factors Influencing the Adoption Process of Health Information Technology
The second objective of this study was also to ascertain the organisational factors influencing
the adoption process of health information technology related data standards in Ghanaian
healthcare organisations. Just like section 4.3, the respondents were given some statements,
of which they were to respond on a scale of 1-Strongly Disagree, 2 Disagree, 3Neutral, 4-
Agree 5-Strongly agree. Mean scores and standard deviations were used in assigning
meaning to the data gathered. The higher the mean scores therefore, the higher the
respondents were in agreement with the statement. Table 4.4 presents the analysis on the
organisational factors.

There were 11 items under this section, and the mean scores indicated an agreement to all
these statements. From the analysis, it was agreed that, lack of information formed a key
basis for the adoption of health information technology (mean score was 3.92). Having
enough information about the cost, functions, operations, etc., a particular health information

technology, makes decision regarding its choice smooth.
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Every healthcare has its unique needs, which would influence which information technology
would be suitable for its operations. The operational needs of public, private, mission or
quasi hospitals may have different operational needs, and therefore different health
information technology needs. The mean score for this was 3.90.

The hospitals ability to analyse the data generated by the health information technology also
influenced its adoption. Health information technology collects large amount of data, of
which could also be meaning when analysed appropriately. The hospital’s ability to see the
usefulness of all large data generated by health information technologies will determine their
interest in investing in it. The mean score was 3.90.

Change management is a very critical issue of consideration when implementing new system
of any form, and health information technology is not an exception. New system
implementations could be met with resistance to change from users. This resistance could
greatly affect the implementation of information technology (mean was 3.85). This is also
related to lack of clinicians’ engagement, which had a mean score of 3.82.

The existing health information technology infrastructure at the hospitals, such as internet,
computers, servers, LAN connections, electricity, etc., greatly affects the adoption of health
information technology (mean was 3.77). The availability of these infrastructures smoothens
the adoption process of health information technology.

The preparedness of the users of health information technology is much dependent on how
well they are educated in that area. For an effective health information technology adoption,
there must be training and education on the system. When users are much conversant with
the proposed new system, the chances of change resistance greatly reduces. The mean score

was also 3.69. Khoumbati et al. (2006) also advocated that the availability of professionals,
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with regard to technical aspects, is an essential attribute to the success of the adoption of
enterprise application integration in healthcare organisations. Just as with any other
organisation, hospitals also have their own cultures which influences the way they operate.
Hospitals that are more open to new ideas and new ways delivering health service are more
likely to easily adopt health information technology. Orgnisational culture had a mean score
of 3.67. For example, Fichman (2004) indicated that, organisations which have extensive
experience of failure regarding the adoption of beneficial innovations will become less well
adapted and may become laggards to innovation.

Accreditation could also be another major consideration in the adoption of health information
technology. Hospitals without accreditation may not be allowed to offer some health service
and may therefore not need some kind of information technology support in their operations.
The mean score was 3.67.

Size of healthcare hospital is usually correlated with their ability to have the necessary funds
for health information technology adoption. The size of the hospital also usually determines
the range of health service they provide and the health information technology that will be
needed. The mean score was 3.65. As also found by Fichman (2004), large organisations are
rich in terms of the essential resources (e.g. financial and/or human) required to invest in the
implementation of an innovation. Finally, the lack of adequate policies and procedures on
health information technology could also influence its adoption (mean was 3.65).

Table 4.4 Organisation Factors

Variables N Min Max Mean SD

Lack of information 260 5 3.92 1.021
Type of healthcare organisation 260 5 3.90 1.112
Data analysis 260 5 3.90 953
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Resistance to change 260 5 3.85 1.030
Lack of clinicians engagement 260 5 3.82 1.255
HIT infrastructure 260 5 3.77 1.207
Education 260 5 3.69 1.095
Orgnisational culture 260 5 3.67 1.233
Accreditation 260 5 3.67 1.149
Size of healthcare organization 260 5 3.65 1.032
Lack of adequate policies and

procedures 260 1 5 3.65 1.079

Source: Researcher’s field work (2018)

4.5 Environmental Factors Influencing the Adoption Process of Health Information
Technology

The last objective of this study was also to ascertain the environmental factors influencing
the adoption process of health information technology related data standards in Ghanaian
healthcare organisations. Just like the previous sections, the respondents were given some
statements, of which they were to respond on a scale of 1-Strongly Disagree, 2 Disagree,
3Neutral, 4-Agree 5-Strongly agree. Mean scores and standard deviations were used in
assigning meaning to the data gathered. The higher the mean scores therefore, the higher the
respondents were in agreement with the statement. Table 4.5 presents the analysis on the
environmental factors.

