Iranian Journal Of Medical Informatics 2018; 7(1): el

www.ijmi.ir
ORIGINAL Open Access

Modeling the Acceptance of Hospital Information Systems among Nurses
An Extended Technology Acceptance Model

Fateme Moghbelil'®), Mostafa Langarizadeh2", Azita Kouhestani3, Azam Oroojil'®

1- PhD Candidate of Medical Informatics, Department of Health Information Management, School of Health Management and Information Sciences, Iran
University of Medical Sciences, Tehran, Iran.

2- Department of Health Information Management, School of Health Management and Information Sciences, Iran University of Medical Sciences, Tehran,
Iran.

3- MSc in Medical Record Education, Modarres hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

ABSTRACT Article History
Introduction: The perceived usefulness and perceived ease of use have been Received: 2018-02-29
. . ) ) Accepted: 2018-04-06
considered as the main factors affecting the acceptance of the new technologies pypiished: 2018-05-25
since last few decades. However, it appears that these only two factors cannot

describe the users’ behavior in the environments like the Hospital Information

System. From the technology acceptance standpoint at the individual acceptance

level, the present paper tends to develop a Technology Acceptance Model with 5;};}’;(1);33;mam System
introducing some external factors. Technology Acceptance Model
Material and Methods: This study was conducted in 2017. The research Behavioral Intention
population was included 185 nurses who works in Health Information ﬁg;ﬁ:ﬁgggﬁu (I,;elf:e
Management (HIM) departments of Tehran University of Medical Sciences. A

questionnaire was developed in order to gather the required data. The validity

was obtained by panel of experts and the reliability was examined and then

confirmed in a 50 person sample using the Cronbach’s Alpha (0=0.93). The

Likert’s five item scale was applied. The data were analyzed using descriptive

statistics, exploratory factor analysis, and path analysis.

Results: The behavioral intention was affected significantly and positively by the

factors of perceived usefulness, perceived ease of use, self-efficacy, end user

support, social norm, trust, job relevance, and training, with trust having the

highest level of effects. Also perceived ease of use had a significant effect on

perceived usefulness along with an indirect effect on behavioral intention through

perceived usefulness. The factors of anxiety, voluntariness, and facilitating

conditions showed no significant effects on behavioral intention.

Conclusion: The factors of trust, perceived usefulness, social norm, end user

support, and self-efficacy have an impact on the behavioral intention of the users

utilizing the Hospital Information System in the concerning hospitals. These

factors could explain 72% of the changes of behavioral intention. Concentrating

on them would lead to the improvement of the acceptance and Hospital

Information System efficiency.
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INTRODUCTION

The Information Technology (IT) has deeply affected various
occupations and social applications. Such kind of technology has
occasioned the quality improvement and decreased the
administrative costs of different occupations, hence in the health
care section [1, 2]. Utilizing the IT in the health care system,
especially in the hospitals imbeds several potentials in improving
of service quality and personnel efficiency, and decreasing the
organizational costs. Many researchers argued that the absence
of such new informational systems in the hospitals may lead to
inefficiency and the lack of patients’ trust [3, 4]. Introducing the
effective information systems in the health section is considered
an undeniable necessity in order to increase efficiency, efficacy,
and quality of the services along with the higher customer
satisfaction [5, 6].

Data in Hospital Information System (HIS) are stored in a
database in such a way that they could be available to the
authorized users in the appropriate place and time, with a
structure proportional to their special needs. The main goal of the
system is to utilize the computers and communicative
technologies in order to gather, store, process, extract and
connect patient information from different source, and to fulfill
the operational needs of the authorized users [7]. Such systems
should support the high quality health care services and meet the
customers’ needs [8]. The quality is mainly discussed in a close
relation to the customer satisfaction [9, 10]. The users have
continuous interactions with HIS during their job performance,
and their negative attitude towards the system may cause serious
challenges for the other groups [11].

The extensive changes of the medical technology along with the
growing of patients’ expectations have created a considerably
increasing need for utilizing HIS. On the other hand, health
section experts believe that regarding the information explosion
era, the lack of an HIS would weaken the competitive aspects of a
hospital [12, 13].

Lorenzi et al. [14], who have performed a large amount of
concerning researches consider the people’s attitudinal-
behavioral limitations and the resistance to the changes among
the main limitating factors of the technology systems. Asadi and
Mastaneh [15] showed that the factors such as users’ primary
resistance, shortage of the educational programs, and lack of
sufficient motivations among the senior personnel could be
considered the main challenges of the human resources
management in applying the IT to the hospitals.

