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Background: Nowadays, using new information technology (IT) has provided remarkable opportunities to decrease medical errors,
support health care specialist, increase the efficiency and even the quality of patient’s care and safety.

Objectives: The purpose of this study was the identification of Hospital Information System (HIS) success and failure factors and the
evaluation methods of these factors. This research emphasizes the need to a comprehensive evaluation of HISs which considers a wide
range of success and failure factors in these systems.

Materials and Methods: We searched for relevant English language studies based on keywords in title and abstract, using PubMed, Ovid
Medline (by applying MeSH terms), Scopus, ScienceDirect and Embase (earliest entry to march 17, 2012). Studies which considered success
models and success or failure factors, or studied the evaluation models of HISs and the related ones were chosen. Since the studies used
in this systematic review were heterogeneous, the combination of extracted data was carried out by using narrative synthesis method.
Results: We found 16 articles which required detailed analysis. Finally, the suggested framework includes 12 main factors (functional,
organizational, behavioral, cultural, management, technical, strategy, economy, education, legal, ethical and political factors), 67 sub
factors, and 33 suggested methods for the evaluation of these sub factors.

Conclusions: The results of the present research indicates that the emphasis of the HIS evaluation moves from technical subjects to
human and organizational subjects, and from objective to subjective issues. Therefore, this issue entails more familiarity with more
qualitative evaluation methods. In most of the reviewed studies, the main focus has been laid on the necessity of using multi-method

approaches and combining methods to obtain more comprehensive and useful results.
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1. Background

Nowadays, using new information technology (IT) has
provided remarkable opportunities to decrease medical
errors, support health care specialist, increase the effi-
ciency and even the quality of patient’s care and safety (1,
2). On the other hand, there are numerous problems in
the scope of IT-based systems in the field of health care;
therefore, it causes a deep gap between the positive po-
tential for IT to help health care organizations and their
negative impacts. It means that a huge amount of money
is invested in health information systems, but a signifi-
cant portion of this money is wasted for inefficient sys-
tems or not implemented ones (3).

Evaluation means “the act of measuring or exploring
properties of a health information system (in planning,
development, implementation, or operation), the result
of which informs a decision to be made concerning that
system in a specific context” (4). An evaluation which is

carried out based on suitable investment and approved
techniques can cause the organization to have a forward
movement (5, 6). Organizations require a comprehen-
sive evaluation framework, which can help create and
develop methods of information system evaluation (7);
on the other hand, the identification of methods for in-
formation systems evaluation can be possible through
the identifying the success and failure factors of these
systems (8).

When we talk about success, we should identify what
the criteria and parameters used for the evaluation of suc-
cess are. Success is considered as a dynamic concept (9).
Whether the system achieves its intended purpose from
its establishment is what we mean by success; moreover,
it should be carried out based on an anticipated time
table and budget, while the project team and its users
are satisfied with the results and this satisfaction should

Implication for health policy/practice/research/medical education:

The results of the present research indicate that the emphasis of HISs evaluation moves from technical subjects to human and organizational subjects
and from objective to subjective issues. Therefore, this issue entails more familiarity with more qualitative evaluation methods.

Copyright © 2013, Iranian Red Crescent Medical Journal; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Com-
mons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Sadoughi F et al.

be constant (10). Since the information system is compli-
cated and multidimensional, it may succeed or fail in dif-
ferent situations (11, 12). These days, due to increasing at-
tention of different organizations to expenses related to
the projects of information systems and gaining at least
the minimum benefits from them, studying their success
or failure has its special importance (13-15). There are vari-
ous reports presented pertaining to the high rates of fail-
ure in IT projects in industrial sector and health care or-
ganizations especially in hospitals (3,16-19). Kaplan in his
study asserts that the rate of failure in implementation
of IT in health care organizations of America is almost 50
percent (20).

Information systems are the combination of different
elements, among which the measurement of some ele-
ments is easier than that of the others. The evaluation
framework which is simply concentrated on elements
whose measurement is easier cannot introduce a per-
fect framework in evaluation of information systems
(21). Many case studies have been done, whose results
are based on one or a few factors which affect the suc-
cess of IT-based systems, so it mentions this important
point that the findings of such literatures should be put
together as a puzzle. In this case, a lot of benefits can be
achieved from the significant studies done in this field
by using different approaches (22). Just one comprehen-
sive evaluation study can show whether a specific system
can be successful in a special place or not. Moreover, each
evaluation criterion must be measured through an ap-
propriate method. A perfect evaluation should include
all proper success factors (23, 24).

Previous researchers have discussed the challenges
of the evaluation of health information systems and
the problems resulting from lack of unique conceptual
framework to guide evaluation researches (25, 26). The
most significant challenge in evaluation of information
systems used in health care is that information systems
can influence the improvement of treatment and the pa-
tient’s health level. Due to this potential influence on the
patient’s life, more accurate criteria should be applied for
the evaluation of these systems (5, 11, 27). Of course, un-
derstanding the effects, results and prerequisites neces-
sary for successful implementation of information tech-
nologies in health care require a multi-factor viewpoint
(15).

Some success and failure factors have either less or
more importance in different information systems (28).
The main focus of our study is placed on the HIS, a com-
puter system is designed to support the hospital needs
for comprehensive information including patient’s infor-
mation, clinical information and financial management
(29,30). The main purpose of this system is improvement
the quality of care provided for patients (31,32). Although
the integrated HIS leads to more efficient use of sources,
it has not resulted in effective service offering, improve-

ment quality of care and increased productivity in many
countries (11, 33). Unfortunately, the measurement meth-
odologies of different effects of these systems have not
been improved along with the development of these sys-
tems, while the future managers and users of HISs need
accurate evaluation of these systems (11,34).

2. Objectives

The purpose of this systematic review was the identifi-
cation of the HIS success and failure factors and the eval-
uation methods of these factors. This study emphasizes
the need to a comprehensive evaluation of HISs which
considers a wide range of success and failure factors in
these systems.

3. Materials and Methods

We searched for relevant English language studies
based on keywords in title and abstract, using PubMed,
Ovid Medline (by applying MeSH terms), Scopus, Scien-
ceDirect and Embase (earliest entry to March 17, 2012). In
addition, we applied methods such as documentation
review of relevant agencies (like Statistics and Informa-
tion Technology Office in Ministry of Health and Medical
Education) and databases that provide grey literature
(like system for information on grey literature) for pub-
lication bias control. Also, searching was supplemented
by scanning bibliographies from identified studies. The
key journals have been manually searched to find refer-
ences which may not be found in databases and the list
of references. Table 1 represents the used search strategy
and Figure 1 shows a flowchart representing the search
and way of choosing studies.

