Yournal of Health Administration

Summer 2022, Vol 25, Issue 2.

| Criginal Arficle

An Evaluation of the pharmacy information system in teaching
hospitals based on the HOT-fit model

Marziyhe Meraji 1Y, Hamed Tabesh 2%/, Nafiseh Jamal ®'=', Somayeh Fazaeli 4\=", Zahra Ebnhosini%"

! Assistant Professor, Department of Health Information Technology, School of Paramedical Sciences, Mashhad University of
Medical Sciences, Mashhad, Iran.

2 Associate Professor, Department of Medical Informatics, School of Medicine, Mashhad University of Medical Sciences,
Mashhad, Iran.

3M.Sc, Health Information Technology, Department of Health Information Management, Bandar-e Gaz Shohada Hospital,
Golestan University of Medical Sciences, Iran.

“4Associate Professor, Department of Health Information Technology, School of Allied Medical Sciences, Urmia University of
Medical Sciences, Urmia, Iran

5Ph.D, Medical Informatics, Psychiatric and Behavioral Sciences Research Center, Mashhad University of Medical Sciences,
Mashhad Iran.

ARTICLE INFO EABSTRACT

1
Corresponding Author: Elntroduction: The pharmacy information system plays an effective role in
Zahra Ebnhosini ‘managing patients' medication information through informing physicians
e-mail addresses: t about unsafe medication prescriptions, prescribed overdoses, and possible drug

EbnehoseiniZl@mums.ac.ir - Iinieractions. The present study was conducted with the aim of evaluating the

N i pharmacy information system using the HOT-fit (Human, Organization And
Eiﬁ?}f?é?‘é%tﬁ%%z i Technology-Fit) model in selected teaching hospitals at Mashhad University
Accepted: 21/Jun/2022 iOf Medical Sciences. . . . .

Available online: 19/Dec/2022 iMethods: We conducted this cross-sectional study in 2019 in two stages.
IFirst, we presented the extracted criteria and confirmed them in the panel of
experts. In the second stage, the pharmacy information system was evaluated

Keywords: ! from the point of view of 118 users of the system, namely the secretary or nurse
Clinical Pharmacy Information !who register medication requests in the clinical and specialist departments of
Systems IHIS The evaluation results were analyzed using linear regression test via
Evaluation study 'SPSS version 21.

Health information systems 'Results In the specialized panel, 24 criteria were confirmed; then, we

'de5|gned a questionnaire according to the HOT-fit model which was provided
!to the users. According to the result, 55.37% of the users rated the system's
i 'performance as favorable. Results showed that according to the analysis of 17
'hypotheses of the HOT-fit model, there is a significant relationship between
laspects of technical, human, and organizational factors, as well as net benefits.
! Also, there was not a statistically significant relationship between the aspect of
'mformatlon quality in the technical factor and the aspect of the system use in
'the human factor.

'Conclu3|on System use and information quality criteria increase the
'satlsfactlon of information system users. In this regard, in the design of the
'hospltal information system, attention should be paid to the compatibility of
! the system with the tasks of the user and the usefulness of the expected output.
| Also, we believe that more studies should be conducted on the information
I'quality and system use criteria that lead to user satisfaction.

5


https://orcid.org/0000-0002-3137-0683
https://orcid.org/0000-0003-3081-0488
https://orcid.org/0000-0001-6709-5153
https://orcid.org/0000-0002-7543-9582
https://orcid.org/0000-0003-6709-5153

Marziyhe Meraji et al.

