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A B S T R A C T

The research purposed in this paper is to investigate the impact of the health information technology on hospital
performance through the health information quality as mediating variable, as new evidence from the teaching
hospitals in the north of Jordan. Research design and methodology approach based on a survey that is conducted
to collect the requested data to develop a model connect between the health information technologies, health
information quality and hospital performance by using the Structural Equation Modeling approach. The research
findings show that there is an intertwined and reciprocal relation between Health Information Technologies
(HITs), hospital performance, and health information quality. HITs have direct positive impacts on both hospital
performance and health information quality. Health information quality has also a direct impact on hospital
performance. Besides, health information quality functioned as a partial mediator between HITs and hospital
performance. The study did not examine the factors that influence the relationship between HITs, hospital per-
formance and health information quality. This paper is evidence for the investor in the healthcare sector to invest
more in HITs and health information quality, where the expected results are productivity improvement, perfor-
mance leveraging and error reduction. The research originality is to introduce new evidence support literature
form the Middle East countries is the main contribution of this paper.
1. Introduction

Organizations think that they can combat competition by improving
productivity, profitability, and quality of operations only if they invest in
information technology and the information quality. The health care
sector undergoes various changes as time passes and has achieved greater
efficiencies and improved the consumer experience through the power of
connectivity. Various researchers are agreed that more investment in
Health Information Technology (HIT) and the quality of health infor-
mation can decrease medical errors, reduces operational costs, and en-
hances the quality of health care processes, and adopting HIT could save
billions of dollars, reduces drug events, and lead to a better doctor-
patient relationship (Cantiello et al., 2016; El-Kareh et al., 2013; Kruse
and Beane, 2018; Kruse et al., 2014; Norton et al., 2019; Singh and Sittig,
2016; Sittig et al., 2018; Wang et al., 2018; Zineldin et al., 2014).

Healthcare leaders view effective HIT as a remedy to meet the chal-
lenges of increased cost, medical errors, and service quality issues
Alolayyan).
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(Norton et al., 2019; Palvia et al., 2012; Waterson et al., 2013). In the
health care process, there is a lot of literature on HIT pay off, but it
overlooks the effect of actual IT usage on organization performance. This
paper will discuss the impact of quality of health technology usage and
health information quality on public teaching hospital performance. The
expected result from this study will encourage the healthcare sector in
Jordan and in developing countries to invest more in HIT and health
information quality (Bawack and Kamdjoug, 2018; Hossain et al., 2019;
Zayyad and Toycan, 2018).

2. Literature review

Information Technology (IT)'s business value has put a lot pressure on
researchers into examining various approaches to understand the impact
of IT in increasing organizational performance (Bipat et al., 2018;
Brynjolfsson, 1993; Brynjolfsson and Yang, 1996; Dedrick et al., 2003;
Fatafta et al., 2019; Hong and Wu, 2018; Hosseine et al., 2017; Turel
ember 2020
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et al., 2017; Wilson, 1995). Researchers used resource-based view theory
to study the effect of a particular resource that an organization possesses
to give a competitive advantage (Mata et al., 1995). Companies give
credit for gaining a competitive advantage to IT after the priority of
leadership (BolíVar-Ramos, GarcíA-Morales, & GarcíA-S�aNchez, 2012;
Sheng et al., 2013; Shukor et al., 2019). IT can streamline the processes,
allowing the sharing and evaluation of patient information as a part of
health information, and also gives patients access to care (Abomhara
et al., 2018; Lee et al., 2013; McCullough et al., 2016). Health leaders are
starting to appreciate IT usage in decreasing health care costs and
improving service quality (Agha, 2014; Bardhan and Thouin, 2013; Kruse
and Beane, 2018; Okpala, 2018; Turan and Palvia, 2014; Wang et al.,
2018). The use of HIT increased productivity, competitiveness, and
quality (Feeley et al., 2020; Miraldo et al., 2019; Remondino, 2018; Risko
et al., 2014; Rutten et al., 2014).

