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ABSTRACT

Healthcare Information Systems (HISs) in hospithlsve become an influential factor to provide
cooperation among physicians in sharing healthdaf@mation. Many cooperative HIS models were
proposed. However, they focused on managemeneqgbdltients’ information and do not address theeissu
of improving the physicians’ skills due to manytfas. In this study, a mixed data collection applo&s
used first to determine the current levels of coajn among physicians with regard to the shaohg
information and skills in the patient treatmenthivitselected hospitals in Kurdistan region of IfElge second, it
is first used to determine factors affecting suobperation and second to determine how the aetvitif
Research and Development (R&D) units affect thigpeoation. The results of this study showed that th
cooperation among physicians in sharing informadioc skills is poor due to the six important fagtdihe study
also founded that there is positive relation betwB&D unit activities and cooperation among physisi in
sharing patient information and their skills. Thady findings provided that the development of erafive
HISs environment should be adapted based on an apgmomic, flexible and cooperative model to supp
exchange of productive information among physiciangal time in order to improve their skills bycgiring
new knowledge from each other within same and hewdiferent hospitals.

Keywords. Cooperation, Healthcare Information System (HF&)tors, Flexible and Cooperative Model

1. INTRODUCTION healthcare system has used many types of cooperatio
among physicians and HISs in hospitals have deeélop
Cooperation among physicians in sharing information to allow easy exchange of up-to-date patient infdiom
has become an important issue in healthcare systems among medical staff in real-time. Hence, there nis a
provide a good quality care for patients. Healtbcar urgent need for integrated multi-HIS to provide an
systems include individual centers supported by effective cooperative HISs environment (Yaegal.,
autonomous Healthcare Information Systems (HISs),2010). There are many cooperative HIS models (Aknin
such as hospitals (Fedele, 1995). HISs in hospitalsand Aknine, 1999); but, these models are develgsed
accumulate electronic information, such as patientwarehouses containing patient information (Skikobal.,
records, doctor schedules and others (Al-Khawlani,2008) and they are limited by their capability éact to
2009). HISs play an important role in providingipat system changes, especially in the circulation and
information to physicians, nurses and administeativ updating of new data, knowledge and information
staff, thus HISs can be a significant factor ineleping (Kirikova, 2009). Over time, new requirements of
cooperation among physicians with regard to sharingcooperation among physicians will emerge to design
healthcare information (Yangt al., 2010; 2011). The cooperative HISs environment, where they need to
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maximize information sharing in order to provide (Skiltonetal., 2008; Xiaoet al., 2010), that may lead to
accurate information in an appropriate and timely poor cooperation activity (Reddyal., 2011).

manner to support physicians’ decisions, hence According to the World Health Organization (WHO)
producing better healthcare services (Skilten al., and the Ministry of Health (MOH) of Iraq, the lack
2007). Thus, the cooperation among physicians besom computerized HIS in most Iragi hospitals leads ¢orp

an important issue in a developing cooperative HiSsdata analysis and information flow within the haapi
environment: but such an environment needs to€nvironment. Also, the healthcare system in Iragtiis
overcome many challenges, such as the difficulty ofCentralized and hospital-based. This situation bapg
managing and controling huge data in complex Pecause the country faced enormous problems, siich a
healthcare systems; the maintenance autonomy &r ea poor security a_nd the effects of war (WHO, 20061eA
site; flexibility approach for cooperative requiremt in  the 2003 invasion on Irag, many doctors left thentry
accommodating the dynamic nature of health ser,vicesbecause of the_ deterioration ‘.)f healthcar_e Services
and acquiring real-time new knowledge from external ShOrtage of medical staff and violence against afsct
environments to produce a multi-expert care teamesé (including s_everal_ as_sassmatlons)._ Not surprigingl
challenges are prominent factors affecting coojmrat current medical skills in Iragi hospitals are vergor

among physicians in sharing healthcare im‘ormation(Bumhalmet al., 2012). In Iraqi hospitals, physicians
(Dembo, 2010: Skiltoet al., 2007; 2008). work individually and not cooperatively as a resoft

: . time factor. Physicians also generally lack coofenan
In many developing countries, HISs are separata fro 4 g Y ven

) L sharing patient information and skills in their pial
each other and mostly using manual system. THS&S  gng with other hospitals. These situations lead to

same for most Iragi hospitals (At al., 2011). The  jhadequate access to primary care, low quality oadi
disintegrated HISs and manual system lead to ldck otreatment level and physical facilities that requinajor
information sharing and cooperation among meditdf, s repairs (Alwan, 2004; WHO, 2006). In particulare th
impeding optimal usage of healthcare resources andrederal Region of Kurdistan in Iraq recently ingtrin
delaying findings of new diagnostics and theramsuti the development of healthcare faciliies and safe
as large amount of data are difficult to manage andmovement between cities and moved to automate the
control in a paper environment. In such case, it ishealthcare systems of regional healthcare orgamimat
difficult to distribute information regarding new with the support of the regional ministry of health
discoveries among hospitals; but these new infoboma (Heshmati and Darwesh, 2007). In addition, theamgji
are important to enhance both physicians’ knowlgdge minister reported that “the new generation is boith
skills and improving healthcare services (Dembd,(30  many diseases including congenital heart diseasehwh
New knowledge is not acquired in realtime in we don't know why and it may be associated with the
disintegrated of HISs and manual systems. Cooperag ~ long-term effects of chemical bombings in Kurdistan
communicating sharing of skills among physicians between 1987 and 1991" (Isa, 2008). The regional
improves their skills in providing patient treatmheior ~ Minister also added that heart disease is a magdngm
higher-quality care to patients (Chiassaral., 2007;  in Kurdistan region (KRG, 2007). Furthermore, skiind
Dembo, 2010; Kannampallit al., 2011). Physicians €xperiences of the local surgeons and cardiologigts
working individually are not able to improve thekills in ~ 1acking (Burnhamet al.,, 2012; Custer, 2009). Therefore,