[EValuation of pharmacy information systems using HOT-fit model

Extended Abstract

'Introduction

Today, the use of appropriate information
systems is one of the basic tools for improving
the quality of health care. [1,2] Pharmacy
information system has a special role in hospital
information systems. The  pharmacy
information system makes physicians aware of
the unsafe prescription of medications,
overdose of the prescribed drug, and possible
medication interactions. [3,4] Also, these
systems are used to manage pharmaceutical
services, improve financial management, and
increase scientific knowledge in the field of
pharmaceutical treatments. [5,6] The existence
of accurate and user-friendly information
systems can largely prevent complications
caused by medication errors. [7] According to
studies, drug information systems were mainly
created for financial support and record
keeping, and clinical factors and patient safety
have been given less attention. [8,9] A good
information system design can support clinical
information and improve patient care. [10]
However, considering that there is a growing
trend in hospitals that information systems are
used to determine their efficiency. Therefore, it
is necessary to continuously evaluate these
systems to identify their strengths and
weaknesses, and to determine how well these
systems play their roles in supporting the
provision of health care. [11] Continuous
evaluation of the compliance of systems with
existing standards and users' needs improves
the design and its acceptance among health care
users. [12,13] As Shaw and Kaplan [14]
explain, "Evaluation is a concept beyond
showing how well a system works." One of the
most important steps in evaluation is choosing
an evaluation framework that can guide
researchers to obtain desirable results. [15,16]
Each of these evaluation frameworks focuses
on a specific dimension of information systems
evaluation. [17,18] Some of these frameworks
have examined the human factor and some
others have examined the technical issues of
these systems from the hardware and software
factors. [14] It seems that these evaluations can
be successful in introducing the status of a
system, its functions and its problems when all
dimensions are taken into consideration. [19]
The Human Organization Technology - Fit
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(HOT-fit) framework is more comprehensive
than other models and has overcome existing
limitations. Therefore, it has been proposed in
different studies in Hospital Information
System (HIS) evaluation models. [19-21] In
this regard, human and organizational factors
play an important role in the development and
implementation of the information system.
These factors and the balance between them can
be used to make a comprehensive assessment.
[22] The HOT-fit framework presented by
Yusuf et al. (2006) to evaluate health
information systems was created by integrating
the Information System Success Model (ISSM)
and IT-Organization-fit frameworks. [19,20] In
the HOT-fit model, technology factor (e.g.,
dimensions of system quality, information
quality, and service quality), human factor (e.g.,
dimensions of system use and user satisfaction),
organizational factor (e.g., dimensions of
environmental and structural impact) and net
benefits are evaluated. [23-25] Success in
managing the deployment of information
technology in the organization depends on
establishing a balance between all dimensions.
[19,26,27] Therefore, in this health information
system evaluation model, in addition to the
technical  factor, the human factor,
organizational factor, and the relationship
between these factors in the organization are
examined; thus, we hole to conduct a
comprehensive evaluation of the information
systems. Given this, the aim of this study is to
determine the criteria for evaluating the
pharmacy information system based on the
HOT-fit evaluation model. Also, the
relationship between the variables of this model
was investigated in the pharmacy information
system of teaching hospitals at Mashhad
University of Medical Sciences.

'Methods

We conducted this cross-sectional study in two
stages: developing variables and evaluating
pharmacy information system from users' point
of view. In the first stage, according to the
previous review study, all the criteria used in
HOT-fit model including 130 criteria, 51
criteria  (technical factor), 36 criteria
(organizational factor), 33 criteria (human
factor), and 10 criteria (net benefit) were used



Yournal of Health Administration

as the basis of work. [28] In this stage, we
extracted the variables for each dimension and
arranged in a table based on the related factors
and dimensions in terms of frequency; then, we
entered them into the panel stage. The
participants in the panel were as follows:
specialists in the fields of health information
management, health service management, and
medical informatics, pharmacist and pharmacy
managers with at least three years of experience
working in the field of HIS at Mashhad
University of Medical Sciences. It should be
noted that the hospital information system for
teaching hospitals is the same and is supported
by Mashhad University of Medical Sciences
itself. The basis for accepting the criteria was
the minimum agreement of 70% of the
participants in the specialized panel. After
confirming the criteria by the experts in the
panel, the questionnaire was designed with 33
guestions in Human factor (8 questions),
Technical factor (15 questions), Organizational
factor (4 questions) and net benefit (6
questions) based on Likert scale (very low,
Low, medium, high, very high) and distributed
among users related to pharmacy information
system. To measure the validity of the research
tool, we used the content validity method
guantitatively, which was calculated based on
experts' opinions and by calculating two
indicators of content validity ratio and content
validity indeces of 80.5 and 91.3, respectively.
Reliability was also measured using Cronbach's
alpha at 89.4 based on the answers to the total
number of questions of all participants,
indicating optimal reliability. In the current
study, the construct validity of the
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questionnaire was measured using the
exploratory factor analysis method. The Kaiser-
Meyer-Olkin (KMO) index was determined to
evaluate the adequacy of the sample size to
perform exploratory factor analysis. After
determining the axes in the factor analysis, we
calculated the alpha coefficient for each of the
identified axes. The value of KMO was 85.5,
which explained 67.1% of the data variance.