Related articles identified through
database searching (N = 475)

Articles excluded because of their
language (N = 6)
Articles rejected by reviewing
| theirtitles (N=382)
The remaining and related articles
assessed for more details (abstract)
and eligibility (N = 87)
Articles rejected after their
abstract review (N = 24)
Screening the full text of
remaining articles (N = 69)
Full text articles excluded after
complete review (N = 53)
Articles finally reviewed and
included (N = 16)

Articles added after reviewing
their bibliographies (N = 6)
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Figure 1. Flowchart of Search and Select the Included Articles in System-
atic Review

Table 1. Applied Search Strategy in Electronic Databases

Database Search Strategy
Ovid Medline 1. exp Hospital Information Systems/
2. exp Evaluation Studies as Topic/|
3. Evaluation Studies.pt.
4. (fail or failure or success or succeed).ti,ab.
5. 0r/2-3
6.1and 4 and 5
7.limit 6 to English language
Pub Med
1. "Hospital Information Systems"[Mesh]
2. "Evaluation Studies as Topic"[Mesh] OR
"Evaluation Studies" [Publication Type]
3. fail[tiab] OR failure[tiab] OR success|tiab]
OR succeed|tiab]
4. English[la]
5.and[1-4
Embase
1. exp Hospital Information Systems/
2. exp evaluation/
3. (fail or failure or success or succeed).ti, ab.
4.and/[13
Scopus
1. TITLE("hospital information system")
2. TITLE-ABS-KEY(success OR succeed OR fail
OR failure OR evaluation OR assessment OR
evaluate OR assess)
3.1and2
4. SUBJAREA(mult OR medi OR nurs OR vete
OR dent OR heal)
5.3and 4
Science Direct

1. TITLE-ABSTR-KEY("hospital information
system")

2. TITLE-ABSTR-KEY(success OR succeed OR fail
OR failure OR evaluation OR assessment OR
evaluate OR assess)

3.1and 2

Two reviewers independently examined all titles and
abstracts. Cohen’s Kappa coefficient was used to mea-
sure the inter-rater agreement on the inclusion or exclu-
sion of the articles (k=0.77). The difference between the

Iran Red Cres Med ]. 2013;15(12):e11716

ideas of the two reviewers was settled by asking the idea
of the third reviewer. To control assessment bias, review-
ers were blinded about each other’s decisions and some
information such as the names of journals and authors
that could influence their decisions. Studies which con-
sidered models and success or failure factors, or studied
the evaluation models of the HIS and the related ones
were chosen. The studies examining the information sys-
tems in a specific area apart from the field of health care
and in the field of public health as well as primary care in
addition to non-English articles were excluded from the
study.

Assessing the quality of qualitative research has attract-
ed much debate and there is little consensus regarding
whether quality can or should be assessed in relation to
qualitative research (35-37). Since most articles which en-
tered in this study were review articles and data analysis
was done on the words and phrases in the articles using
meta synthesis, to avoid losing valuable insights that ex-
isted in some studies that might be omitted in critical
appraisal, we did not assess the quality of the selected
studies.

Since the studies used in this systematic review were
heterogeneous, the combination of extracted data was
carried out by using narrative synthesis method. Finally,
the common and varying aspects of the factors and their
evaluation methods used in the selected studies were
determined. Then these factors and methods were classi-
fied in different groups, and a framework was offered for
the evaluation of success and failure factors in the HIS.

4. Results

Searching the online databases resulted in 475 articles.
Initial screening of titles and abstracts rendered 63 ar-
ticles eligible for further full-text review. Six additional
articles were identified by reviewing the bibliographies,
yielding a total of 69 articles. Based on reviewing the full-
text of remaining articles, 53 articles were excluded since
they did not correspond with the criteria and purpose of
this study, and finally 16 articles remained which required
detailed analysis. The summaries of findings pertaining
to these articles are presented in Table 2. Most selected
studies considered factors such as management (n = 11),
behavioural (n =15), organizational (n =13) and economy
(n=11) as success factors (Table 3). Moreover, some evalu-
ation methods such as interviews (n = 4), questionnaires
(n =5) and usability measurement methods (n = 7) were
the most common methods in selected articles (Table 4).



Sadoughi F et al.

(310ddns [eoruyda3 9214195 dn mofjoj Ay

-edwra ‘adueInsse {ssauaarsuodsalddinb) Arenb 201195 {(spoyaw A ua eIep ‘Ssaurawn LAIIIqer[al ssaua)a[duwod (SSaUasId

-uo0d ‘AdeIndde eurio] (AIIqiSa ‘ssaurnjasn oueasal ouerrodur) Hienb uoneurojuy ((dwmn punorewin) dwn asuodsal

‘uonezinn a1nosal {ouanyys (Armdas H1oddns [edruydal HKiqerfa (ArIqIxa[y (SUONIUNJ PUB S2INIBIJ WAISAS JO SSaU[N]

(sane3rfenb pue saneINUENY) POYIAW XIW -3SN A)I[IE[TRAR (SUTUILI] JO 3SED 3SN JO ISED ‘SIUIIUOD dseqeiep Aduarind ejep ‘Adendde eyep) Aenb waisAs :ASojouydar
(£14115np01d-1503 JO JUIWIINSEIW :UOTIBN]RAI UONDIRJSIES 99K0[dwa tuoneneas uondejsnes yuaned)

SI jo uoneneag (01D DLV ‘NAWND JNODIA ‘LTH) SuIpod pue spIepuess {(pazi[edo] aIe SNUIW YL I[QIX3[J PUE ISE SI S|

‘9yenbape st A111ndas eyep (payzoddns are swstueydaw dn-yoeq eyep {papraoid are suondNIISuI 3sn dYads {painsua st Afiqe

-[e2s WA)sAS- duRUAUTRW ) SUOIBIY IS [BITUYDI] {WIa)sAS uoneuLIojul 939]dW0d pajeidaju] i paaIde Sa[qeIdAI[dP-[NPaYDs

‘paaISe sem UONEIYIPOW-UOISIADI ‘payIdads soads WalsAs 10] BLIILID {PIMO[[O] WISAS UOIBIUIWNIOP [euLIo] ‘papraoid

110ddns sdUPUANUIBW-1IBIIUOD) JUSWSIISE skl pajdenuo) {(s1asn 01 11oddns papiaoid JuswaGeuew {(Jusuntedsp ] 10§)

JUR)NSUOD [BUINXI ‘s33K0[dwa 33 03 PaI1ayo a1am s1ojeapnowr) uonejuswalduwr syl Sutinp 11oddns 1asn ‘(310ddns aanoe

Surpraoid yuaunredasp I ‘uondonponur sy ay3 Surnp papiaoid Surureny) Sururery pue uoneonpq {(uonedonied aanoe (Suru

-uerd ] a3 03 PaINGIIIUOD SIASN ST JO S[[D[S PAZI[NIN APUSIDLYD) JuswaSeuew [e3rdsoy 3y Jo [0y :SUIPN[IUT SI01IBJ SSIIINS

spaepue)s SunerodIodur ur SaNNOLYI( ‘BIEP SADISUSS S[PUEY 0 JUBIIN[II SIIS() {SISAIAUI [enpIaIpur Sunsixq ‘11 jo

sisAfeue ysry {A1an5Np uoneiodiodur pue dueIdadde 3y ur sanmaYIp Suruuerd [enuad jo yoeT ‘uefd o1893ens B JO YIBT (9AIISIIT SIISN PUL [2UUOS

-01d-3s0) ‘Apmis Aqiqiseay {Apmis Axojerordxg -1od pauren Apusmyynsuj su1adxa ] P[RS JO YT ‘spIepue)s Jo asn aenbapeur {Surpunjiapun :Surpnul s1032ej dIn[Iej
SIH 943 JO UONONPOIIUT Y] I3)JE PUB 310Jaq
[10q PapI0I3I Udaq dABY JBY) SPI0II SUNIPNY
Apn3s [euonBAIaSO J2211p YIMm Surjdures 1o

SIH 93 JO UONINPOIIUI 3 YIIM P3JBII0SSE SPI0231 Jo Arfenb ur saguey)d

SIH 943 JO UONDONPOIIUT 3] YIIM PJeIdosse sadndeld drom ur saSueyd ay) a3epIfep
119q

uorssnasIp dnoid sndoj 10 MITATSIU] JUOP 3q Ued Jeym uo suondadrad s1asn pua pue ‘uaddey pinom pue pauaddey aaey s3ury) Aym pue moy Surpueisiapup

arreuuonsanb [eurpnyiSuo] pue [euonIas SS0ID) saanoadsiad STH 1asn pug
(s1ounred [euIalxa S[qeIfaIuN {S1D1Juod/sawres [eanijod sayels pue saandalqo siaulred pue s1010e