diagnosing patient's disease and providing therapy the Physicians in cardiac centers need to coopevite
healthcare centre as working independently lead toPth€r Physicians to improve their skills and enleatieir
insufficient experience (Burnhast al., 2012; Munet al ability to provide excellent medical services tdizeins

2009; Weiret al., 2011). (KRG, 2007). .
Research and Development (R&D) unit is an This study follows a complementary mixed method to

important unit as there are many experiments and(l) (je_term?ne th(_e currgnt Ieve_Is of coo_per_ation 1&gno
activities that lead to new knowledge and inforomi physicians in sharing of m_formatlon and skll_lsﬂme pat!ent
hence, it play an important role to improve coagien  reatment, (2) to determine factors affecting coafien
among staff and enhances services by exchangindhiidives among physicians and (3) to determioe lthe
operation activities among staff (Chiesa, 1996). activiies of R&D units affect such cooperation tiwo

According to the cooperation among physicians in government hospitals in Kurdistan region of Irags&d on
sharing information within the hospital environment the aforementioned, the study aims to recommend an
there are many factors that lead to lack of actess adequate cooperative HISs model to improve phystia
relevant and up-to-date information among physi&ian skills within the hospital environment.
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2. RELATED WORK studies also indicate that using manual and indafid
systems has led to insufficient cooperation among
2.1. Cooperation Among Physicians within the medical staff. Furthermore, many hospitals nowadays
Hospital Environment use both manual and computerized systems because of
) ) ) ~ the complexity of healthcare system environments
The term “cooperation” in the field of healthcase i (Kumaret al., 2012). Therefore, such countries need to
defined as the communication that occurs amongintroduce information technologies and effective
he_althcare practi_tioners when sharing informatiod a cooperation in their healthcare systems (Mengaap).
skills in  patient care (Gabourst al., 2009; Ali et al. (2011) reviewed and assessed HIS in war-
Scandurraet al., 2008; Weiret al., 2011). Several  gtricken Iraq. Before 2003, Iraq was completelyate
researchers call such exchange of information asgom other countries around the world. After thed20
“collaboration”. In this study, the term “coopew@il' is  jnvasion, healthcare services deteriorated and many
used. This section covers a number of relevantessu goctors left Irag. Public and private healthcaretees
on cooperation among physicians from different g ffered and, consequently, so did effective coamtjmm
centers or hospitals. It aims to discover the Isw# within the healthcare systems.
cooperation among physicians_ in_sharir_lg information According to Chiesa (1996), cooperation among
and the effect of this cooperation in patient omes.  gecentralized R&D units within the same firm has a
As noted in various studies, the nature of medigak positive effect on product outcomes. This effedbased
in healt_hcare syst_ems is cooperative among heathca 5, the fact that activities of R&D units in any teg
profe_ssmnals (Chiassost al., 20075 Ku2|emsl_<y.and play an important role in improving cooperation ago
Varpio, 2011). Researchers have directed thein@i®  giaff and in enhancing services. In addition, Chies
to study the role of cooperation in healthcare how to added that the tasks of R&D units can be carrieicbgu
best support cooperation among the medical ste§uls oy changing activities among staff within the same a
show that poor technology systems may result ik &C  \ith different units. Furthermore, the acquisitiof
cooperation among the medical staff (Redtlyal., 2011) new knowledge by the staff can be investigated
and consequently, may harm patients (Wéeial., 2011).  tprough  externalization of R&D activities by
According to Reddyet al. (2011), an established gychanging information among the staff using Web-
cooperation among physicians and healthcare workerg);qeq techniques (Chiesaal., 2004). An article in
needs an appropriate communication system. Theralene (he RCN (2004) also added that providing quality

model of collaboration in any system is illustrated-ig. patient care depend on R&D activities in healthcare

1 (Abdullahet al., 2005). . systems. This claim means that lack of cooperative
Figure 1_shows that many types (_)f collal_)_oratlon activities may lead to poor patient outcomes.
exist, including face-to-face collaboration, which a In Iragi hospitals, the lack of cooperation among

tc):)pll?a bg‘;aﬁgzcgoggﬁb&ggazornact'horg'n oﬁrs‘ot:hoellralt'ypet Of bhysicians in sharing information within same asthizen
y different hospitals exists due to mostly use masysiems

which uses video-conferencing and telemedicineesyst . ;
(Hameedet al., 2008). In addition, there is asynchronous (2011). There_fore, this _study addre;ses such catirer
among physicians by using cooperative HISs.

