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ABSTRACT

The purpose of this study was to find factors tinfluence the level of user satisfaction of Eledcon
Medical Records (EMR). Several factors were considlevhich are: the effectiveness of EMR systems
(performance expectancygase of use and learning system of Ef@Rort expectancy)}the condition of
facilities which facilitate EMR systerffacilitating condition),the quality of information provided by the
system ihformationquality), and culture organizatiofsharing knowledge)rhree moderate variables were
also introduced such as age, period of employmeditexpertise in using a computer. The research was
carried out by taking samples from the hospitatg thave implemented EMR in the country. The data
obtained then was tested and analyzed using theefrark of Structural Equations Modeling (SEM), to
test the hypothesis in two steps, i.e., measuresmmatieling usingonfirmatory factor analysis (CFA9nd
structural modeling, using simultaneous linear esgion. The findings of the study indicated thathef
five factors in the tes(performance expectancy, effort expectancy, qualifprmation, facilitating
condition, sharing knowledge)yere all have impact on the level of user sattgfacon EMR. Practical
implications of the findings, among others, would that these important factors should always be
considered as element of strategy in developing@gbigtformation systems.
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1. INTRODUCTION With the implementation is not cheap certainly
hope that emerges from these systems is very high.
Integrated system at the same time can Heor example, to have the analysis of the patient's
accessed in real time, is one IT strategy that disease more quickly, to improve the effectiveness
mostly pursued in several companies in order tof time and energy, to reduce budget expenditures
speed up process performance, process automatibat are commonly used in a paper based medical
and hence labor costs reduction, and ultimatelsecord reports, and so forth, EMR is expected to
should contribute to the bottom-line, i.e., thefppro provide. One indicator that can be used to measure
Likewise, many health institutions such as hosgitalthe success rate of such information systems is by
that emphasize the quality of health services afleoking at the level of user satisfaction. It is
following such strategy. EMR is a computer basetherefore the objective of this research was to
information system that integrates patient-specifiexamine what factors are affecting the user
information from various sources, as well asatisfaction of the EMR and to find out the
providing the tracking facility of information from magnitude of each factor impact on the level of
time to time for purposes of analysis and reportingatisfaction.
EMR in the United States has long been know
implemented around the beginning of the 2000s; LITERATURE REVIEW
while in Indonesia alone EMR began implemented . . .
in 2000 and even then still a few hospitals that EMR (Electrqmc Mgdlcal Records)_ IS a
implement EMR in a comprehensive manner. Mos%omputer based information system that integrates

hospitals that implement them are internationa?at'ent'SpeC'f'C |_nfprmat|on ffo”.‘ various sources,
hospitals. as well as providing the tracking facility of the
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information from time to time for purposes ofchanges the conventional care system in the form of
analysis and reporting, or it can also be regaaded electronic services not only requires learningha t
records of medical from several sources, associatpdocess of change but there is an organizational
with patient care, diagnosis, laboratory testssulture that affect individuals or groups workirm t
medical history, and recipes, which can be accessedtter understand organizational change and
from several different places within an organizatio improve the learning process (Lucas and Kline,
in the security and privacy and confidentiality 0f2008). [10].

the patient (Mohd & Mohamad, 2005). [1]. EMR is

basically developed not only to speed up the Research on the acceptance or EMR system
decision making process of a physician in medicalser satisfaction has been done in several coantrie
decision making, but also ensures convenience ag@me of which are as follows:

comfort of patients, due to the integrated )

information system with unique identity, where the ~Mohammed Al Farsi et.al. (2005) [1] conducted
patient does not need to be bothered with a variey Study on measurement of physician satisfaction
of files (Klehr et.all. , 2009). [20]. EMR also pi&a and the ad.optlzl)n of EMR. in Oman. Data analysu;
as a center of medical data to enable the withdrawg@nducted in this study using percentage analgsis t
of the patient's health status information in aefim Measure levels c_>f .satisfe}ction concluded that the
manner for its users and to document any medicdfers were satisfied with the EMR and are
treatment (Poissant, Pereira, Tamblyn, angonﬂ_dent that the |r‘r_1plementgt|on of this system
Kawasumi, 2005). [22]. In addition to increasingc@n improve the quality of patient care. A study i
the efficiency of time, EMR also provides increasedhe United States (Kochevar et al, 2011) [21] also

storage of patient data, in a manner that dat§ad to the conclusion that the acceptance of an
integrity  is also ensured(Kochevar et alEMR system reaches seventy-five percent (75%) of