Regarding the growing development of technology and the
organizational behavior in utilizing the systems, it seems vital to
recognize the factors which have an effect on the users’
acceptance/resistance, when facing the new information systems
and the related security measures. In 1999, the IT costs were
estimated to be over one trillion US Dollar per year continuing
with an annual 10% growth, but despite the various enormous
investments, several information systems are facing defeat.
Hereupon, recognizing the success factors is of great importance
[16].

Due to concentrating on the factors such as: profitability and ease
of use along with the external factors, the Technology Acceptance
Model (TAM) can be regarded as one of the best models to
examine the amount of accepting a technology by the users [17].
In the past decades, perceived usefulness and ease of use were
considered as the dominant factors in accepting the new
technologies in the field of the informational systems. According
to a study by Burton Joner from British Colombia University and
Hobana from Georgiana University [18], the assumption that
these two components perform as the mediators in the external

factors may not always be correct and the external factors can
directly affect the acceptance or use of the technology. According
to Davis [19], we will need more researches in order to examine
the other factors’ effects on the acceptance.

Algahtani and King [20] believed that capability of recognize,
predict, and manage the people’s acceptance to use the
information systems can be observed as the key factors in the
implementation and success of these system. Hung et al. [21],
showed that the managerial, organizational, and technical factors
have an apparent effect on the technology adoption in the
hospitals. Considering the role of the above-mentioned factors in
the system acceptance by the users, Tabibi et al. [16], put an
emphasis on the hospital authorities’ participation in successfully
applying the HIS through recognizing the factors affecting the
users’ intention for using the system.

Nowadays, conducting studies on the technology acceptance in
the field of information systems are very prevalent and several
models and theories have been under examination and extension
[17], but in spite of this fact, merely a few studies have been
performed concerning the health section, which indicates a
considerable gap in the field, hence the field is open to research
yet. Considering the important role of the human factor in
improving the HIS efficiency, examining the aforementioned
factors can lead to an increasing systematic use of the HIS and
consequently, the progress and profitability of an organization.
Thus, the need to perform more surveys on the factors
concerning the HIS seems very evident.

The present paper would be expected to recognize the principal
factors which have an impact on the HIS acceptance in the
hospitals affiliated to Tehran University of Medical Sciences on
the basis of the TAM.

MATERIAL AND METHODS

The data collection instrument was a questionnaire developed by
the researcher, consisting of 2 divisions: one concerning the
respondents’ demographic information and the second part
consisting of 13 subdivision on the ground of the following
factors to be examined: perceived usefulness, perceived ease of
use, behavioral intention, trust, result demonstrability,
facilitating conditions, job relevance, voluntariness, anxiety, end
user support, training, self-efficacy, and social norms. A five grade
Likert Scale was used in the questionnaire (5 assigned to strongly
agree to 1 assigned to strongly disagree).

The validity was obtained by the panel of experts and the
reliability was verified by Cronbach’s Alpha in a research
population of 50 respondents (a=0.82 for behavioral intention,
a=0.92 for perceived usefulness, a=0.75 for perceived ease of
use, and 0=0.86 for the external factors) and finally, the total
reliability was calculated at a=0.93.

The location included hospitals affiliated to Tehran University of
Medical Sciences and the research population consisted of 185
personnel with an education background of medical records who
worked in the HIM offices of one of those hospitals.

A census method was used in order to gain more valid findings.
Out of 185 distributed questionnaires 161 were returned and one
was excluded due to some missing values, hence the remaining
160 questionnaire were put to analysis (Showing a response rate
of 87.5%).

The collected demographic data were analyzed using the
descriptive statistics. In order to determine the relationships
between the variables, the exploratory factor analysis and the
path analysis were applied. The final model was designed using
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the direct and indirect effects between the variables and their
role in explaining the behavioral changes of the dependent
variables.

At the first stage, the anti-image correlation coefficient (the
negative of the partial correlation coefficient) determined the
relationship intensity between the variables. Therefore, the
scales with a coefficient lower than 0.5 were excluded from the
analysis.

The Kaiser-Mayer measure was KM0=0.835. This test was used
to evaluate the adequacy of the sample size which turned out to
be suitable (very good) [22]. The Bartlett test was used to
examine the data appropriateness (BT=7654.239) and the
significance level was yielded (p<0.001) [23]. So, it can be
concluded that the research data have got an acceptable
proportion for the factor analysis test.