Jo JuawuSiesiw) [eaonijod/>18aens {(sansst Aenuapyuod pue Aearrd {syurensuod [ed1yId pue [eS3] (1] ur 3jqeaSpamouy
[ouuosiad [ed0] jo e[ {AfIqeisur [euoneziueSio JuawaSeuew 1addn WOIJ JUSUNIWWIOD JO YIP[) [BIUIWUOIIAUD [[eU0n)
-eziueS10 {(ASojopoyyawr JuswaSeuew 323(o1d [euwrioj e jo yoe[ ‘uordureyd 323(o1d e Jo YIe[ (SINOSAT JUIDLYNSUT SIUIW
-a1mbazr 03 saSueyd KmSiquue 133(oxd 93(oxd xajdwod pue a8ref) 133(o1 {(s1aquuawr weay 193(oxd jo apninIe aaneSau
{suonIUYap [0I Ie3]D JO MIe] {S[[I[S Jo aZpajmow| paxnbai jo yoe[ ‘diysiapeay 3oafoxd 1ood ‘urea) 393(o1d a3 uo drysraqurawr
01 sagueyd) wea) 323014 {(sassadoid pue sadnderd [eI0] YIIM WISAS JO JuUIWUSI[BSIW SSAUNJISN WAIsAs paaradiad 1ood
‘sn Jo asea wasAs paaradiad 1ood) Apiqesn {(s109(oxd (S1D) WISAS UonEULIOU] [BIIUID YIM SdUALIAdXa aaneSau Jord
ts7Ipys 19Indwod 100d {s13sn woly jusuniwwod/uoneradood Jo ye[ 2Sueyd 03 3dUBISISAT [[BISAO0 SUOTIEIDAAXS d1ISI[EaIUN)
Iasn/uewiny {(aduewriojrad aremyjos 1ood arempiey djqrneduwrodul/xa[duwod ‘UonNn[os aIemijos xa[duwod HI10MIau 10 1Ny

Apnas ased e pue
MIIASI  INJBINT]

Apnys ased e pue
MIIADI  AINJBIANI]

Apnis ased e pue
MIIASI  AINJBINIT

Apmis rydjaq e pue

(1) 8002
[Te 39 josngx W

(o¥)
10T [Te 33 soNIZ ‘d

(6€) 010z /n) d

(8€)

PauonuawW jON -dNIjSeljul [esruydal w_n—m:whzz\xwﬁﬁEOu ”\mMO—OEEuwu— mauejo EOEU—.:UO.DEC —mu_MO—OELUQH :SIOJDBJ YSLI pUE SUOISUIUWIP YSIY MIIAI aInjelall] 800T \—.W 39 Ared *H

uonenSueLI] ‘SaIreuuon

-sanQ ‘Surjdures JI0A ‘SMIIATU] ‘MIIAI IRy 1oedwi [euoneziueS1o pue [ENpIAIPU]
Sor a3 1day ‘sarpnys awury, ‘Surdures yI1om agesn
uone|
-nSueLI] ‘saIreuuonsang SmaraIiul pua-uado UOMDBJSIES 135
Surrdures 10/ (SAIPNIS WL (SAITEUUONSINY Kyirenb uonewrojup
A11enD wa)sAS  MIIADI INIBIANIT

(€z) €00 1032

UIPIPN 1J ueA [

*ON DU

saypeoxddy/spoyia|y uonenyeay $10)0€] dIN[Ie] [SSAIONS  SPOYIIN APNIS -IAJIY [TedX [s10YINY

SIIPNIS PIII[3S WO PAjdenX] sSuIpul] Jo Arewrwuns ayJ *c [qerL,

:e11716

15(12)

Iran Red Cres Med J. 2013



Sadoughi F et al.

suSIsap [eIudWILIAdX-UON

ID¥ se yons suSisap [eyuawradxg

suSIsap aAneINUENY

(s1sAreue yoeqAed 1o porrad uand

2[ealg {(AdN) SN[eA JU3SaId 1IN ‘ONeI 1S03-0)
Aauaq) sIsA[eue (JO¥) JUSUISIAU] UO UINIY
(uonejuawmndop jo Aienb pasordur

pue ‘saurpping aonoeid 03 duaIAype pasoxd
-WI ‘SIOII UONEJIPIW PISEIIIIP) SIWI0IINO
-Ax01d 3s) {(SIDY) S[BLI) P3[[01IU0D PazZIWOpURY

AIreuuonsand

sarpms orydeid
-ouyla pue AIfIqesn {ssaurpeal [euoneziuegiQ

pauonuauIJoN

pauonuauI J0N

uonejuawa[duwr 51D Jo SaW0INQ

1oedur [epueur]

(sa1e1 yirerzow pue iAes Jo ya8us) :A1ayes Juaned isniels [edrur)d Jusaned) saW02IN0 [eIIUID

UONDEJSIIES TS

sagueyd uo JoeaI 03 sWsIUeYIAW 323(01( ‘sansst aeredas ur dn 31 Surprarp Aq uonejyuawarduwr wasAs ay3 jo Arxsdwod ayy
2onpay ‘ssado1d uoneyuswadwr pue 3243 Juawrdo[2A3p 3TBMIJOS I OJUT PIIBISAIUT 9 0] SPIIU WSTUBYIIW YIeqPad)f
{(530B1U0) {S19SN-PUD JO JUIWIA[OAUI {ssauTpeal [euoneziuedio saniod pue [o13uod t1amod Quawlredap paA[oAUl JO 2ININD
‘apminje uado {SuUone[al [0S {ISNI) PUE UONBIOE[[0D ‘SIaSN 03 anfea ‘sad1de1d y1om Jo Arxardwod) [euoneziuesio {e1or
-ABY( ‘[eININ) (UOTIEISAUI [PUOISUSWIP-N[NW ‘UONEN[BAD pUE SUnsa) WwalsAs Arrnjew walshs {Krjeuonduny ajqefreae
‘{paads wnsAs (Liiqerdepe {rpiqrxay ‘uoneziwoisnd 1oddns UOISIIAP (2dejIAUTl A[PUSLY I9SN PUB ANDINIUT UIISISUOD
{a1iqesn ‘uSisap parsjuad 1asn ‘sj0d0301d [edrurp 11oddns ‘sisA[eue MO[[IOM) [BUOTIOUNJ [EIIUYDI (UondNpoxur SuLnp
pue a10joq Sururen juapIyns ‘uondnponur Suunp roddns-1asn fuonenyeads 123[01d JUIWIA[OAUT JISN-PUI H{IOMWE]
Areurpdpsipnnuu ‘sisA[eue spaau 1asn ‘sisA[eue syuswaambai (A8a1ens pue Suruued ajqxayy ‘uonejuswaduwr ay) jo ur
-geys Aouaredsuer) H[DeqPad) pue UOIBIIUNIWIOD [BUISIUI {SSPUNJ JUIDIYNS) UOHBINPA ‘Atouoda ‘[errageuey {(31oddns [249]
I19yS1y pue Juaunwwod [949] doi fsaandalqo pue adods uorsia Jo Aouaredsuen) A3a1e1s {edn1od :SUIpN[OUT S10)I€J SSIINS
Aiqe[reae 21nosay ‘((uoneidepe pue

UONBZ[UIOISND SB YINS SWSTUBYIIW [ENIIBIIUOD PUE [BUONLZIUESIO {SYUIWIMDIT I9SN YIIM I 9TEMIJOS STHD JUSWUOIIAUD
93 Jo Surpuejsiapun pue I8paymowy] 1a11ddns STHD) [949] [eUIA0Id Je S10308] {((,S921n0sa1 [erdsoy,) SIHD ay) jo 11oddns
SuroSuo pue Sururern paje[aa fuonejusawduwir 10j s331n0sa1 [e3rdsoy jo Ariqeyreae ouewoj1d SHD (USISIp SIHD JO ssau
-9jerrdoxdde {(STHD) swsAs uoneurrojur (e3rdsoy pazrrayndwo) jo Surpuelsiapun pue 38paymouy]) [949] [e3rdsoy Je s10310e]
(Auedwod adueunurew ayy Aq papraoid yroddns ay) Juaunredap uon