collaboration, in which hospital staff use ElectcoHealth
Records (EHRS) as tools for communication (Cokirgl., 2.2. Cooperative HI SModels
2011). Finally, a distributed asynchronous collakion is
another type of collaboration wherein healthcare  Cooperative HISs can improve patient treatment and
practitioners can cooperate with each other byimfpar provide up-to-date information allowing physicians
healthcare information and activities in differéintes and  informed decisions (Ruxwanet al., 2010). There is a
places. HIS is a type of asynchronous and distibut need for an integrated cooperative HIS environment
asynchronous collaboration. Such systems provitlerta  because many HISs units are decentralized and
information to physicians, nurses and administeattaff autonomous (Yangt al., 2009).
about their work (Yangt al., 2011). Aknine and Aknine (1999) proposed a multi-agent
According to studies by Akt al. (2011); Gabourgtal.  cooperation model between hospital actors (i.e.,
(2009); Hameed et al. (2008); Mengiste (2010); doctors, nurses, analysts and others) to introdbee
Scandurraet al. (2008); VanVactor (2012) and Yamegal. best services to accelerate patient treatment. Merye
(2010), many developing countries including Iraiti ase this model focuses only on patient information
manual and stand-alone systems in their hospitdiese aggregated in a centralized location.
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Same time Different time
Same place Face-to-face collaboration
(Synchronous) Asynchronous collaboration
Different place Distributed synchronous Distributed asynchronous
collaboration collaboration

Fig. 1. Collaboration of working model

Skilton et al. (2007) proposed to a model that connect Based on previous studies, most of the earlier
HISs based on virtual organizations with servicested researches focused on the patient information and
architecture aims to increase flexibility and esibility information about providing better services to @ais

of the system but this proposed model merely foe@se  such as patients follow up; however, none of these
viewing patient information in a centralized locati  researches look at developing real-time cooperaii&s
Ruxwana et al. (2010) studied five rural healthcare model to improve physicians’ skills. Challengesdiming
centers on how Information ~ Communication so is due to factors: (1) each medical units wish t
Technologies (ICTs) can be used more effectively tomaintain autonomy in cooperative HISs environméy,
improve the health system based on the participant; fiexible cooperative approach is not the norrsharing
requirements looking at ICT solutions in achieving inormation in such an environment evidence fronnyna

.c?copera.tion_ arrr:ongh mediclal Lstafzfooséharing gp;ztient models that was developed as centralized datalmase t
information in these hospitals. Lu (2005) propo share patient information among units (Skilten al.,
use of Computer Supported Cooperative Work (CSCW)2007_ 2008; Yanet al., 2010)

technology focusing on factors including cooperatio
activities initiatives of the physicians; physicsan
collaboration and information sharing in patient
treatment and collaboration in resources and tasks

scheduling. National Immunization Information Syste To achieve the objectiv_es of the current study, the_
(NIIS) model proposed by Chiet al. (2007) included researcher adopted the mixed methods approach. This

central database to investigate aggregating date fr method included bot_h qualitative and quantitative
different databases that lead to many benefits ofinstruments of collecting data. The use of both the
providing information in integrated form and spégdi  instruments was necessary to encompass the differen
Kuziemsky and Varpio (2011) proposed an awarenesdispects of cooperation among physicians in sharing
model to enhance the ability to design HISs to supp information and skills in the patient treatment it
asynchronous inter-professional collaborative carethe hospital environment. According to Curey al.
delivery. Reddyet al. (2011) found that most of earlier (2009), the combination of both qualitative and
cooperative HISs models focus on sharing of patientquantitative data collection, as a mixed methods
information among physicians. approach, can be useful, especially in the healéhca
In particular, the MOH of Irag started using services research. The philosophy behind this
information technologies in healthcare systems. approach is that the systematic synthesis of differ
However, the MOH faced problems during the methods will compensate for some of the inherent
implementation of these techniques. The main reasorweaknesses of the individual methods when applied
for such difficulties was that healthcare systems i alone (Curryet al., 2009; Kopala and Suzuki, 1999).
Irag were hospital-based and centralized (WHO, In this research as case study, qualitative and
2006). In addition, physicians were working quantitative data collection instruments included
individually and not cooperatively because doctr-t questionnaires and  semi-structured  interviews.
patient ratio worsened after the war, thus leadimg Additionally, to provide a more complete and
poor healthcare services (Alwan, 2004). multidimensional understanding of the issues, Morga

3. RESEARCH APPROACH
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(1998) priority-sequence model (QUANTqual) as  reliability value 0.83 for section 3 and 0.85 fecton 4
adapted from Morse (1991) was employed as aof .the“qut_esti.onnaire. The values were higher than t
complementary methodology design. Such a model wadeliability indicator provided by (Nunnally, 1978n
used in the data collection procedure, data arsbysi most cases, the researcher handed the questionnaire
discussion of findings. directly to the participants. _ _