In the second stage, we performed the stratified
sampling in the selected hospitals. Among the
teaching hospitals of Mashhad University of
Medical Sciences, we selected 10 hospitals to
evaluate the pharmacy information system.
Users were selected according to the purpose-
based sampling and included all users of the
pharmacy information system in the pharmacy
unit, secretaries or nurses registering
medication requests in clinical wards, and HIS
experts related to pharmacy information system
in selected hospitals. Out of 168 eligible users,
118 completed the questionnaire. The response
rate was approximately 70%. According to the
HOT-fit model framework, the final response
variable was net benefit and the variables of
system satisfaction, organizational structure,
and system use were the mediator variables. In
this study, according to 17 hypotheses (Tablel),
we investigated the relationship between net
benefit variable and mediator variables, as well
as the relationship between mediator variables
and system quality, information quality, and
system quality. Similar to some studies that the
HOT-fit framework was used to evaluate an
information system, we also used the linear
regression to investigate the relationship.
[29,30].

Table 1. Research Hypotheses

Hypothesis

Discription

Hypothesis 1 (H1)

System quality has a significant positive effect towards system use

Hypothesis 2 (H2)

System quality has a significant positive effect towards user satisfaction

Hypothesis 3 (H3)

System quality has a significant positive effect towards structure

Hypothesis 4 (H4)

Information quality has a significant positive effect towards system use

Hypothesis 5 (H5)

Information quality has a significant positive effect towards user satisfaction

Hypothesis 6 (H6)

Information quality has a significant positive effect towards structure

Hypothesis 7 (H7)

Service quality has a significant positive effect towards system use

Hypothesis 8 (H8)

Service quality has a significant positive effect towards user satisfaction

Hypothesis 9 (H9)

Service quality has a significant positive effect towards structure

Hypothesis 10 (H10)

System use has a significant positive effect towards user satisfaction

Hypothesis 11 (H11)

User satisfaction has a significant positive effect towards system use

Hypothesis 12 (H12)

Structure has a significant positive effect towards environment
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Table 1: Continue

Hypothesis Discription
Hypothesis 13 (H13) | Environment has a significant positive effect towards structure
Hypothesis 14 (H14) | System use has a significant positive effect towards net benefits
Hypothesis 15 (H15) | User satisfaction has a significant positive effect towards net benefits
Hypothesis 16 (H16) | Structure has a significant positive effect towards net benefits
Hypothesis 17 (H17) | Environment has a significant positive effect towards net benefit

'Results

In the first stage, we obtained 130 criteria from
reviewing the literature. In the next step and
after reviewing the frequency and survey in the
panel of experts, we identified 24 criteria.
Finally, we designed the research tool based on
the approved criteria with 33 questions using
Likert scale. Then, we presented the
guestionnaire to the users in person. Out of 168
eligible users, 118 completed the questionnaire.
53% of users had between 1 to 6 years of
Service Experience, 77% had bachelor’s
degrees, 38% worked in pharmacy, and 53% in

clinical departments. Based on the results of the
evaluation, users were satisfied with the speed
and improvement in the work process in the
usefulness criterion. In the technical factor of
the system quality dimension, the users stated
satisfaction above 70% with the easy-to-learn
system. Also, in the technical factor, in the
information quality dimension of users'
satisfaction was above 50% with the criteria of
being accurate, availabile, and timeliness.
Finally, pharmacy information  system
performance was stated as desirable based on
the results. (Table 2)