-ewojur ay3 Aq papraoid 1xoddns ay3) A1penb 91413 {(SaNI[1D€] SUOIIEIIUNWILIOII] JOYIO PUB IBMIJOS {SITAIP dIBMPIRY)
Ayrenb aoejau] {(uoneuawndop Jasn (Afqrxapy apeiddn pue ssauisnqol sarnjes) ‘paads) Aienb waisAs (uonedonred
pue Surpuejsiapun Iasn ‘SUrUIen) 1asn) JUSWIA[OAUL 10 9FPI[MOWy] Jas() {(UONBIUNIOD PUE SS320® JO 3sea ‘Sururen 1od
-dns jo [9a9] ‘sdiysuonefal opninje Jyeis) sadiaIas pue Jeis (Jad) Surssadold ejeq dTU0IIT {(AN[IGeI[2I pue uonejuawWn
-0p {A1INdas feurio ssaurpun {Aduarn) ssaualajdwod oueadal Adeindde) Ayjenb uonewrojuy fuondejsnes 1asn pug
(350D ‘(Aperrowr Arprqrour axed Juaned) SSW02INO [BIIUT]D ‘UOHEIIUNWWIOY) ‘UOIINPAT

Jo117 {(uonednied ouapyuod o {Aoendde sisAfeur) Arfenb Supjeur uoIs1A( (914198 JUIWAIYIL [OT) SSIUIANIDY
4 ‘AOuanyd (sre1ow duwnjoayIom :Arandonpoid tduewrrolrad ysel (51999 qof) aonaeld [edrur) s3yauaq 19N ‘(uonedrunu
-WO0D [eUIANX3 ‘paalas uonendod ‘diysuonea1 [euoneziueSo-1ayur uonnadwod fuoneziedo] (sanrjod JuswuIaaos 931nos
Supueuy) judwuoaiaug {(yromuwes) ‘1ojerpaw ‘uordweyd ‘drysiosuods edrpawr ioddns JuswaSeuew do) ‘diysiapes)
‘uonedunwwod Awouoine ‘ssadoxd [edrurpd Juawaeuew AFayens Suruued damynd azs 2dAy) a1n3dnngs :uoneziueSio
(uonoejsnes Sun[ew UOISIAP

{UONDBJSIIES 2IBMIJOS JUIWAO(US (SSAUNISN PIAIIIAA (UOMIILISIIES [[BISAO :SUOMIUNJ YIS IIM UOIIIRJSILS) UOTIIRISIES
195 (Sururen aoueldnpai/aduelsisal foueidadde asnradxajaSpamouy faraq/suonedadxa Spninie (3sn 03 UOIIBAIIOW 3sn
Jo sarreyunjoA ‘pasn agejuadtad douerdadde Jrodar fasn Surrndar {(dymads ‘sa [e1auad) asn Jo [9A3] ‘asn jo asodind {(pasn
uoneuwtojur jo adAy ‘asn ajerrdoadde tasodind papuajur 10y asn) asn Jo aInjeu (asn palrodal “SA [en3de {(asn paInayneyd ‘sa
12211p) ¢woym Aq asn {(paje1auas sy1odai Jo 1aquinu ‘sysanbax 11odai Jo Aduanbaiy (ssadoe jo A>uanbaiy {passadde sp1odal jo
I9qUINU {Pasn SUONIUNJ JO JIQUUNU JWIT) JDIUUOD JO JUNOWE {SILIMNbUT Jo I9qUINU) :UOHILINP/IUNOWIE) 3SN WAISAS:UBWINH

(sv)
MIIAII 3INIRINIT LOOT [Te I3 wiyeN S-J

Spoylaw [ed110)
-1y AIejuawindop
pue pYy ‘aireu
-uopsanb  ‘smara
-11ur yum Apnis (¥¥)
[euIpniiSuoT OLOT/[e3d3Indd M1

s119dxa [e20] YaIM
SMIIAIIUL  pue
Apnis ased e pue (€32]
MIIASI  3INJRINIT LOOT [Iduiuey V1

s19
SN M SMIIAID)
-ur [euosiad pue (zv) T10¢
MIIAII  2INJRIANIT [Te 33 SIPIPSSY d'A

:e11716

15(12)

)

Iran Red Cres Med ]. 2013



Sadoughi F et al.

PauoOnNUIW JON

Apnis ased e Jo uL10J 93 saye) pasn yoeordde
[eanAeue jo adA) uowrwod 3sowr Ay 1 :;ferauad uj
Apn3s 110402 10 [eL1) [EITUI]D

sarpnys aaneInuenb

M paurquiod saydeordde aandalqns asp
SISATeUR [B21UY22]-0100S 10 sarpnis Ayd
-e1Sourpy ‘sarpmys aanTuSo) ‘Sunsay Arpiqesn
sugisap [eyuawiLIadxg

uonenyeas aaneyenb pue feurpnirSuoy

pauonuaw JoN
(suors

-N[2U0D MEIP 0] S3LI03Y) IO ‘SPOYIAUI ‘SIIAIISO
‘eep Jo sad1nos a[dinuw jo asn) uonenJuery,
(painidnas

-UN JO ‘PaINIONIIS-TUIIS ‘PIINIONIIS) SMIIATINU]
(Summaraiayur pue ‘Furdejoapia tuon

-BAI9SQO ‘poylaw pnofe-3unjuryy) Sunsa) 1asn
suSisap aAneIeNd

(sarpm3s Aaa1ns) uSrsap aandrsaq

(sa1pnas uonowr pue awi[ ‘sarpnis 1sal-isod pue
-21d dnoi8 auo) suSisap [eyuawWILIadXa-1SEN)

doueydadoe 1asq) ‘(Sururen JuanIYNs) uonednpd {(SUIpuny JUIDIYNS (SIS0 JO ISLIIIUT JO Uonedynsnf