To compile, design and develop data collection Data analysis of the questionnaires was performed

instruments of this study, a careful process ofecting using the Statistical Package for the Social Sesnc

and gathering the required information was caraetin (SPSS). ~ Likert scales, descr|pt|ve_ statistics (e.g.
a number of ways. On the one hand, the researciPercentage, means and standard deviations) wetketaise

instruments were constructed after a thorough vexie describe the basic features of collected data.mplk&

the available published literature, such as Sarfag€9); regression analysis was conducted to identify the
Shahmoradgt al. (2007); Reddy ’and Jansen (2008)’and effectiveness of R&D unit activities on professibna

Al-Tae (2009), consultation with local experienced coo_peratlont amonlgt t_phyS|g|a}[ns f'n the hos%ta(ljl
physicians and reflection upon the researcher'sEnVIronment. Qualitative ata Irom open-ende

knowledge and professional experience. On the othefluestions in the suggestions section of the quesiice

hand, the researcher conducted a thorough literatur E'€ _analyzed using narrative analysis as content
review to familiarize himself with the conceptual analysis process (Suter, 2011). In such procesis, anal

foundations. Unfortunately, most of the prior rasbars ?hme:jg|?g '(éeaf were rgcogngedhln sevetrhaltreaduﬁgtsdl
in the literature review, such as Collies al. (2011); € data. Lertain words and phrases that repeatedly

Gotoh et al. (2005); Li and Yao (2006); Reddy and 2Ppeared emerged from the data.

Jansen (2008); Sadreddini (2003); Yagtgal. (2009: The interview guide was developed set of interview
2008), addressed the issue of cooperation amoné}uestions. These questions were developed bas#tton

physicians in sharing information using qualitative OPi€ctives of the study. The open-ended questisesi u
instruments. This indicated that no previously edst during the interview process were based on
questionnaire was available for this research study 'écommendations from existing literature, anecdotal
therefore, the researcher was required to devetap a mformanon and conversations with the researchexjzert
validate the questionnaires before their use. Eunore, ~ cardiology colleagues (Bryman, 2008). Overall, 25
the research instruments were then tested to eealua duestions were asked during the interviews and each
their validity and reliability through expert vadidon  interview session took approximately one to tworbotlihe
and face validation followed by a pilot test (Bestd ~ Kurdish, Arabic and English languages were usethén
Kahn, 2006; Bryman, 2008; Odeh, 1999). interviews. The interviews continued until datausation
Initially, ethical approval from the Research Ethic was achieved (i.e., no new opinions were raisedjni@n,
Committee of Health of Directorate General of Healt 2008). With the permission of the physicians, datae
Duhok Governorate, Ministry of Health, Kurdistan recorded, written and summarized. These data Ve t
region of Irag, was obtained before any information translated into English, transcribed and analyzeskdh on
was gathered from any of the hospitals selectetth@s themes (Miles and Huberman, 1994).
case study. Through a written letter and personal ..
visits, the researcher informed the health direcend ~ 3-2- Participants

hospi.tal_managers about the upcoming stqdy. Officia | this study, the samples of participants condiste
permission was obtained from the health directond a physicians, the selection of whom was based on

the hospital managers. purposive sampling that involves selecting particul
3.1. Resear ch | nstruments units or cases (Teddlie and Yu, 2007). According to
Leary (2011), in the purposive sampling, reseachkan

The questionnaire instrument that used in thISdecide which participants include in the sample. As

research has five sections: (1) demographic, (Z)mentioned a sample of physicians from two govemtme
background Information, (3) professional cooperatio ' P phy 9

among physicians, (4) the work of research andhos_pltals (Hos_pltal A and Hospital B) in the federa
development (R&D) unit in the hospital and (5) "€gion of Kurdistan, Iraq was selected as a casdystn
suggestions. For the pilot test, the questionnaivese ~ addition, the selection of the sample focused on
distributed among nine physicians in the hospitahf physicians who work in care units related to thediee

the proposed study population and show a highnater centre in each hospitalable 1 illustrates their locations.
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The aforementioned hospitalsTable 1) were
selected as subjects of this study for severaloreas

invasion of Iraq (Aliet al., 2011; Burnhanet al., 2012).

facilities and safe movement between cities infdueral
region of Kurdistan is considerable. Third, diffigu

provided free to the country’s residents (Heshraati
Darwesh, 2007). Fourth, selected hospitals haveiaar
centers because heart disease is a major healbrepro
in Kurdistan region, as the Ministry of Health ihig

Kurdistan region after 2007 (KRG, 2007). Furthereqor

the skills and experiences among local surgeons and

cardiologists in the region are lacking (Burnhatral.,
2012; Custer, 2009). Finally, both hospitals arsoal
considered as teaching hospitals. Thus, the playsdn
such hospitals have to cooperate with other phgsicto
improve their skills and enhance their ability toyide
excellent medical services to citizens (KRG, 2007).

and skills in patient treatment, the population pased

doctors, senior house officers, intervention cadogists and
cardiac surgeons. All of them were involved in canis
related to a cardiac centre. These physicians deren
from two aforementioned hospitals (Hospital A and
Hospital B). The population profile is tabulatedriable 2.