Table 2. Evaluation of pharmacy information system according to approved criteria based on the

HOT-fit model
0 n 2 >
= c c [T =
283 28w 5 85| § | xg
8E€8 £€& Criteria Indicators g E o3 % g ;5
TP £2< s 852 = 22
o AC ez =
- Top How much does the hospital | 0.472 51.7 39.8 8.5
= management administrator support the use of
= Support pharmacy information systems in the
"fi S hospital?
~ E Communication | How much does the use of pharmacy | 0.487 37.3 458 16.9
5 2 information system facilitates external
= 2 communications?
E = Competition How superior is your hospital's | 0.57 32.2 49.6 17.9
g S pharmacy information system to other
o S hospitals?
= Goals and | How much is the use of pharmacy | 0.461 55.6 41.0 3.4
Z strategy information system in line with
hospital goals and strategy?
How useful is the pharmacy | 0.574 72.6 25.6 1.7
information system in pharmacy work
Be useful processes? 0.645 66.1 28 5.9
© How quickly can you do your work
= @ using the pharmacy information | 0.59 63.1 27 9.9
S 5 system?
=z g How satisfied is IT support for | 0.482 40.7 435 15.7
E k2 pharmacy information system?
= § How satisfied are you with displaying | 0.501 455 42.7 11.8
I 5 information in  the  pharmacy
3 information system?
How satisfied are you with the
pharmacy information system
response time?
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Factors
( Cronbach's

Alpha)

Dimensions
( Cronbach's

Alpha)

Criteria

Indicators

Factor
load

Desirable

(Much, Very

Much)

Medium

Weak
(Low, Very

low)

Human (80.0)

System use(54.1)

User attitude

How efficient does using
pharmacy information system
increase your performance?

0.542

40.0

50.0

10.0

Knowledge and
User skill

How effective is the use of
pharmacy information system in
your work improvement?

0.595

40.0

50.9

Usage levels

How much usage levels (drug
registration,  reporting,  drug
approval, etc.) have an impact on
the optimal use of pharmacy
information system?

0.65

63.6

32.7

3.6

Technology(62.2)

System quality (54.4)

Response time

How long is the pharmacy
information system responding on
time?

0.552

50.0

38.2

11.8

Ease of use

How clear and understandable is it
for you to work with the pharmacy
information system?

How easy is it for you to use a
pharmacy information system?

0.617

0.536

69.1

727

255

23.6

55

3.6

Ease of learning

How easy is it for you to learn
pharmacy information system?

0.601

745

21.8

2.7

Security and

privacy

How secure is the pharmacy
information system for
unauthorized access?

How much are the levels of
authorized access defined by the
law and need?

0.526

0.547

57.6

55.1

36.6

32.2

6.8

12.7

Information quality

(78.7)

Completeness

How complete is the information
registered in the pharmacy
information system?

0.727

43.6

46.2

10.3

Accuracy

How accurate and correct are the
information registered in the
pharmacy information system?

0.678

54.2

36.4

9.3

Availability

How much timely access is
available to the patient's records in
the pharmacy information system?

0.402

58.2

32.7

9.1

Timeliness

How timely do pharmacy
information system users enter
information?

0.604

55.0

35.8

9.2

compatibility

How consistent are pharmacy
information system reports?

0.589

49.2

39.8

11

Service quality (76.9)

Security
assurance

How much support IT services can
solve  pharmacy information
system problems?

0.633

48.3

43.2

8.5

Ability to
understand
problems

How much does the IT service
understand system problems?

0.519

40.7

50.0

9.3

Follow
services

up

How much IT services will track
and fix pharmacy information
system problems?

0.579

458

39.0

15.3

Accountability

How much continuous and 24-
hours support is available from the
pharmacy information system?