There were 5 items under this section, and the mean scores indicated an agreement to all
these statements. From the analysis, it was agreed that, national healthcare system policy by

government influence the decision to adopt health information technology, with a mean score
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of 3.84. The government and its ministries have some level of influence on the operations of
public hospitals, and therefore, government policies have a direct influence on the adoption
of health information technology. This is largely because government is usually the financier
of these health institutions. For example, in 2009, the government of Ghana through the
Ministry of Health introduced that the National eHealth Strategy to guide eHealth
implementation in Ghana (MOH, 2010).

Human resources are the most important assets that contribute to organizational success.
However, as indicated by Pare (2007), with the introduction of complex and rapidly evolving
technology, organizations oftentimes are limited by the scarcity of skilled employees and
experienced managers needed to operate the newly introduced information technologies. The
study found the lack inadequacy of professionals to operationalize a standard was crucial in
the decision to adopt a standard (mean score was 3.78). Similarly, external pressure from
government policy or supervisory agency also influenced the adoption of a health standard
(mean was 3.63).

The lack of national plan for Medical Data Exchange influence the adoption of a health
standards (mean was 3.70). And lastly, the availability of national regulator influence the
adoption of a health data standard (mean was 3.50). Zhang et al. (2007) pointed out that, the
existence of a government policy and strategic plan is an important factor in supporting
interoperability between health information technology, and essential in facilitating the
acquisition of health information technology applications that incorporate such standards.

Table 4.5 Environmental Factors

Variables

N

Min

Max

Mean

SD

National healthcare system policy by government

260

3.84

1.074
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Shortage of Professionals to operationalize a 260 3.78 | 1212
standard

Lack of National Plan for Medical Data Exchange 260 3.70 | 1.086
External pressure from government policy or | 260 3.63 | 1.230
supervisory agency

Availability of National Regulator 260 3.50 | 1.119

Source: Researcher’s field work (2018)

All the variables in table 4.5 comprise environmental factors and they have influenced the

adoption of HIT at the health facilities.

CHAPTER FIVE

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS

5.0 Introduction

This final chapter entails the summary of findings, conclusions based on the findings and

recommendation based on the study findings. The purpose of this study was to examine the

factors influencing the adoption process of health information technology related data

standards in Ghanaian healthcare institutions. The study focused on 10 healthcare facilities

within Ashanti region, of which these were either quasi, public, private or mission health

facilities.

5.1 Summary of Findings

5.1.1 Standard Factors Influencing the Adoption Process of Health Information
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Technology

The standard factors that influenced the adoption of health information technology among
the selected health facilities in Ashanti region were the ability to pilot the new system,
observability of information that is available regarding health data standards, systems
integration with existing IT infrastructure, compatibility of a new IT standards to existing IT
infrastructure, relative advantage of a particular IT standard, and the complexity of using a

particular IT standard.

5.1.2 Organisational Factors Influencing the Adoption Process of Health Information
Technology

The organisational factors that influenced the adoption of health information technology
among the selected health facilities in Ashanti region were the availability of the necessary
information regarding the new health information technology, the type of healthcare
organisation (whether private, public, quasi or missionary), availability of data analysis
experts, resistance to change, level of clinicians engagement, existing health information
technology infrastructure, education and training new system, orgnisational culture,
accreditation status, size of healthcare organization and the adequacy of policies and

procedures.

5.1.3 Environmental Factors Influencing the Adoption Process of Health Information
Technology

The environmental factors that influenced the adoption of health information technology
among the selected health facilities in Ashanti region were the existence of national

healthcare system policy by government, availability of professionals to operationalize a
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standard, availability of national plan for Medical Data Exchange, external pressure from

government policy or supervisory agency, and the availability of national regulator.

5.2 Conclusions

The study concludes that, the three main factors (Standard factors, Organisational factors,
and Environmental factors) significantly influenced the adoption process of health
information technology related data standards in Ghanaian healthcare institutions. Standard
factors such as observability of information that is available regarding health data standards,
systems integration with existing IT infrastructure, relative advantage of a particular 1T
standard, and the complexity of using a particular IT standard, greatly influenced hospital’s
adoption of a health information technology. Organisational factors such as the type of
healthcare organisation (whether private, public, quasi or missionary), availability of data
analysis experts, resistance to change, and the size of healthcare organization also influenced
the adoption of health information technology. Finally, environmental factors like the
existence of national healthcare system policy by government, and availability of
professionals to operationalize a standard also influenced hospital’s adoption of a health

information technology.

5.3 Recommendations for Management

After the study, the following recommendations were made;

The ability of healthcare facilities to pilot use a health information technology was ranked
as the highest standard influencing factor in determining the adoption of health information

technology. The health information technology service providers must therefore make room
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for the potential clients (like hospitals) to try out the system on a smaller scale, to judge its
effectiveness before purchasing it. This would bring some level of flexibility in the purchase
process, and also safes the hospital money, as their funds would not get locked up in health
information technology which would not be beneficial to their needs after purchase.
Resistance to change has always been seen as a major factor in the adoption of new systems,
and the adoption of health information technology was not an exception. This usually stems
from inadequate information, misinformation, fear of losing job, inadequate training and
skill enhancement, etc. Hospitals aiming at adopting health information technology should
ensure to effectively communicate with their staff on the benefits of the new system, and
training them adequately to operate the new systems, as these will help reduce the chance of
change resistance.