Table 2. The population profile

The questionnaires were personally handed to the
respondents. 100 questionnaires were distributet wi
First, deterioration in services and unsafe movemen 81% response rate questionnaires were fully coraglet
between cities have occurred following the 2003 and included for analysis after excluding incomglet
guestionnaires. 65 participants (80%) were from the
Second, interest in the development of healthcareHospital A and 16 (20%) were from the Hospital B. O
the total, 68 (84%) were male and 13 (16%) were
female. The academic qualifications of the respatsle
exists in connecting government and private holspita are as follows: 6 (7.40%) had a Diploma, 39 (48.10%
because health services in government hospitals aréad a Bachelor's degree, 5 (18.50%) had a Master’s
degree and 21 (25.90%) had a PhD in medicine. The
overall responses in this category showed that the
majority of the physicians had a basic bacheloegrde
instead of a Master's or PhD degree, implying a low
region noted (KRG, 2007). However, these cardiachumber of professional physicians in the healthcare
centers are limited in number and became available centers of Kurdistan region, especially cardiacteesn

being studied.

physicians,

In-depth interviews were conducted with 10 spestali
including

center managers,

intervention cardiologists and cardiac surgeonsnfra
subsample of the population for this study. In the
Hospital A, six specialist physicians, includingeth
manager of the cardiac center, were interviewed;
meanwhile, in the Hospital B, four specialist plejesns,

Given the focus of this study on the issue of including the manager, were interviewed. The intdep
cooperation among physicians in sharing information jnterviews were crucial in the investigation ofiiss in a
more in-depth manner that could not be studiedhan t
100 physicians. They included hospital managers,research instrument of questionnaire.

Table 1. Hospital locations

The federal region

Hospital

Kurdistan Region/Iraq

Hospital A
Hospital B

Hospital name  Hospital specialization Physicians

Physicians number

Cardiac centre units

Hospital A - General hospital - Hospital magag
- Teaching hospital - Doctors
- Senior house officers
- intervention cardiologists
- cardiac surgeons
Hospital B - Cardiology hospital - Hospital ragjer

- Senior house officers
- intervention cardiologists
- cardiac surgeons

- Teaching hospital

80 physicians (10-15 intervention
cardiologistd aardiac surgeons)

*Note: This number of
physicians in chan

20-30 physicians

*Note: This numlmdr
physicians in change

- Consuotati
- Cardiac Catheterization

- Echo
- ECG

- Lab Investigations

- Exercise
- Ccu
- Cardiac Surgery

- Emergency

- Consultation
- Cardiac Catheterization

hoEc
- ECG
- Lab Investigations
- Exercise
- Ccu

- Cardiac Surgery
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4. DATA ANALYSISAND the respondents declared they had no or little ecn
FINDINGS on other types of cooperation as showil @ble 3.

Despite the presence of a few specialist physicians

4.1. The Current Levels of Cooperation among majority of the interviewees said that there is eak

Physicians within the Hospital Environment cooperation among physicians in sharing healthcare
information. For example, one of the participarasds

Section 3 of the questionnaire was intended t0There is poor cooperation among doctors becausk ea
determme;] the current Iehve!s of r;rofes?onal cdoax;zzr“n doctor works independently and there is no system t
among physicians In sharing information and Suiis capture and save the information of all activitiesour

patient treatment. The aformentioned section coathi hospital”. This weak cooperation is largely a reséinot

nine types of cooperation with responses provided o _ L ) . .
five-point Likert scale. Respondents were askedate having distributed information systems and inadégua

their opinion on the cooperation among them onadesc  information technology infrastructure supports.

of 1 to 5 (1 = no cooperation, 2 = little cooperati3 = 4.2.Factors Affecting Cooperation among

some cooperation, 4 = good cooperation and 5 = very - o ) .
good cooperation) and nine types of cooperationrgmo Physicianswithin the Hospital Environment

physicians were analyzed, with a mean rating 0984.9 This study investigated the factors affecting

indicating minimal cooperatiorT@ble 3). _ cooperation among physicians with regard to the
In Table 3, mixed responses were obtained from gharing of information and skills in patient tre@mo

types 1 and 2 of cooperation, in which 56.8 andi86.  j, the |ragi hospital environment. Section 2 of the

Lgi'cgé?de|“noanc<§)02§rgt'°;; q agg 5:!/'“'97'1 dc.gg&%rat",gg:nequestionnaire was on the background information
pectively ' 270 NGl related to the HIS in hospitals. Some items of the

cooperation” and “good cooperation”, respectively. : o i
These results indicated that there was poor cotipara gformentloned section indicated certain fa_lctorst tha
influence cooperation among physicians in sharing

in the sharing of physicians’ skills in the samel an . - R
different workplaces. However, these results alsoNformation from the respondents’ opiniofgble 4).