2011).[21]. the user selected sampland more than fifty
percent ( 50%) non-users expressed a positive

Previous studies found several factors thd€SPONse after being given the experience of using

influence user acceptance and satisfaction of t{ge EMR.
EMR. The first is the user's ability to use compute - . .
systems; it is becoming one of the obstacles or In addltllon Ito research on user Sar:ISfa((IthC:I},

considerations for some hospitals to implemer} ome people also try to create a research model for

e acceptance of EMR, one of them was by
EMR (Alanazy Sultan, 2006).[2]. Laerum et al'iHainna mohd and Sharifah Mastura syed

(2003) [3] concluded that the low level of use o .

EMR systems is caused by a lack of availability Ofnohammad in 2005. [1] The_ model they develop
computers and the ability of users to use S based on two deterr_nmz?mts of Technology
computer.. Another factor to mention is that bot ccfeletancetModeijll(IAM)Nh;ch IS e??ﬁ of uste_an(ljt
the user interface design and quality of infornmatio usetuness to predict acceptance ot the Systers..

also affects the level of acceptance of informatio aid that the acceptance of.information systems can
seen from the perceived ease of use and

systems in previous studies measuring satisfacti ; i . )
perceived usefulness of information systems in

with the EMR in addition to user interaction that .
greatly influenced the design and layout of th pupport of the work (Payls, 1989)'[19.]' .BUt over
ime the model was criticized because it is said th

screen (Sitting et al., 2000). The third factothie AM h I i dict ;
network infrastructure which is the basic resourc ave less power lo predict user acceptance

of all information systems (O'Brien, 2006:39).[17], Lee, Kozar, & Larsen, 2003) [18].
The dependence on the network makes use of the Other factors that are considered influential in

system as a network issue that is often d|scu53ﬁge development are user interface that covers the

when a company wants to implement new;; - o
. isplay screen, ease of learning , and the capabili
technologies (Corrocher & Fontana , 2007). [4] f the systemin addition to the user behavioral

Understanding the dynamics of the network effecI formation quality (accuracy, completeness, up to

becomes very important in this phase of th%ate, sufficient,  understandable,  security,

introduction  of technology and strategy - :
development (Ayers et al., 2009). [5] The fourthStandardlzed’ timely, and format of layout).

factor that is the_ culture (Seeman &_ Gibspn, 2009). |1y addition to TAM approach, other researchers
[8], Culture can increase consumer intentions ® usy|gq developed a more comprehensive model, such
technology (Bandyopadhyay, 2007). [9], EMRyg Hennington and Janz (2007) [13] who developed
which is a form of organizational change that, model on the adoption of EMR using UTAUT
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model. UTAUT model was basically developed taise of TAM (Davis, 1989; Davis et al., 1989), [15]
measure the level of acceptance of informatiors understood as the degree to which a person
systems and stand fainified Theory of Acceptance believes that using the new system will be free of
and Use of TechnologfvVenkatesh et. al., 2003). effort (Venkatesh et al., p. 451). [14omplexcity
[14]. UTAUT indicates that behavioral intention(Thompson et al., 1991) is the extent to which an
and behavior to use a technology is influenced biynovation is considered difficult to understandl an
performance expectancy, effort expectancy, socialse (Venkatesh et al., p. 451). WHilase of uses
influence, and the conditions that helpedhe degree to which innovation is considered
(facilitating conditior) moderated by sefgender), difficult to use (Venkatesh et al., p. 451). [14].

age experience and volunteerism
3. THE METHODOLOGY

The success of a system depends on all the
acceptance and use by individuals, from which The research was conducted using primary data
satisfaction can be measured, and its direct impa@btained by distributing questionnaires to the
on increasing the productivity of an organizationrespondents who are EMR system users.
Measurement of user satisfaction is recognized asRgspondents in this study were drawn from a
key metric of success of information system&ospital that has been implementing a
implementation (DelLone and McLean, 1992). [7]comprehensive EMR system with 188 respondents