The government through its ministries, greatly influenced the adoption of health information
technology among hospitals. The government must therefore periodically review the
information technological needs of the entire nation, and put in measures to boost its usage.
For example, the government could invest in information technology infrastructure (like
internet and reliable power supply), which would serve as a bedrock for the hospitals to adopt
health information technology. Policies must be made to enhance the adoption of health

information technology.

5.4 Recommendations for Further Studies
The current study was purely quantitative and as such limits the inclusion of opinions outside
the questionnaire into the study. Future studies could consider a mixed approach, when in-

depth discussion from the respondents could be included. Future studies could also
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comparing the results of Ashanti region to other regions, for the purpose of generalisation.
Also another factor that can be considered aside the factors used in this study is political
factor, another research could include this factor in determining the adoption of HIT related

standards.
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APPENDIX
Questionnaire
Dear Sir / Madam,

I'm Faustus Apiribu, a student of KNUST working on my dissertation for an award of
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Masters of Health Informatics.

This study is about the FACTORS INFLUENCING THE ADOPTION OF HIT RELATED
STANDARDS AT THE DECISION- MAKING STAGE OF HOSPITALS IN ASHANTI
REGION. The information you will give is purely for academic purposes and will be treated

with confidentiality.

Your participation is purely voluntary and has no monetary value. The report produced will
be intended mainly for academic purposes shared with the University and Ashanti regional
health office to understand the constraints in the process of adoption of Health information
technology. This information will be used for decision making to support the design for
appropriate interventions. Thanks for taking time and answering the

questionnaire .

SECTION A: BACKGROUND INFORMATION
The section below will require you to tick the most appropriate option that best describes
you for faster compilation in this inquiry.

1. Name of Hospital ........cooiiuiiiiiiiiiii e
2. Type of Hospital
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Mark only one oval.

(] Public
(] Private

) Mission
(] Quasi

3. Age of the respondent Mark Only one oval.

() 1805
(] 2640

4. Gender of respondent Mark Only one oval.

5. Department/Division of affiliation Mark only one oval.
(I Clinical department
C ) Dispensary

] Maternity
(] Administration

) IT department

6. Level of education Mark Only one oval Diploma
Degree
(] Post graduate
) Masters and above
)

() 7. Whatis your Job Title Mark only one oval.
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Nurse

Doctor
Biostatistician
Administrator

JUOU

Laboratory technician

8. For how long have you been working at this facility.

Mark only one oval.

() Lessthan1 year

(] 1-5years
(] 6-10years
)1+

9. Please indicate in your view how the following factors affect the decision making
process to adopt health information technologies at your facility (Standard factors)
I would like to know your opinion how you agree with statements. There is no right
or wrong answer. Only express your opinion using the Likert scale; 1-Strongly
Disagree, 2 Disagree, 3Neutral, 4-Agree 5-Strongly agree. Mark only one oval per
row.

Standard factors 11213

Relative Advantage of a particular IT standard influence its adoption

Complexity of using a particular IT standard influence its adoption
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Compatibility of a new IT standards to existing IT infrastructure influence it
adoption

The ability to pilot, demonstrate or use other methods to test out a new IT
system and it's conformity to existing infrastructure influence it adoption

Observability of information that is available regarding health data standards
influence the adoption decision of the health standard

The cost of switching or adopting a new standard significantly influence the
decision to adopt the standard

Systems Integration of IT infrastructure to support a new health standard is
influential in the adoption process of that standard

10. Please indicate in your view how the following factors affect the decision making
process to adopt health information technologies at your facility (Organisation
Factors).

Only express your opinion using the Likert scale; 1-Strongly Disagree, 2 Disagree,
3Neutral, 4-Agree 5-Strongly agree. Mark only one oval per row.

Organisation Factors 1 | 23

Type of Healthcare Organisation

Size of Healthcare Organization

Organizational

Culture Orgnisational Structure
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Lack of Adequate Policies and Procedures

Resistance to Change

Education

HIT infrastructure

Lack of information

Accreditation

Data analysis

Lack of clinicians engagement

11. Please indicate in your view how the following factors affect the decision making
process to adopt health information technologies at your facility (Environmental

Factors). Only express your opinion using the Likert scale; 1-Strongly Disagree, 2
Disagree, 3Neutral, 4-Agree 5-Strongly agree. Mark only one oval per row.

Environmental Factors 11213
External pressure from
government policy or

supervisory agency influence the
adoption of a health standard

National healthcare system policy by government Influence the
decision to adopt healthcare standards
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Lack of National Plan for Medical Data Exchange influence the adoption of a
health standard

Lack of National Regulator influence the adoption of a health
data standard

Shortage of Professionals to
operationalize a standard is crucial to
the decision to adopt a standard

THANK YOU...!
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