indicated that there was some cooperation and good Table 4 shows that all physicians knew how to use
cooperation. This diversity of responses was maily ~ computer-based systems and that they browsed throug
to the work process in the hospitals, almost allvbich the Internet to improve their knowledge to provigied
used the manual system. The doctors meet regufarly healthcare. Of the total number of respondents, 73
discuss patient-related matters, but such a meeta®  (90.10%) said they used Internet healthcare inftiona
valid only in the case of one selected hospitalr Fo byt the information obtained was inaccurate in some
example, one of the expert physicians in the ift&s 3565 (APFO, 2010; BBC, 2010; Team, 2010). Usieg th
said, “We have a meeting every week and we distiess ., ter-based systems was not a problem to these

difficult cases and other activities . In the tye of physicians, but the main concern was the lack libie
cooperation, 86.4% of the physicians reported no . . . . .
healthcare information in their HIS environment, as

cooperation and little cooperation in sharing trskills o .
via a database for distributing information in the Indicated by the following data: 60 respondentsX0%)

hospital. This previous rating of the respondentsSaid that they did not have computer-based HISs7and
indicated that the hospital almost completely ugeel  (88.90%) said that there was no distributed HiSvben
manual system in daily work. One proof is that a their hospital units and other hospitals. As onethef
specialist physician of the Hospital A said, “Inr auork, interviewees said, “In our hospital, | think theseone
we have paper forms to record our patients’ database system in the statistics division; howevés
information”. However, in the same type of coop@mt  inadequate, deficient and almost not electronic”.
49, 6.2 .and 2.5% of the respondents reported SOM&oreover, 73 respondents (90.10%) said that thexe w
cooperation, ~good cooperation and =~ very good ., ayajlable procedure to reduce medical errors, 71
cooperation, respectively. This low rate of diversias oo hqents (87.70%) indicated that there was no
observed in the Hospital B, which has a simple : . .

mechanism to determine the confidence level of

computerized HIS. As one of the physicians in the g
interviews said, “In our centre, we have an inttane SUrgeons and physicians and 79 respondents (97.50%)

database system, but it is local, centralized anigl for ~ Stated that there was no unit in the hospital teiped
our patient records’. Even though there is someimprove patients’ process activites and made the
cooperation in sharing patient information, majoritf hospital a reliable R&D unit.
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Table 3. Descriptive results of the level of Professionaberation among physicians (N = 81) (note: V. andae abbreviations

of very and cooperation, respectively)

Type of cooperation Responses (%) Mean
1) Physicians sharing of skills in the same hos$pita No Co. 19.8 Mean = 2.36
Little Co. 37.0 Std. =0.940
Some Co. 30.9
Good Co. 12.3
2) Physicians sharing of skills in No Co. 42.0 Meah.77
various hospitals in your town Little Co. 44.4 Std. =0.810
Some Co. 8.6
Good Co. 4.9
3) Physicians sharing of skills by means of a degelfor No Co. 45.7 Mean = 1.79
distributing information among them in your hospita Little Co. 40.7 Std. =0.971
Some Co. Good Co. 4.9
V. Good Co. 6.2
25
4) Physicians sharing of skills through research o O%. 48.1 Mean = 1.90
and development activities among hospitals Little Co 29.6 Std. =1.136
Some Co. 111
Good Co. 6.2
V. Good Co. 4.9
5) Physicians sharing of skills from different No.Co 30.9 Mean = 2.07
hospitals in order to improve their skills Little Co 50.6 Std. =1.116
Some Co. 6.2
Good Co. 4.9
V. Good Co. 7.4
6) Physicians sharing of skills with regard to cecting No Co. 28.4 Mean = 2.11
healthcare information systems among hospitalsdercto Little Co. 54.3 Std. = 1.140
enhance the quality of healthcare services Som&Gad Co. 3.7
V. Good Co. 4.9
8.6
7) Cooperation among physicians with regard to aesig No Co. 46.9 Mean = 1.86
system for healthcare activities among hospitals ittleLCo. 38.3 Std. =1.148
Some Co. 3.7
Good Co. 3.7
V. Good Co. 7.4
8) Physicians sharing of skills among different Clo. 333 Mean = 2.04
hospitals in order to increase the use of humavuress Little Co. 44.4 Std. = 1.054
Some Co. 12.3
Good Co. 4.9
V. Good Co. 4.9
9) Cooperation among physicians with regard toidisting a new No Co. 333 Mean = 2.05
activity happens in the system among them in ies-t Little Co. 43.2 Std. = 1.059
Some Co. 13.6
Good Co. 4.9
V. Good Co. 4.9

Moreover, On the suggestions section of the monitored and distributed. This happened due to the
guestionnaire, the physicians were asked to giveeso fact that the healthcare organization system in
reasons that affect the cooperation among them inKurdistan region allows specialized doctors emgloy
terms of sharing of skills, most of the respondentsthe government hospitals and private clinics
answered that each physician worked independently(Heshmati and Darwesh, 2007). In addition, most of
and there was no electronic healthcare informationthem reported that there were weak activities & th
system through which their activities were saved, R&D unit in their hospital.
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Table 4. Descriptive results of questions in the backgroumfiormation section of guestionnaire (N = 81)

Question Res. Freq. (%) Mean Std. D.

1) Do you know how to use the Yes 81(100.0) 1.00 000.

computer-based systems? No 00(000.0)

2) Do you know how to Yes 81(100.0) 1.00 0.000

use and surf in the internet? No 00(000.0)

3) Did you take any information about Yes 73(90.10) 1.10 0.300

healthcare services from the internet? No 08(09.90)

4) Are there any healthcare information systemgimr Yes 21(25.90) 1.74 0.441

hospital about healthcare services? No 60(74.10)

5) Are there any healthcare information systems Yes 09(11.10) 1.89 0.316

between different hospitals in your town? No 72983.