0.507

52.6

331

144
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w5 _| B8 _ Indicators _ 28 ¢ -
o8 g8 Criteria Sl = 2% 35 %>§
855S| 852 88 62 38 2£=z8
L g < g g < 25 S é S 2
Efficiency How does the use of pharmacy
Effectiveness | information system have an effect on
reducing the time of recording | 0.704 | 66.1 270 | 7.0
information in patient's electronic
records?
How much does the pharmacy
information  system affect the | 0.621 | 59.3 305 | 10.2
continuity of patient’s medication
g ) services?
=3 @ How does the pharmacy information
& E system affect the coordination | 0.672 | 70.3 254 | 4.2
[} |3} ..
S S between the clinical departments and
2 = the pharmacy?
2 2 How  much does  pharmacy
information system affect the quality | 0.614 | 57.4 374 |52
of medication services?
How much does the pharmacy
information system help with drug | 0.704 | 72.0 203 |76
management?
How much has the pharmacy
information system improved the drug | 0.767 | 66.9 29.7 | 34
management process?
Total coefficient | Total of | 33 55.37 35.75 | 8.83
Cronbach's indicators Average | Aver | Average
Alpha(89.4) age
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Fig. 1. Results of hypotheses testing
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Table 3: Analysis of research hypotheses

Hypothesis Non-standard coefficients | Standard coefficients
T P-Value Result
B Std. Error Beta
H1 2.021 0.508 10.419 3.979 <0.001 Accepted
H2 4.498 0.727 9.991 6.189 <0.001 Accepted
H3 6.639 0.556 2.625 11.944 | <0.001 Accepted
H4 0.645 0.647 0.688 0.997 0.321 Rejected
H5 3.677 1.009 0.591 3.644 | <0.001 Accepted
H6 5.452 0.678 0.342 8.039 <0.001 Accepted
H7 1.577 0.718 0.589 2.197 0.03 Accepted
H8 5.772 1.125 0.431 5.132 <0.001 Accepted
H9 5.794 0.687 0.297 8.437 <0.002 Accepted
H10 1.263 0.553 10.891 2.283 0.024 Accepted
H11 4.355 0.682 0.711 6.381 <0.001 Accepted
H12 4.616 0.522 0.538 8.835 <0.001 Accepted
H13 0.746 0.241 0.538 3.1 0.002 Accepted
H14 8.855 0.91 0.46 9.726 <0.001 Accepted
H15 7.318 0.991 6.672 7.385 <0.001 Accepted
H16 6.898 1.248 0.459 5.526 <0.001 Accepted
H17 10.153 1.08 0.302 9.399 <0.002 Accepted

Based on the results of the evaluation, there is
a significant relationship between all factor-
related dimensions. Also, we rejected
hypothesis 4 (Table 3). In addition, there was
no significant relationship between the
information quality dimension in the
technology factor and the system use
dimension in the human factor. (fig 1)