It is also believed to provide important implicatso composed of nurses and general practitioners.
for company (Brown et al., 2008). [1 1]. Nurse respondents drawn from several service units

such as ICU, ER, clinic, hemodialysis, obstetrics,
Performance Expectancy (PE) is defined as thgerinatologi, and the operating room.

degree of trust individuals put on the extent of us
of the system that will help them to gain The questionnaire used consists of 37 questions
performance advantages in the job. Performan@hnd the demographic data form. Any answer to the
expectancy is formed of several construct§uestion using Likert scale, ranges from very
perceived usefulness of TAM obtained from thelissatisfied with score of 1, not satisfied witloisc
model that is understood as a person's level & neutral with score of 3, and strongly satisfied
confidence that using the system can improve theWith score of 5.

job performance (Venkatesh et al., p.448). [14]. ) )
Extrinsic motivation that comes from signal  With reference to previous research and models

motivation model (Davis et al., 1993) [15], which i Pased on the factors deemed to affect the level of

understood as a perception of where the user wouiger satisfaction EMR, then in this study idendifie

use the system because of the perceived value ffe independent variables that will be investigate

the achievement of performance such a§amely performance expectancy(PE) effort

performance, salary or pay, and promotioigxPectancy (EE) information quality (IQ),

(Venkatesh et al., p.448). [14Job fit which is facilitating condition (FC) and theorganization

adopted from the model of PC utilization, is define culture (OC). These variables were hypothesized to

as how much the system's ability to improve'@ve impact oruser satisfactior(S) as dependent

individual  performance  (Venkatesh et al.variable. Since all variables are concept or laten

p.448).[14]. Relative advantageadopted from Variables, operation variables or indicators were

innovation diffusion theory (IDT) is defined as thedevised for each of them in the form of statements

perceived degree to which innovation is better thaf guestions measured using Likerts scale as was

its predecessor (Venkatesh et al., p.448). [143, afnentioned earlier. Six operational variables were

the latter is theexpectationthat adoption of the devised for latent variable PE, seven for EE, four

Outcomeof cognitive social theory (Compeau andor FC, seven for 1Q, four for OC, and seven for

Higgins 1995; Compeau et al. 1999). [6] dependent latent variable S, all were based on the
previous studies.  The relationship of these

Effort ExpectancyEE) is related to the ease ofvariables is depicted in Figure 1.

use of the system. Perceived ease viewed from

several aspects such as clariggsy to understand

(understandability), flexibility, and ease of use

Measurement of the level of ease is also influenced

by several factors, such as s@gender),age and

experience (vankatesh, 2003). [14]. Construction of

which is built from some of thperceived ease of
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PE =4 PE+e
PE,=Ji,PEte,
PE,=i,PE+e,
PE,=4,PE+e
PE=4PE + e
PE =i PE+e

Where,
PE, PE, PE, . PE, PEPE =
Information quality Indicators
Ao Ay kg kA, A = Factor
Loadings
e . e, 6 e, e e=erorterms

Figure 1.The Model

The second step is the actual testing of the

The hypothesis in this study are adlypotheses usingmultiple regression analysis
From the relationship between dependent and
independent latent variables, multiple regression

follows:

Hypothesis 1 (H1): Performance Expectancy
has a positive impact on the leveluser
satisfactionon EMR.

Hypothesis 2 (H2): Effort Expectancyas a

analysis, the second step under SEM, was used with
the following model:

S=p1PE + foEE + B3FC + ,1Q +

positive impact on the level ofer satisfaction ps0C +e
on EMR.

Where,
Hypothesis 3 (H3): Information Qualityhas a S = User Satisfaction
positive influence on the level aker PE = Performance Expectancy
satisfactionon EMR. EE = Effort Expectancy

FC = Facilitating Condition
Hypothesis 4 (H4): The condition of facilities IQ = Information Quality
has a positive influence on the leveluskr ocC = Organization Culture

satisfactionon EMR. e = Disturbance Error

. . pi, . ... s = regression parameters
Hypothesis 5 (H5): Thesharing of knowledge
has a positive influence on the levelusier Data processing is done using SPSS-AMOS
satisfactionon EMR. software.
Data were analyzed using Structural Equationi RESULTS