{([eLIa)RWIWI JO [BLIAIRW JAYIIYM ) JUIUNISIAUL JO UINIAI B 3q 03 SeY 21913 ) AWIOU0D] {(S[2A3] Jamo] Je os[e paidadde {[euonez
-rueg1o {[euordai {feuoneu) A8a3ens {(a1e sanrunyroddo/ syurensuod [eSa] ay3 Jeym mowyy) s3dadse (8397 {(saSueypd [edruyday
pue [euondunj a1ninj Surjqeus ‘Aipiqeidepe pue AIIqIXa[j {UONN[OAII UBY) JOYIBI UONIN[OAI ‘A)[IqeIS pUR AI[IQIXS[) Udam)
-3 due[eq ‘SPIEPUE)IS UONEIIUNWWO) {AI[euonduny pajerdajul Aijiqesn ASojouydal usasoid asn ‘sanienb wa)sAs jo 1red
ax1e saxnpadold AIpIfea ejep {paseq pIEpuels) [edIUYIIL {(S[e0S IOP[OYaEIS UNIIM AISISAIP 93 SUI[puey ‘UONBITUNWIWOD
{A8a1ens QuawaAoaur Jasn DFueyd Jo 3oedwr ayy Yarm Surdod {ssadold a8ueyd e se uonejuawdduwr I J9PISUOD {[{OIIUOD
aanoeoid pue aapdadsoid (Suruuerd sjqrxayy 10ddns JuswaSeurewr) JuswaSeuey {(A>uaredsuen ‘suonnjos mau Surpraoxd
Ul UOIIBIOQE[[0D {I0PUaA B woly Jonpoid e uey) Iaylel IAILS B SWaIsAs-[] Surrapisuod suonedrjdur eonrod Suriojiuow
HuaUNIWWOD [PA[-YSIY) [e211[04 {(38ueyd [eINI[Nd spIemo) ssauSur[[im pue ssauparedard a1njnd [ed0[ ay) pueisIapun
91n3nd 2)e1edas B S [BI9USS UT 9IBIYI[EY PUR SUDIPIW PURISIIPUN) [RININD {(SINIANDIE [EUONBANOW JUIUNIUIUIOD PUE
JuswafeSua apninje [euosiad ay) A3 a1e SIISN 3Y)) [eIOIARYg ‘(SuoneziueSio [2A] 1ayS1y wodj 310ddns ‘saduajaduod
Y31y MOPIOM 33 WOIJ IOM ‘uonezIuedIo ay) urgym ssadoid juaredsuern e uonejuswajduwr ayew fuoneradood pue uon
-eI0QB[[02) [PUONRZIUBSIQ (SIIIAIIS 19139 10 MaU ap1ao1d 03 S19sn SuI[qeus ‘wdIsAs paseq-1] 3yl Aq papiaoid are Arjeuon
-unj pappe xa3u0d [euoneziueSio ay) ur sagueyd pue saSueyd dIWeuAp spremol AIIqrxay Krxarduwrod ay) ym Surdod
{wSAs-11 33 Jo uSISap pue J[01 3Y) JO JUIWUSI[E ‘SPUBWIIP S [[9M SE SPIaUl ‘sjudwralinbal s1asn ssaxdxs pue Junodde ojur
aye) pasueeq pue Neudordde oy uoneoynads syuswaambar 1asn a3 Jo uoneredard [nyared) [eUONOUNY :SI01JB) SSIIINS
uonoejsnes Juaned pue Ias() {SI01IB) JTWOU0IS pue [euoneziueSIo ‘uonejuawa[dur [Nyssaddns ay) 10J paAdIYde

9q 03 aaey Jey sajisinbaraid pue saduanbasuod ‘s3109)9 a3 pueISIIPUN 0 I9PIO UT 9ANIIdsIad J03De-N[NW B ALY ;[RIdUST U]
syndino SW)sAS Y3 YdIeasay

SJyauaq pue 3sod SurzAreuy

[2uuos1ad s31 pue uoneziueSIo Y} UO SUINISAS MU Y] JO SIDUIN[JU]

Jo1AeYaq dnoeId [edrurp ut saduey)d

Auowrrey ur syuedonred pue syred sy [fe Sun

198 jo AnowyIp Ay ‘syuswaanbai Ao1jod pue A103e[NSa1 pue ‘SUSWUOIIAUD dI0M ‘s323[01d Jo s3dadse [[e a1e1ajur 0] pasau
ay[ ‘sSupperapun [ jo Arxajdwod 3y ‘sdnoiS Jua1sayIp sso1de SuneduNWWod Jo SANMILYIJ :SUIpN[OUT SI0)08) dIN[Ief
1910 [oed woj pueised ay) woj urea] ‘eyep Indur 0y Surureat SUrures) 10J SWI PUB SIIINOSAT

MO[[Y [SLI 1ESNIW PUE AJIUIP] {SIANUDUISIP JAOWY {SIANIUDUI IPIA0I{ $S10108) 2ANTUS0D PUE ‘[BIOIABYI( ‘[BUONIRZIUESIO
{S3NSSI [EIDUBUY PUE ‘[BINI[ND ‘[B120S ‘A1[IqeIadoIaiul pue AJIfeuonduny o) paje[al sanssI [edIUyda] :SUuIpn[dul S10)08J $S330NS
Ayiqelsur 19sn Jo/pue [euoneziueSiQ {KiSaur eyep sjqeuonsand

{$921n0521323(01d pajedipap oN JuawuSife d1831e1)s OU 10 100 ‘A[PUSLI-IaSN JON 9DUBUIIA0S I3sn ON ‘ASojopoyiaw Juswr
-dofaAsp swa)sAS paIn3dnIs ON {UOHBULIOJUT JOU ‘UONBWOINY 3SN 0] UNJ ON ‘SurIaaurSuaal JoN :Surpndur s1039ej aIn[Te]

Apms iydpa
e pue s3urpasd
-oxd  9duaIRjUO0d (82) 9007

a1 Jo sisAleuy [[e 39 Jopuaag °f

MIIADI INIRIAIT  (SI)L0OT [Tuuryey ‘g

110d
-1 doysyjiom pue
Ma1Adl arme1dnrT (Lr) 600z [uerdey g

3[oNIe MIIASY (9¥) 900T [PIdX] H'A

:e11716

15(12)

Iran Red Cres Med J. 2013



Sadoughi F et al.

JUIUISSISSe
109Q7 SaIPN3IS PI[[01IUOD PIZIWOPUEY JUIW
-§S3sse  AJ[[euondUN ‘UONEIYLIdA [BIIUYIIL
‘ySnoayprem aaniuSo) Quawssasse aanuSo)
‘aouewrrojrad dnsougerq/esrur)) {sardajens jo
JUSWISSISSE 10J IOMIWeRl] :OHM ‘Surp1odax
093pIA ‘AI[Iqes) ‘SIsA[eue IOp[OYR[EIS LOMS
{SISA[EUR  MIOMIBU [BID0S ‘JUIWISSISSE MSTY
‘{(pazipiepuejs-uou)  sarreuuonsand  (vd41)
yoeordde >iomawely [ed1307 {(pazipiepuels
-UOU) SMIIAIdIU] ‘UONEN[EAd DNSLINAH ‘MIIA
-1yur dnoig sndog ‘Apmis prarg ‘rydpg ‘pred
-9100s paduefeq aInpadoxd yiom Jo sisA[euy

001 uoneSnIW

PUB JUIWISS3sse sLI 0y a1d e se pue [00) uon
-enyeAd 20y 3sod e se [apowr de8 Aear-udisaq
pauonuauw IoN

a1reuuonsan a8esn jo uon

-ea1s1ydos Jo [9A9] Y ‘pauriojrad Sysel Jo Iaq
-WINU Y, ‘passad01d spI02aI JUI[D JO JIdqUINU
9y ‘pazimn suondunj 1andwod jo Iaquinu
9YJ ‘uondauuo0d I1asn jo YISus[ 3yl SuIpioday
sisA[eue

Jgauaq 350D ‘stsA[eue A[nIn 350D ‘sishfeue ssau
-9AID3YD 150D ‘sIsA[eue UONEZIWIUIW SO
(esn aunnoi Surmnp)

sa1pn3s SurIojruoy {(uonejuswa[duwir 193je) sar
-pnas A1[1qIseaj puelojid {(Juswdo2Asp walsAs
Suinp) suonepijeA pue UONEIYLIIA [BIIUYIJL

pauonuauw JoN
sde8 Anyuno) ‘sdeg 103235 earrd-o1iqng ‘sded 3xa1u0d uoneyuawaduwr-udisaq ‘sded 3jos-piey :a1njrej jo sadAy