'Discussion

In this study, we proposed a standard
questionnaire for evaluating pharmacy
information  systems  using  Hot-fit
framework; also, we investigated the
relationship between dimensions of this
framework. In addition, we evaluated the
success factors of a pharmacy information
system from the users' point of view.
According to the results, this system has
been successful in some dimensions, and
unsuccessful in some other dimensions.
Below, we review the most important
dimensions. Based on the results, according
to the study of 17 hypotheses, there is a
significant relationship between the related
dimensions of three technical, human,
organizational factors, and net benefit. Only
the relationship between the information
quality dimension in the technical factor
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and the system use dimension in the human
factor (hypothesis 4) has not been
significant. In Lourent Monalisabet et al.
[31] study there was a significant
relationship between the dimensions of
system quality and the structure and quality
of information and user satisfaction. In their
study, Ghazali et al. [32] revealed a positive
and significant relationship between all
dimensions related to human,
organizational and technical factors with
user satisfaction factor in  human
dimension. Shafiei Nikabadi and
Naghipour [21] revealed in their study that
there is a positive and meaningful
relationship between all factors (human,
organizational and technical) and their
related dimensions, which indicates the
alignment of questions with theoretical
constructs.  Yousef et al.’s [27] study
indicated that there 1is a two-way
relationship  between dimensions of
information quality and system use,
information quality and user satisfaction,
organizational structure and environment,
organizational structure and net benefit, and
organizational environment and the net
benefit. Also there is a one-way relationship
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between the structural dimension in the
organizational factor and the dimension of
system usage in the human factor. System
quality, information quality, and services
quality as technical factor criteria
separately and jointly affect the human
factor criteria. In this regard, results of
Sibuea et al. [33] revealed that there is no
significant  relationship  between the
dimensions of environment and structure in
the organizational factor; also, there is no
positive and significant relationship
between these dimensions with the net
benefit. In the present study, there is no
positive and significant relationship
between information quality dimension in
the technical factor and system use
dimension in the human factor. Ayuni et al.
[34] evaluated an e-learning system; results
of their study indicated that information
quality variable had a direct and significant
impact on system user variables; also, the
user satisfaction had an indirect impact on
the net benefit. System user variables, user
satisfaction, and environment also have a
significant direct impact on net benefit.
The results of Maita and Riski [35] which
evaluated a library information system
using HOT-fit framework revealed that
information quality variables and service
quality variables affect user satisfaction and
user satisfaction variables affect system use
also organizational structure variables
affect user satisfaction and finally all three
variables affect net benefit. The results of
pharmacy information system evaluation
generally indicated the optimal
performance of information system from
users' point of view. In the human factor,
users were very satisfied with the speed and
improvement of the process in relation to
the pharmacy information system. In this
regard, Harrison and Rainer JR [36] argued
that if users believe that using the system
improved their performance and increase
their productivity, their satisfaction would
increase. Also, Ahmadi et al. [37] have
emphasized that the usability of the system
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depends on the type of user's task and
makes him/her satisfied with the system.
Also, Ahmadi et al. (2009) reported that in
the design of the hospital information
system enough attention has not been given
to the compatibility of the system with the
user's tasks. Although in the present study,
users believed that the ease of using the
system and learning was simple, providing
IT support services in case of errors was not
very satisfactory. Yousef et al.’s [26] study
indicated that simplicity of system use and
appropriate support for users are the factors
of successful implementation of HIS. In the
organizational factor, system users were
satisfied with the level of support from
senior managers and the specified goals and
strategies. The criteria for top management
support reflect how much senior managers
understand the nature and performance of
HIS in IT development. Nilashi et al [38] in
their study, they emphasized that the
criteria for supporting senior managers are
one of the most effective criteria in
changing the attitudes of organizations
toward IT development. The system in the
technical factor in terms of the
characteristics of information quality
including accuracy, availability, timeliness
and compatibility, obtained a good status
from the users' point of view. According
Ranandeh-Kalankesh et al.’s [39] study, the
quality of information related to the optimal
output of the system has a direct
relationship with users' satisfaction. Also,
Aggelidis and Chatzoglou’s [40] study on
the role of information quality factor on the
satisfaction of information system users
indicated that if the system information is
incorrect or incomprehensible to users, it
causes their dissatisfaction. In the present
study, users had relatively favorable
satisfaction of 55% with timely data entry
in the information system. Also, Vafaei et
al. [41] and Alipour et al. [42] reported that
not paying attention to timely data
registration in the information systems can
be one of the factors affecting users'
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satisfaction. In this regard, Vafaei et al.
[41] reported that approximately 54% of
hospital information system workers were
satisfied with accessibility of data. Also,
results of our study revealed that due to the
level of authorized access created for each
user, the status of access to the system is
desirable. However, users expressed
dissatisfaction with the system's lack of
communication with other hospitals. In the
service quality dimension, users reported a
50% satisfaction in the follow-up criteria of
continuous and round-the-clock backup of
the system by the relevant authorities, as
well as in the security and confidentiality
factor. Also, Vafaei et al. [41] stated that
user satisfaction with data security factor in
hospital information system was 53.6%.

Pharmacy information system in hospitals
is important in reducing errors and speeding
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