Modeling (SEM) with Maximum Likelihood
Estimation (MLE) in order to test the above afier the deployment of the questioner, 188

hypotheses. Basically SEM modeling is done iespondents returned the data with the following
two steps, i.e., first, since all variables aremt yescriptive statistics. 79 % of the respondents are
variables, it is necessary to ensure the validilyf a famgle. The age ranging from 22 and above, where

reliability of the operational variables or themostly (74%) are betwen 25 to 40 years old with
measures and to determine the weight Period of work above 2 years.

contribution of each indicator to the latent valéab

it represent (factor loading) usingonfirmatory From the data obtained, first the validity and

factor analysis (CFA).  The following is the reliability of every question or indicator posed to

description of the model for latent variablerespondents were tested.  Corrected Item-Total
“Performance Expectancy (PE)” (see Figure 1)correlation (or R-alpha) was used to determine the
Other latent variables was formulated in the samgylidity of the indicators by comparing against r =

manner: 0.1432 (obtained from the Table where N = 188,
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with df = N-2 = 186 with 5% significant level). To | 1Q4 0.809 0.822
test reliability Cronbach's alphacoefficient was 105 0577 0.865
used. In general, for Exploratory Factor Analysi
it is required thaCronbach's alphds greater than 1Q6 0.627 0.847
0.6, while for Confirmatory Factor Analysis| 1Q7 0.638 0.845
Cronbach's alphas required to be greater than 0.7 ocC1 0.621 0.824
The following table (Table 1) provides results of i i
validity and reliability test for all variables: 0c2 0.733 0.778

. Table 1. i o a g 0C3 0.730 0.783

rom Table 1, it can be seen thaorrected-

Iltem Total Correlationsare greater than 0.1432 oc4 0.660 0.807
indicating that all indicators are valid measurés g S1 0.806 0.915
the respective corresponding latent variablg g5 0.619 0.940
Similarly, the Table also shows that in general a
indicators are reliable measure of the respectiy S3 0.830 0.912
latent variables since most of them are greatar th{ S4 0.725 0.922
0.7. Some indicators such as FC4, FC5 and F( gg 0.854 0911
however seems to have coefficient @fonbach's
alpha<0.7. However, since they are all greater tha S6 0.858 0.909
0.6, they can be considered as reliable. S7 0.827 0.912

Table 1. Validity And Reliability Test Results

s
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) In addition, there are two questions under
Corrected Item- | Cronbach's Alpha|  facilitating condition(i.e., FC1 and FC2) had factor
Total Correlation | if Item Deleted loading values below 0.4, each worth 0.34 to 0.39
PE1 0.748 0.860| for FC1 and FC2. Thus both these indicators were
PE2 0.768 0.857 removed from the model.
PE3 0.783 0.855 Regression analysis was performed to see if
PE4 0.708 0.867| from some of the variables tested had positive
PES 0.703 0867 influence on the Ie_vel o_f user satisfaction of EMR.
The results were given in Table 2 as follows:
PE6 0.507 0.895
EE1l 0.636 0.855
EE2 0.644 0.855 Table 2. Regression Analysis Results
EE3 0.751 0.841 Estimate | SE P
EE4 0.656 0.852 S <-PE 0246 0037 | ***
EE5 0.588 0.864 S<-EE 0098 0046| 0034 **
EE6 0.692 0.847 S<-FC 0066 0038 0087 *
EE7 0.609 0.859 S<-1Q 0497 0078 | ***
FC1 0.323 0.756 S<-0C 0:16 0051| 0002 ***
EC2 0.383 0.734 *P <0.10; * P <0.05; ** P <0.01;
FC3 0507 0704 DependentVariable = S
FC4 0.587 0.677 From the table above can be seen that the level
FC5 0.600 0.677 of S|gn|f|cance pvalue of PE is under S|gnn_‘|pance
value is pvalue <0.01 (1%), then the significance
FC6 0.539 0.696 level of pvalueof EE is below the limit value is the
Q1 0.591 0.852| significance of p <0.05, significance level of p
value of 1Q below the Ilimit value of the
Q2 0.606 0.851 significance p value <0.01 , Significance levelpof
1Q3 0.719 0.835| value of FC is below the limit value of the