-yd1y (Asuowr pue swn Aprenonsed) s90IN0SAI IIYI0 PUB ‘SIINIINIIS PUE SWISAS JudwaSeuey (sanualadwod jo syadse
aaneyenb pue aaneinuenb ay) yroq) sy pue Suwyels {(Isajruew axe sonpIjod pue aINI[Nd Se Yons s103ej Yorym ySnoryy
‘UOISUWIP A3 3Y)) SAN[BA PUB SIATIIIIQQ ‘(SIYIO PUB SIASN JO SIANIATIIL 3)) S3SSV0I{ (2I8MIJOS pue dIeMpIey yloq) £30
-[ouy2ay {(*239 ‘SMO[J BIep ‘s310)S BIEP) UONBULIOJU] SINIINIISLIUI 9IBMIJOS PUE dTBMPIRY ‘QINIONIS S,U0NRZIUBSIO 1asN )
Inoqe suondwnsse pue ‘saAnd3(qo pue aIMnd ‘S[[DS ‘SINIANIE SIasn ay3 Inoge suondwnssy ‘SaANI3(qo ‘sanjeA [eInind
1193 pue s1auSIsa( $10108f [edn1od pue JIWOU0II ‘TeITUYII] ‘[BUOISSA0IJ STH Y3 Jo suoridaduod uSisap pue sanifeal Jual
-IND U3aMI9q sIsTxa Jey) ded jo az1§ (ASaens [euoneziueSio pue S| uaamiaq 1y 11oddns o) papuajul 131 yse) 3yl pue A3ojou
-(29] U9aM13q JI] JUSWUOIIAUD I PUE ‘WI)SAS JUSWISLUBWI B ‘WIISAS UONBULIOJUT U ‘WS)SAS [PUONBZIUBSIO UB UdaMID] IL]
(Snd) uonoejsnes 1sn-pug

a8esn waisAs

SI033e) drurouody

$I10]DBJ [EDIUYDI-01D0S ‘SI0)

-oe] [euoneziueSIQ SUONIE JO SUOISIIAP ‘SUn[UIy) SI9sn uo §J jo 3oedwr ay], ‘s19sn 03 papraoxd uonewrroyur jo Arenb ayr
(wra3sAs paseq-I] aY3 JO SUOISIDA JAISSIIONS UdaMIdq Aduedaidsip

d[qIsIA) uonednpy {(Iopuaa e jo 1amod [erpueuy Supde|) Awrouodq (3oNPUod Jo SINI [edIYId Junsixa pue sme[ yim aduerd
-wIod {spIepue)s pue suone[n8al uo wIaduod Mof) [e3a7 {(uonedynads syuawaImbal yiim AIUI0Juod JO UOIIBIYLIIA JUDY
Jnsut ‘pajonb Lipeuonduny ay3 310ddns Jou pIp Jo0puaa ‘sarnseawt adueLIo)Iad 19Y30 pue 33e1 asuodsal sad10yd UOEIUIW
-oiduur pue uSrsap syoeduwr 31 JeY) PIDLIISAT 08 ST AS0[OUYDID) Y J[2SIaY/STY ssa1dxa ued Iasn ay) Aem 3} Ul SUOTILITWI])
[e21uydIL. {(10puA 33 Jo uoneziuegioal ssaursng ‘Surropua) radoxduwr ‘sasturaid Suoim uo paseq Juawdpn/( suerd uoney
-uawa[dwI snonIquIeIaA0) JuswaSeueyy {(suonedadxa ySIy 003 3ABY SIISN 3S[9 RIIYMIOS S10M Os[e 3de[d U0 Je syI0M
JeyM Je) Surwinsse) [exnan) {(uoneniis qol UMo Jo [0IIUO0D JO SSOJ JO Jedj JO ISNeIaq AdUeISIsal tadueidadde 1asn Sunewrn
-S9I9pUN {19SN A3 SUIPLO[I2A0) [RIOIARYAY {(IX)U0d [euoneZIUESI0 9Y3 Surpuelsiapun jou) [euoneziuesiQ {(3a81ey Sumnow
‘J[os1ay/s1y ssa1dxa ued I9sn 3yl AeM 33 UI SUONIEIWI] ‘SUOTIEIDAAXD 399U JOU S0P WIAISAS 3Y1) [EUONIDUN] :SI0IDEJ dIN[Ie]

(Lv) vooz
1odardoysyiopm [fe 39 xopudxg ‘[

Apnis ased e pue

MIIAdI 2IMeINIT  (£) 9007 [SYH A

()

MIIAI 2INIBINIT 800 [SIPIPSSY dA

:e11716

15(12)

)

Iran Red Cres Med ]. 2013



Sadoughi F et al.

Table 3. The HIS Success Factors and Their Frequency in Selected Studies

Success Factors Sub Factors Frequency (%) Reference No.
Functional Preparation of the user requirements 4(25) (38, 43, 44,28)

Alignment of the role and design of the HIS (Task-technol- 4 (25) (3,28,39, 41)

ogy adaption)

Flexibility towards dynamic changes and changesinthe 4 (25) (28, 41,43, 44)

organizational context

Added functionality are provided by the HIS, enabling us- 3 (18.75) (28,41, 44)

ers to provide new or better services

Improve clinical performance and outcomes 4(25) (15, 41, 44, 45)

In general 9(56.25) (3,15,17, 28,38, 39, 41, 43, 44)
Organizational Collaboration and cooperation 6(37.5) (17, 28, 38, 41, 42, 44)

Participation in decision-making 3(18.75) (11, 41, 44)

Work from the workflow 3(18.75) (28,44, 46)

Support from higher level organizations 3(18.75) (28, 41,44)

Make implementation a transparent process within the 2(12.5) (28, 44)

organization

Organizational stability 3(18.75) (38,44, 46)

Rate of hospital independence and authority 1(6.25) (41)

Organizational capacity for changes 2(12.5) (39,44)

In general 13 (81.25) (3,11,15,17, 23, 28, 38, 39, 41-44,

46)

Behavioral User involvement 4 (25) (28, 42, 44, 46)

User engagement and commitment 6(37.5) (28,39-42, 46)

Resistance to changes 3(18.75) (28,38, 41)

User knowledge and skills 6(37.5) (3,38,40-43)

Stakeholder, user and patient satisfaction 15(93.75) (3,11,15,17, 23, 28, 38-46)

Motivational activities 5(31.25) (17,29, 40, 41, 46)

User acceptance (perceived system ease of use, perceived ~ 7(43.75) (29, 38-43)

system usefulness)

In general 15(93.75) (3,11,15,17, 23, 29, 38-46)
Cultural Understand health care as a specific culture 1(6.25) (29)

Understand the local culture (such as attention to cultural 3(18.75) (3,29, 44)

differences between public and private hospitals as well as

developing and developed countries)

Preparedness and willingness towards cultural change 1(6.25) (29)

(professional culture)

Expectations of users 3(18.75) (29,38, 41)

In general 6(37.5) (3,17, 29, 38, 41, 44)
Management Managers commitment 5(31.25) (29,38, 40, 41, 44)

Formulation and expression of a clear vision for the enter- 1(6.25) (44)

prise showing the HIS as part of it

Setting clear goals and instructions 3(18.75) (3,17, 44)

Flexible planning 3(18.75) (29, 41, 44)

Prospective and proactive control 1(6.25) (29)

Coping with the impact of change 3(18.75) (3,28,44)

Internal communication and clear feedback 3(18.75) (28, 41,44)

Having a strategy 4(25) (28,40, 41, 44)

8 Iran Red Cres Med J. 2013;15(12):e11716
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Technical (system
quality, information
quality and service

quality)

Strategy

Economy

Education

Legal

Handling the diversity within stakeholder goals

Using formal project management methodology

Dedicate, availability and prioritize of competitive hospital

resources (human, financial and physical resources and
time)

Identify and mitigate risk (risk management)
Consider IT implementation as a change process
Understanding socio-technical nature of HISs

Regular evaluations and using their results at different
stages of HIS life cycle

In general

Integration with Legacy system

Interoperability and Interconnectivity
Usability

Balance between flexibility and stability of IT
Reliable technical infrastructure or network,
Complexity of the system

Information quality (relevancy, usefulness, completeness,
etc.)