The Eigen value was used in this analysis in order to select the
number of the factors. According to this criterion, the minimal
amount of the Eigen value to select a factor is higher than '1' and
the questions with an Eigen value beneath 0.4 were expunged
from the factor analysis. Thus, 15 factors were extracted using a
varimax rotation. Regarding all these limitations, 5 scales were
crossed out of the analysis. According to the findings, the variance
explained by the factors was calculated at 72.58. After detecting
the above-mentioned scales, the second factor analysis with 60
questions was carried out to achieve better results. 14 factors
were put under observation. Factor 13 with solely one question
was excluded from the analysis. Regarding the 60 scales, 12
factors were organized and their Eigen values were calculated
(the effect of the factor loading). For instance, the value of the
factor loading of question 1 on perceived usefulness was 0.758,
indicating that nearly all the items would acceptably be
proportional to the related factor; however, as was mentioned
before, some items were omitted (Table 1). Finally, the proposed
model was presented (Fig 1).

The Cronbach alpha for each factor was calculated (Table 2). The
high reliability resulted from the Cronbach alpha for the factor of
perceived usefulness (0.942) suggests that the reliability of the
questions concerning the factor of perceived usefulness would be
trustful; in other words, the questions measuring the factor of
perceived usefulness are relevant and joint in a parallel way. So,
in case of swapping the population, the same results would be
produced. The average reliability value for the factor of
facilitating conditions resulted from Cronbach method (0.243)
indicates that the reliability of the concerning questions would be
less trustful comparing the other cases (Table 3).

Table 1: Omitted items after factor analysis
Description

[ find it easy to get the (HIS) to do what [ want to do.

(HIS) Does not demand much care and attention.

I would have difficulty explaining why using (HIS) may
or may not be beneficial.

I would be more likely to use an (HIS) that [, or a member
of my profession, had been consulted about.

I could complete the job using (HIS) if there was no one
around to tell me what to do as I go.

A path analysis method was used to demonstrate the direct and
indirect effect along with the intensity of the effect the
independent variable has on the dependent (behavioral
intention). In order to that, firstly, the variables were determined:

BI as the dependent variable and the factors of Perceived
Usefulness (PU), Perceived Ease Of Use (PEOU), self-efficacy, end
user support, social norm, trust, anxiety, voluntariness, job
relevance, training, and facilitating conditions as the independent
ones and the standard Beta coefficient was calculated for each of
them.

As shown in Table 2, the p value is lower than 0.05 for the
variables of PU, PEOU, self-efficacy, end user support, social
norm, trust, job relevance, and training, indicating a linear
relationship between the behavioral intention and the
aforementioned factors. On the other hand, the p value is over
0.05 for the variables of anxiety, voluntariness, and facilitating
conditions suggesting no such relation (Table 2).

RESULTS

91.2% of the respondents (146) were women and 8.8% (14) were
men. Most of the respondents (52.5%) were between 30 to 40
years old and most of them had a Bachelor degree (86%). Most of
them were working in the admission unit (42%) and 55.6% used
the HIS over 6 hours per day. Also, 41.3% of them used the system
for more than 3 times a week. The maximum job background
period was between 6 to 15 years (46.2%) and the maximum
record of the HIS work was between 5 to 10 years (47%). 105
respondents (66%) had an experience of working with the
information systems (Table 4).

The path analysis of (Figurel) shows that: there is a linear
relation (or effect) between PU and BI and the former has a
positive effect on the latter. 21% of the changes of BI are
influenced by PU. Also there is a linear relation between self-
efficacy and Behavioral Intention (BI) and again, the former has a
positive effect on the latter. 18.5% of the changes of Bl are under
influence by self-efficacy. The results obtained showed that PEOU
affects BI positively (10.2%) and end user support has a positive
effect on the BI (9%) and the two have a linear relation. Social
norm has a positive influence on BI (15.4%) with a linear relation
between them. Bl is also influenced positively by trust with 25%
of the changes. Their relation is also linear while Anxiety has no
effect on the BI, with no linear relation between two. The
Voluntariness behaves similar to the factor of anxiety. Both Job
Relevance and Training had a positive effect too and their relation
with BI was linear of 19% and 6.5% of the changes of the latter
factor by the former respectively. The factor of facilitating
conditions does not affect BI with any linear relation between
them however, PEOU positively affects BI (22.4%), and there is a
linear relation between the two.