significance p value <0:10, and the significance
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level of pvalueof OC was below the limit value of [2] Sultan Alanazy, (2006),'Factors associated
the significance p value <0.01. with implementation of electronic health
records in Saudi Arabia'Dissertation
] Laerum, H., Ellingsen, G., Faxvaag, £001),
"Doctor's use of electronic medical records
system in Hospitals: cross sectional survey",
British Medical Journal, 323, 7325 ProQuest
Research Library pg.1344
Corrocher, N. and Fontana, R.(2007),
"Expectations, network effects and timing of
Of data processing is also found that 80% of technology adoption: some  empirical
respondents expressed satisfaction of the EMR evidence from a sample of SMEs in Italy",
system, it is similar to the results of research Small Business Economics, Vido. 31.4.
conducted in Oman (Al-Farsi et al., 2008)and [5]  Ayers, D. F., Menachemi, N,.
American (Kochevar et al, 2011) . In life there are Ramamonijiarivelo, Z., Matthews, M., Brooks,
no differences in levels of satisfaction among siser RG (2009),"Adoption of electronic medical

In other words, the five hypotheses that hav
been defined at the beginning received. These five
factors namely performance expectancy, effort
expectancy, quality information, facilitating
condition, and organization culturehas a positive
influence on the level of user satisfaction EMP[4]
system.

who are relatively young with older users. record: the role of network effectdpurnal of
Table 3. Satisfaction Levels With Age Categories irs'(;duct & Brand Management, 18/2, 127-
Age Satisfy [6] Compeau, DR and CA Higgins(1995a).
category | STS|TS| N | S |SS (%) "Application of Social Cognitive Theory to
20-24 Training for Computer Skills,"Information
Years 0O 0| 7|28 2 81.08 Systems Research6 (2), pp. 118-143.
25-29 (1995b). "Computer Self-Efficacy:
Years 0|l 0|20|55]| 11 76.74 Development of a Measure and Initial Test,"
30-34 MIS Quarterly.19 (2), pp.189-211.
Years ol ol 5126 6 86.49 CA Higgins, and S.Huff. (1999). "Social
35-39 Cognitive Theory and Individual Reactions to
Years ol ol 314! o 82.35 Computing Technology: A Longitudinal
> =40 Study,"MIS Quarterly.(23) 2, pp.145-158.
Years o ol 2| 6| 3 g81.82| [7] DelLone, WH and ER McLean, (1992),

"Information systems success: The quest for
the dependent variableTpnformation Systems

If in an earlier study conducted by by Boonstra _ R€searct(3) 1, pp.60-95. o

& Broekhuis (2010)2¥ states that one of thel8] Seeman, E., Gibson, S.,.(2009g).red|ct|ng the
obstacles in the implementation of EMR Sitem is the ~ acceptance of electronic medical records: the
lack of participation and support from more senior ~ &cceptance of the model is enough3AM
doctors who are more comfortable using paper to Advanced Management Journal, 74, 4, 213.
keep medical records. It is certainly differentriro [°] Bandyopadhyay, K., (2007)'he effect of
the results obtained in this study which stateg tha CUlture on user acceptance of information
the level of user satisfaction EMR on respondents t€chnology”, ~ Communications ~ of  the
aged over 40 years is quite high at 81%. This could ASsociation for Information Systems, Vdi9,

be influenced by therganization culturds applied No. 1, Article 23. , .

to the XYZ hospital. Given the average of thEtO] Lucas, C., Kline, T., (2008yUnderstanding
ratings organization cultureis quite high at 79%. the influence of organizational culture and
With this understanding dfnowledge sharingan group dynamics on organizational change
be ascertained senior employees will be more open @nd leaming”, The Learning Organization,
to new things such as EMR system. Vol. 15, No.3, pp.277-287.

[11] Brown, SA, V.Venkatesh, JKuruzovich, and
AP Massey, (2008), "Expectation
confirmation: An examination of three
competing models'Organizational Behavior

[1] Mohammed Al Farsi, Daniel, J., West, J.,  and Human Decision Processg95) 1, pp.
(2005), "Use of Electronic Medical Records 52-66.

in Oman and Physician Satisfactiond' Med
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