6) Does the hospital in your town have a Yes 08Op. 1.90 0.300

system for reducing medical errors? No 73(90.10)

7) Is there a system that shows the level of cenfié in the Yes 10(12.30) 1.88 0.331

results of operations in your hospital? No 71(8y.70

8) Do you think the hospitals in your town are tedasunits? Yes 43(53.10) 1.47 0.502
No 38(46.90)

9) Is there research and development unit in Yes (02020) 1.98 0.156

every hospital in your location? No 79(97.50)

Furthermore, majority of the physicians in the
interview mentioned a lack of cooperation amongrthe
due to the absence of an electronic HIS, that wibste
work was paper-based, that the R&D unit activitiese
weak and that there was no time for doctors totkee
patients’ medical history and share their expegenith
others. For instance, one of the interviewees S&ith
don’t have complete patient records and medicabiyis

management has no interest in improving servicel ag

developing a good information system.” The same

interviewee said, “The R&D activities are weak; have
not progressed to reach the level of the advanestrs in
the world. We are interested in working on thig asi soon
as possible”. Another interviewee said, “The tinaetdr
also affects our work because this centre is vaesy bt has
many patients and a limited number of doctors”.

In summary, the results indicated that certaindiesct

physicians in sharing information and skills arealweue

to: (1) a manual system of healthcare management i$nnance

used, thus making paper-based information diffi¢alt

individually in patient treatment due to the timector
and the absence of an electronic HIS in their heale

healthcare in the same hospital and in differergsois
difficult for physicians and (4) there are weak R&bit
activities in the Iragi hospital environment.

4.3. R& D Unit Activities

This study determined how the R&D unit activities
affect cooperation among hospital physicians. acii
of the questionnaire was about the work of the R&fl
in the hospital environment. The aformentioned isact
contained nine statements on the role of R&D atitivi
in the hospital, with responses provided on a fieait

because our system is mainly based on papers and tH-ikert scale (1 = strongly disagree, 2 = disagrées
neutral, 4 = agree and 5 = strongly agree). Redgats

were asked to provide feedback on the role of R& u

activities in the hospital. The summary of the rses
is presented i able 5. The mean rating of respondents,
4.210, indicated that the role of the R&D unit aitiés
in improving the cooperation among

was crucial
physicians to enhance healthcare services.

In Table 5, 92.6% of the respondents agreed and
strongly agreed that the significant role of the R&nit
. , in the hospital is to improve the cooperation among
that were supposed to facilitate cooperation amongypsicians in sharing their skills. Of the totalnmher,

192.6% also agreed and strongly agreed that thiscani

the healthcare services

in

the hospital

environment. In addition, 97.5% of the respondents
manage, control and share, (2) physicians workagreed and strongly agreed that the improvement of
physician skills and the enhancement of healthcare
services can result in more reliable services. Agnthe
system environment, (3) The acquisition of new respondents, 79.0 and 92.6% agreed and stronghecgr
knowledge in real time via the manual system of that the hospitals contained decentralized anchauntous
organizational units and that the connection betvikese
similar autonomous units could produce better heafe
services in terms of quality, respectively.
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Table5. Descriptive results of the work of research andettgument unit activities (N = 81)

Statement Responses (%) Mean
1) The research and development unit improves the Neutral 7.4 M =4.44
cooperation among physicians’ skills. Agree 40.7
St. Agree 51.9 Std. = 0.632
2) The research and development services in yospitad St. Disagree 1.2 M =4.27
have benefits to increase the quality of healthsareices. Disagree 25
Neutral 3.7 Std.= 0.758
Agree 531
St. Agree 39.5
3) The research and development unit makes the rdleut 2.5 M =452
hospitals in your town more trusted units. Agree 3.24
St. Agree 54.3 Std. = 0.550
4) The hospitals contain decentralized and St.dvem 1.2 M =3.98
autonomous organizational units for healthcareisesv 1.2
supporting, as a research and development units. utrdle 18.5 Std. = 0.758
Agree 56.8
St. Agree 22.2
5) The connection between similar autonomous nés research and St. Disagree 1.2 M =4.28
development units), from different hospitals inaesathe Neutral 6.2
quality of healthcare services. Agree 54.3 Std.= 0.693
St. Agree 38.3
6) The integrated view of the research and devedopm St. Disagree 1.2 M=4.17
services system among hospitals is an efficient tideu 9.9
information system for researchers and physicians. Agree 58.0 Std. =0.703
St. Agree 30.9
7) For weak research and development activitig@ur hospital, many Neutral 14.8 M=4.10
physicians refer to web resources to help them in greé 60.5
completing their research and patient treatments. t. Agiee 24.7 Std. = 0.625
8) The research and development activities in tepitals in St. Disagree 4.9 M =3.62
your town depend on the paper-based system maragied Disagree 7.4
controlled by the group of researchers (physicians) Neutral 29.6 Std. = 1.056
Agree 37.0
St. Agree 21.0
9) The research and development activity in theitalsshould circulate  St. Disagree 1.2 M =451
healthcare information simply and quickly Disagree 1.2
among specialists to enhance the quality of healéhservices. Neutral 1.2 Std. =0.709
Agree 38.3
St. Agree 58.0