DISCUSSION

From the present research, it can be concluded that the factor of
PU and social norm would directly affect the users’ Bl. The result
appear to be supported by Tabibi et al. [16], Who showed that the
motivational factors have a positive effect on the users’ intention
to use the HIS, though no effect was shown concerning the factor
of PEOU in the latter.
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Fig 1: The path coefficient of the research model

Table 2: Path coefficient between independent variable and BI

Dependent | Independent Factors p R2 Beta

Factor

BI PU 0.001 0.209 0.184
PEOU 0.001 0.102 0.324
Self-Efficacy 0.001 0.185 0.265
End User Support 0.001 0.099 -0.210
Social Norm 0.001 0.154 0.333
Trust 0.001 0.247 0.470
Anxiety 0.482 -0.003 -0.058
Voluntariness 0.808 -0.006 -0.031
Job Relevance 0.001 0.186 1.05
Training 0.001 0.065 0.305
Facilitating Conditions 0.097 0.011 0.290

PEOU PU 0.001 0.224 0.479
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Table 3: Reliability of scale measures

Factors Cronbach’s Alpha
Perceived Usefulness 0.942
Behavioral Intention 0.902
Self-Efficacy 0.875
Job Relevance 0.876
Perceived Ease of Use 0.858
End user Support 0.857
Social Norm 0.857
Trust 0.843
Training 0.759
Anxiety 0.753
Voluntariness 0.807
Facilitating conditions 0.243

Our findings also tend to correspond to those of Wu et al. [24],
which suggest the effect of PU and social norm on the health care
professionals’ intention to use an adverse event reporting system.
Also, a conformity can be seen between the present survey and a
study by Mohaghar et al. [25], showing the effect of social norm
on the technology acceptance in the ministry of interior affairs.
The result of this research can also be confirmed by those of Wu
etal. [24], Morton [26], Sheikhshoaei and Oloumi [27] and Tabibi
[16] which have put an emphasis on the relation between PEOU
and PU. However, Soleimani [28], suggested that the factor of PU
would have no effect on the intention of the students of the
agricultural vocational schools towards accepting the IT, which
might probably be due to a different research population.

The relation of self-efficacy and Bl was also confirmed, as was
shown earlier by Monzavi and Zarei [29], who emphasized the
impact of self-efficacy on the users’ Bl to use the Project
Information System (PIS).

Our results also correspond to those of Tung et al. [30], which
showed the positive effects of trust and PU on the nurses’
intention adoption of the electronic logistics information system
in HIS. Although, opposite to our findings, the later also
emphasized the effects of PU.

Aggelidis [3], suggested the impact of PU, social norm and self-
efficacy on the BI of the personnel of the Greek hospitals to use
the HIS, conforming to our research as for the second and third
factors.

As for the effects of end user support on the Bl to utilize the HIS,
our results are comparable with those of Can [31] and
Kowitlawakul [32], which predicted the same effects on the users’
Bl to use the HIS and on the nurses’ intention to use telemedicine
technology. That PEOU would not affect Bl was already shown by
Chismar and Willey-Patton [33] and Bertrand and Bouchard [34].

Table 4: The respondents’ demographic characteristics

Features Description of the Respondents
Gender Male 8.8%
Female 91.2%
Age 23-29 36.7%
30-40 52.5%
over 40 10.8%
Education Associate 10.8%
Bachelor 86.1%
Master 3.2%
Work unit Statistics 11.5%
Coding 15.4%
Filing 31.4%
Admission 41.7%
Hours of HIS | Under 1 hour 5.6%
work per day 1-2 hours 11.3%
2-4 hours 7.5%
4-6 hours 16.9%
over 6 hours 55.6%
0 hour 3.1%
Frequency  of | Onceaday 9.7%
HIS work per 2-3 times a day 32.9%
day once.a week 4.5%
2-3 times a week 7.1%
over 3 times a week 41.3%
no work 4.5%
Job Background | Under 5 years 18.4%
6-15 years 46.2%
16-25 years 28.5%
over 25 years 7%
HIS Work | Under 5 years 44.3%
Experience 6-15 years 47%
16-25 years 5.4%
over 25 years 3.3%
Work Yes 66%
Experience with
the . other No 34%
Informational
Systems

CONCLUSION

The results of the present research can be confirmed by a large
number of similar researches on the technology acceptance. The
findings can assist the hospital managers with the comprehensive
use of the HIS and its success, through recognizing the factors
which have an influence on the users’ Bl. The fact that a difference
did not achieve statistical significance does not mean there was
no difference. Therefore, this study may affected from
imbalanced population in order to some variables such as gender
which was the most important limitations of our study.
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