Response time (system speed)
System security

Service quality (the support provided by the information
department, the support provided by the maintenance
company)

Quality of user documentation

Flexibility and adoptability, enabling future functional and

technical changes
Using proper standards, coding and nomenclature

In general

National, regional, organizational

Accepted also at lower levels

Alignment between system strategies and hospital strate-
gies

In general

Return on investment (material or immaterial)
Justification of increase of costs

Sufficient funding

In general

Sufficient training to make the best out of the daily opera-
tion

Sufficient training to provide an understanding of its limi-
tations and future potentials

In general
Compliance with legal requirements

Know what the legal constraints/opportunities are

Iran Red Cres Med ]. 2013;15(12):e11716

2(12.5)
2(12.5)
6(37.5)

1(6.25)
1(6.25)
3(18.75)
2(12.5)

11(68.75)

3(18.75)

5(31.25)
3(18.75)
5(31.25)

2(12.5)
5(31.25)

1(6.25)
13 (81.25)

2(12.5)
1(6.25)
3(18.75)

(43.75)
25)
25)
25)
11(68.75)
3(18.75)

7
4
4
4

(
(
(
(

1(6.25)

7(43.75)
1(6.25)
1(6.25)

(28,38)
(38,46)
(3,17, 38, 41, 43, 44)

17)
28)
11,15,17)
40, 44)

(
(
(
(

(3,11,15,17, 28, 38, 40, 41, 43,
44,46)

(28,40, 44)

17, 42)
28,38,40-42,44,46)

28, 40)

3,38)

17,28, 38)

3,11,15, 23, 28, 41, 42, 46)

— - BN BS

(28,40-42,44)
(40-42)
(28,40-43)

(40, 42)
(28,38, 41, 42, 44)

(40)

(3,11,15,17, 23, 28, 38, 40-44,
46)

(28, 41)
(28)
(3,38, 46)

3,28,38, 40, 41, 44, 46)
15,28, 40, 41)

15, 28, 41, 45)

28,40, 41,44)

3,11,15,17, 28, 40, 41, 43-46)
17,28, 40)

(
(
(
(
(
(

(17)

(17,28, 40-44)
(28)
(28)
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In general

Ethical Compliance with existing ethical rules in affairs manage-

ment
Privacy and confidentiality
In general
Political Political games/conflicts
Willingness towards investment on IT systems
Reliable external partners

In general

2(12.5)
1(6.25)

1(6.25)
3(18.75)
2 (12.5)
1(6.25)
2(12.5)
5(31.25)

(28,38)
(28)

(38)
(28,38, 41)
(28,38)

(28)
(28,38)
(

3,28,38,41,44)

Table 4. The HIS Evaluation Methods and Their Frequency in Selected Studies

Evaluation Methods Frequency (%) Reference No.
Analysis of work procedure 1(6.25) (47)
Stakeholder analysis 1(6.25) (47)
Organizational readiness 1(6.25) (44)
Framework for assessment of strategies 1(6.25) (47)
Thinking-aloud 2(12.5) (15,45)
Cognitive assessment 2(12.5) (15, 47)
Cognitive walkthrough 2(12.5) (15,47)
Heuristic evaluation 2(12.5) (15,47)
Balanced scorecard 1(6.25) (47)

Risk assessment 3(18.75) (3,40, 47)
Focus group interview 2(12.5) (40,47)
Delphi 1(6.25) (47)

Social network analysis 2(12.5) (15, 47)
Randomized controlled studies 3(18.75) (15, 45, 47)
Use proxy outcomes (decreased medication errors, improved adherence to practice 2(12.5) (45, 47)
guidelines, and improved quality of documentation)

Interviews 4(25) (23,39, 45, 47)
Questionnaires 5(31.25) (11, 23,39, 45,47)
Functionality assessment 1(6.25) (47)
Design-reality gap model 1(6.25) (3)

Logical framework approach (LFA) 1(6.25) (47)

Work sampling 2(12.5) (23,39)
SWOT 1(6.25) (47
Studying the existing documents and Chart review 2(12.5) (23,39)
Technical verification 2(12.5) (11, 47)

Video recording 3(18.75) (11, 45, 47)
Time studies 2(12.5) (23, 45)

Kept the log 2(12.5) (11,23)

Effect assessment 1(6.25) (47)

Field study 1(6.25) (47)

Cost minimization analysis 1(6.25) (11)

Cost effectiveness analysis 3(18.75) (11, 40, 45)
Cost utility analysis 3(18.75) (11,40, 45)
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Cost benefit analysis

3(18.75) (11,40,45)

5. Discussion

The results of the present research indicate that the em-
phasis of HISs evaluation moves from technical subjects
to human and organizational subjects and from objec-
tive to subjective issues. Therefore, this issue entails more
familiarity with more qualitative evaluation methods.

It has been proved that the application of HISs can create
basic changes in culture, policy and authority, which link
professional groups to one another in an organization.
However, these basic subjects have not been identified in
many of success models. These issues result in the inabil-
ity of these models to interpret some cases of failure (39).
Many studies published about the success of information
systems have been carried out by focusing on the model of
Delone and McLean (48, 49). Since in this model some im-
portant factors have not been considered, the mentioned
studies cannot present a comprehensive model in this
field. For instance, they deal with supporting the top man-
agers and the involvement of users, and point out that
these factors can influence the level of success, but these
variables are not considered in this model. Moreover, other
factors like culture and organizational characteristics are
not considered in this model. The changes of procedures
and culture are among the obstacles which are reported
in widespread use of health care information systems (41).
Other studies emphasized on organizational and manage-
ment factors such as management commitment, a cham-
pion and his/her characteristics (28, 38, 41, 51, 52).

The findings indicate that, among different factors of
success, user satisfaction to measure HISs success is of
special significance (3, 11, 15, 17, 23, 28, 38-46). This factor
is probably the most widespread factor used in measure-
ment of success (11, 41, 42). Even though some research-
ers may doubt about the reliability and appropriateness
of using the user satisfaction to measure the success of
information systems (52, 53), the researches which have
been carried out, have proved that satisfaction is a use-
ful criterion to measure the success of the system (11, 32,
54, 55). However, in the field of health care information
systems, only four percent of researches have used the
criterion of the influence of user satisfaction, whereas
this rate reaches almost 20 percent in the researches
of information systems (56). The findings show that, in
published literatures, special attention has been paid to
the economy factors and their evaluation (3, 11, 15, 17, 28,
38, 40, 41, 43-46). On the other hand, when the efficiency
of investment in IT is studied, some problems manifest
themselves as follows (11):

1- The expenditures are mostly indirect, so their calcula-
tion is difficult

2- The benefits and organizational impacts are often in-
tangible, so their realization may take a long time

Iran Red Cres Med . 2013;15(12):e11716

In spite of these problems, findings show that there
are appropriate and verified methods for evaluating
economy aspects which provide useful information in
this area. The other point which seems noticeable about
the success factors of the HIS refers to two of selected ar-
ticles indicating that the evaluation of HISs is one of the
success factors (40, 44). We believe that the quality and
quantity of evaluations and using their results at differ-
ent stages of the HIS life cycle can be an influential and
significant factor in the success of such systems, and this
factor can be studied through methods like interviews
and studying the existing documents.

The findings reveal that, among the suggested methods
for the evaluation of success or failure factors of HISs, us-
ing questionnaires (11, 23, 39, 45, 47) and interviews (23,
39, 45, 47) are more emphasized. Questionnaires are the
best approved method for the evaluation of personal
opinion, perception and attitude which is widely used
in information systems and health researches. A compre-
hensive interview and focus group interview are effective
on understanding how and why events have happened
or will occur and on the perception of users about how
affairs can be done more efficiently (39).