Thus, 85.2% of the respondents indicated that tha®

A simple regression analysis was conducted to

no system for R&D activities in their hospital identify the best predictors of the dependent \éeiand
environment or a system that connects HISs.show the proportion of variance in the dependent

Consequently, the physicians conducted their rebean
the Web resources for additional information ofigrats’

variable (cooperation among physicians) explaingd b
R&D unit activities. A direct method entry was used

treatment. However, 58.0% of the respondents agreedhe simple linear regression analyses. The standard

and strongly agreed that most hospitals’ activitise a

regression with a direct method entry was usedeasure

paper-based system, which creates difficulty foe th the relationships among variables. The summaryhef t

physicians in searching for particular informationa

simple regression results is presented @ble 6-8. The

large volume of information stored on paper. results indicated that 75.2% of the variance inpeoation
regard to the sharing of

Additionally, 96.3% of the respondents indicateat tthe
best way to enhance healthcare services in hospétab
have a mechanism that can rapidly distribute infdiom
among specialists.
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Table 6. Standard regression model summary to several significant factors. First, healthcamnters
Adjusted Std. Error wish to maintain autonomy in their activities, esiply
Model R R R Square  ofthe estimate jn the healthcare system of Iraq due to its hokpiaed.
1 0.867 0.752 0.715 17.948 In addition, a flexible cooperative approach is it
norm in development of cooperative HISs environment
Table 7. ANOVA: Regression significance Many researchers in this area proposed centralized
Model Sum of squares Df  Meansquare F  Sig. database model to share patient information among
Regression  285.669 1 285.659 7.23 0%08 medical staff but such models are not flexible tg i
Residual  4662.133 79 39.510 structure, difficult to manage and control of enous
Total 4947.792 80 data in complex healthcare systems and these models

have make HISs less autonomy. Another important
factor that hinders physicians’ cooperation for gnan
developing countries including Iraq is the use ol
system that make information stored on paper difimo

Table 8. Regression coefficients of standard regressiorefr{@ependent
variables: Cooperation; N = 81; p<0.01)
Unstandardized coefficients ~ Standardized coefitsie

Model B Std. Error Beta T Sig. manage, control and share. Therefore, the absehce o
Constant  1.972 0.574 3.122 0.008 electronic HIS has a significant impact on cooperat
R&D 1.549 0.576 0.24 2.689  0.008  |evel among physicians. Without a good system, new

knowledge is difficult to acquire real-time as icatied

Majority of the physicians interviewed emphasized by 88.90% respondents that there is no distribtiks
that the role of the R&D unit was to facilitate lval between hospital units and other hospitals in their
communication among physicians regarding patientenvironment. Physicians working individually in jesit
information and treatment skills, updating the kfexlge treatment due to the time factor and the absence of
of physicians and providing the best treatment for electronic HIS in their healthcare system environime
patients. For instance, one of the physicians sdide also hinder cooperative initiatives. Finally, R&Dniu
benefits of R&D unit activities include updating rou activites are found to be weak in Iragi hospital
knowledge and providing better treatment for pasidry environment as 97.50% respondents stated therenwvas
enabling us to see the results of any patient, kil unit in the hospital that helped improve processities
give the patient a good management depending ugon t and make the hospital a reliable unit. Results of
results”. Another said, “We have in this unit a kige  regression revealed that the relation between R&D u
consultation meeting to discuss some difficult sasé  activities and cooperation among physicians in iagar
our patients and methods of treatment”. healthcare information was r = 0.867 and it was

In summary, the results indicated that the role of significant at p<0.01 giving a positive correlation
R&D unit activities in improving cooperation among Improvement of R&D unit activities will improve the
physicians and enhancing healthcare services in twacooperation among physicians in sharing information
government hospitals in Kurdistan was conclusive and their skills within Iragi’s hospital environnten
because the agreement ratings were strong. The
implication is that the critical role of the actieis in this 6. CONCLUSION
unit is to improve cooperation among physicians in
sharing their skills and to manage and control the In conclusion, this study found that the cooperatio

hospital’s activities in the patient treatment. among physicians in sharing information and skitls
the patient treatment within Iraqgi’'s hospital
5. DISCUSSION environment is weak due to the six factors: (1)

healthcare centers wish to maintain autonomy, (2) a
Currently, there is still lack of cooperation among flexible cooperative approach is not the norm ie th
physicians in sharing information and skills in the developing of cooperative HISs environment, (3pgéar
patients’ treatment within the hospital environmémt  amount of data difficult to manage and control in a
Kurdistan region of Iraq. This study indicate thevas manual system and centralized database systemey)
no and little cooperation among physicians withardg  knowledge is not acquired in real-time by the pbigsis
to the nine types of cooperation (with average mean within the hospital environment, (5) physicians kor
1.994). Based upon the literature and findingsto$ t independently and (6) R&D unit activities are weak
study, this lack of cooperation among physiciandus within the hospital environment. Also, this studyuhd
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