Among the evaluation methods extracted for this re-
search, some methods are based on the retrospective na-
ture (like functionality assessment). The other kinds such
as balanced scorecard and delphi methods might present
aguideline for planning and revision HISs, which provide
formative evaluation (57). Some methods may not meet
the specific information needs in the related field com-
pletely, but can be used as valuable supportive means
in the field of evaluation. As the symptoms of a disease
comprise a part of the pattern of that disease all these
methods present a pattern to show the success or failure
(8). The presented methods are adapted from different
sciences including psychology, social science, computer
and health informatics sciences. Applying adapted evalu-
ation methods requires methodological skills, discipline,
innovation and flexibility to adapt the chosen method
with the intended case, its situation and specifically in-
formation needs (8, 24).

The major limitations of this study are that some select-
ed studies deal with only success and failure factors (28,
38,42,43,46), or focused on evaluation methods (47), but,
due to the significance of these studies, they are consid-
ered and reviewed in this research. In addition, among
the extracted factors, there were some factors which
could be placed in different groups and several discus-
sion sessions took place to choose the most appropriate
category for each factor. Another limitation is that only
the articles written in English were selected; therefore,
there might be some noteworthy articles in this field
published in other languages.
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In most of the reviewed articles, the main focus has been
laid on the necessity of using multi-method approaches
and combining methods to obtain more comprehensive
and useful results. The integrating of different methods
can be beneficial to find an inclusive answer to evaluation
questions. The integrity of supplementary methods, data
sources, theories and observers are studied under the
term of triangulation (58). The combination of qualita-
tive data gathering approaches (such as observations and
interviews) and quantitative data gathering approaches
(such as questionnaires and work sampling) provides a
good opportunity through triangulation to improve the
quality of results (59).

Finally, in this research, the extraction of key concepts
of each study was carried out through applying meta
synthesis, and such concepts were put together and clas-
sified, then the suggested framework was formed to eval-
uate the HIS success [ Table 5 ]. This framework includes
12 main factors, 67 sub factors, and 33 suggested methods
for the evaluation of these sub factors. One can deter-
mine the appropriate method based on this information
and with a general review of the listed methods and fac-
tors, or he/she can create better and more comprehensive
methods based on his/her information needs. Of course,
more attempts and investigations are still necessary to be
done in this field.

Table 5. The HIS Success Factors and Their Suggested Evaluation Methods

Success Factors  Sub Factors Evaluation Methods
Functional Preparation of the user requirements Analysis of work procedure, Stakeholder analysis,
Organizational readiness, Framework for assessment of
strategies
Alignment of the role and design of the HIS (Task- Thinking-aloud, Cognitive assessment, Cognitive
technology adaption) walkthrough, Heuristic evaluation, Analysis of work
procedure
Flexibility towards dynamic changes and changesin  Organizational readiness, Balanced scorecard, Risk as-
the organizational context sessment
Added functionality are provided by the HIS, enabling Focus group interview, Delphi, Social network analysis,
users to provide new or better services Stakeholder analysis
Improve clinical performance and outcomes Randomized controlled studies, Use proxy outcomes
(decreased medication errors, improved adherence to
practice guidelines, and improved quality of documen-
tation)
Organizational Collaboration and cooperation Social network analysis, Stakeholder analysis
Participation in decision-making Focus group interview
Work from the workflow Social network analysis
Support from higher level organizations Stakeholder analysis, Interviews (non-standardized)
Make implementation a transparent process within ~ Focus group interview, Social network analysis, Stake-
the organization holder analysis
Organizational stability Social network analysis, Organizational readiness
Rate of hospital independence and authority Interviews
Organizational capacity for changes Organizational readiness
Behavioral User involvement Social network analysis, Stakeholder analysis, Focus
group interview, Questionnaires
User engagement and commitment Focus group interview, Social network analysis, Stake-
holder analysis
Resistance to changes Organizational readiness
User knowledge and skills Focus group interview, Questionnaires
Stakeholder, user and patient satisfaction Focus group interview, Questionnaires
Motivational activities Focus group interview, Personal interviews
User acceptance (perceived system ease of use, per- Focus group interview, Questionnaires
ceived system usefulness)
Cultural Understand health care as a specific culture Analysis of work procedure
12 Iran Red Cres Med J. 2013;15(12):e11716
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Management

Technical
(system qual-
ity, information
quality and
service quality)

Understand the local culture (such as attention to cul-
tural differences between public and private hospitals
as well as developing and developed countries)

Preparedness and willingness towards cultural change
(professional culture)

Expectations of users
Managers commitment

Formulation and expression of a clear vision for the
enterprise showing the HIS as part of it

Setting clear goals and instructions

Flexible planning

Prospective and proactive control

Coping with the impact of change

Internal communication and clear feedback
Having a strategy

Handling the diversity within stakeholder goals

Using formal project management methodology

Dedicate, availability and prioritize of competitive
hospital resources (human, financial and physical
resources and time)

Identify and mitigate risk (risk management)

Consider IT implementation as a change process

Understanding socio-technical nature of HISs

Regular evaluations and using their results at different
stages of HIS life cycle

Integration with Legacy system

Interoperability and Interconnectivity

Usability

Balance between flexibility and stability of IT
Reliable technical infrastructure or network,
Complexity of the system

Information quality (relevancy, usefulness, complete-
ness, etc.)

Response time (system speed)

System security

Service quality (the support provided by the informa-
tion department, the support provided by the mainte-
nance company)

Quality of user documentation

Flexibility and adoptability, enabling future functional
and technical changes

Using proper standards, coding and nomenclature

Iran Red Cres Med ]. 2013;15(12):e11716

Analysis of work procedure, Functionality assessment,
Design—reality gap model

Organizational readiness

Focus group interview

Logical framework approach (LFA)

Balanced scorecard, Framework for assessment of strate-
gies

Balanced scorecard, Framework for assessment of strate-
gies

Documents and chart review

Logical framework approach (LFA)

Organizational readiness, Work sampling

Social network analysis

Framework for assessment of strategies

Stakeholder analysis, Organizational readiness

Analysis of work procedure, Balanced scorecard, Frame-
work for assessment of strategies

Risk assessment, SWOT assessment

Risk assessment, Design—reality gap model

Analysis of work procedure, Framework for assessment
of strategies

Interviews, Questionnaires, Delphi

Interviews, Studying the existing documents and Chart
review

Technical verification

Technical verification

Cognitive assessment, Cognitive walkthrough, Heuristic
evaluation, Video recording, Thinking-aloud, Work
sampling, Time studies, Kept the log

Organizational readiness against change
Technical verification
Technical verification

Chart review, Questionnaires

Questionnaires, Time and motion studies, Work sam-
pling
Technical verification

Review of contracted task agreement and chart review,
Questionnaires, Interviews

Thinking-aloud, Questionnaires, Interviews

Technical verification

Technical verification

3
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Strategy National, regional, organizational
Accepted also at lower levels

Alignment between system strategies and hospital
strategies

Economy Return on investment (material or immaterial)

Justification of increase of costs
Sufficient funding

Education Sufficient training to make the best out of the daily
operation

Sufficient training to provide an understanding of its
limitations and future potentials

Legal Compliance with legal requirements
Know what the legal constraints/opportunities are

Ethical Compliance with existing ethical rules in affairs man-
agement

Privacy and confidentiality
Political Political games/conflicts
Willingness towards investment on IT systems

Reliable external partners

Framework for assessment of strategies
Focus group interview

Framework for assessment of strategies

Delphi, Effect assessment, Field study, Cost minimiza-
tion analysis, Cost effectiveness analysis, Cost utility
analysis, Cost benefit analysis

Delphi, Cost effectiveness analysis, Cost utility analysis,
Cost benefit analysis

Delphi, Cost effectiveness analysis, Cost utility analysis,
Cost benefit analysis

Functionality assessment, Work sampling, Time studies
Focus group interview

Field study, Review of legal documents
SWOT, Interviews

Focus group interview

Focus group interview, Chart review
SWOT, Delphi
Interviews, Questionnaires

Chart review and review of contracts as well as history of
partners activities
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