Corresponding to El-Kareh et al. (2013) and Walsham (2012), many
healthcare providers consider HIT as a solution to medical errors. In the
banking and aviation industry, human errors are reduced through
effective use of IT (Turan and Palvia, 2014), and, in the same way,
medical errors are reduced using HIT (Balicer and Cohen-Stavi, 2020;
El-Kareh et al., 2013; Rodziewicz and Hipskind, 2019). If there is elec-
tronic access available to complete a patient's health information, it will
reduce medical errors that occur because of gaps in knowledge about
issues like allergies, relevant medication and laboratory information,
past medical history, and poor communication among providers (Risko
et al., 2014; Rodziewicz and Hipskind, 2019; Wears, 2015).

Health Information Technology (HIT) systems, like automated deci-
sion making and knowledge acquisition support tools, can bring elec-
tronic patient information (health information) that can be effectively
used by health care practitioners, thereby reducing errors of omission
due to gaps in provider's knowledge and failure to use that knowledge in
health care practice. HIT also improves queue management, saves a lot of
stationary costs, reduces various barriers, and employees are relieved of
various paper related jobs (Ibanez et al., 2018; Jones et al., 2012; Kuo,
2018; Limanto and Andre, 2019; Rezaee and Pasandideh, 2018; Weiss
and Tucker, 2018). Also, according to Bardhan and Thouin (2013), the
use of a financial management system has a direct effect on reducing
hospital operating expenses. Lee et al. (2013) were of the view that HIT
can help in the delivery of health care services efficiently and effectively.
Devaraj, Ow, and Kohli (2013) used the theory of swift and even flow to
study the role of IT on patient flow and its effects on hospital efficiency
and performance. They found that IT has a positive relationship with
swift and even patient flow, achieving an increased revenue for hospitals.
The result also showed that financial performance increased without
disturbing quality. Swift flow affects the financial performance of the
hospital, while even flow has an impact on quality. Both reinforce each
other to increase hospital performance. From another view, according to
(Ferretti et al., 2019), studying of using IT in health care is important for
various countries, as it helps in learning, but a comparison study is
difficult to conduct for IT in health care across countries, as various
terminologies are used. To eliminate the problem, the Organization for
Economic Corporation and Development (OECD) launched a bench-
marking ICT in health system project, which is a multi-participatory
initiative to make sure that quality data is available and indicators for
ICT in health. Many researchers focused on the impact of HIT on one or
more of the hospital performance characteristics, some of these studies
are conducted in developed countries, and some others are conducted in
developing countries, but still developing countries need more investi-
gation in this filed (Amarasingham et al., 2009; Bello et al., 2004; Car-
ayon et al., 2020; Gyamfi et al., 2017; Handayani et al., 2013; Liao and
Lin, 2020; Raptis et al., 2009).

The quality of health information depends on the quality of the pri-
mary data. To implement effective decision-making, whether at the
clinical or strategic level of health care, you need a high quality of health
information. In one study, 42 percent of interviews that identified poor
data quality in healthcare were considered a major hindrance in decision-
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making (Foshay and Kuziemsky, 2014). The same study stated that there
are large efforts and cumbersome processes in health care to request and
document health information, there are no specific standards and mea-
sures for the quality of information, and therefore lack of understanding
of information needs, and ways to obtain value from data, often need
manual work related to the privacy of health information.

3. Theoretical framework

Scientific management theory is the first management theory after
the industrial revolution. It aims to scientifically determine the best
method to perform the tasks by the efficient allocation of human and non-
human resources to increase productivity and eliminate waste (focus on
operations), Established by Fredrick Winslow Taylor (1856–1915), Fa-
ther of Scientific Management-an American mechanical engineer, so our
research depends on the Scientific management theory and the Fayol's 14
principles of management to build the relationship between Quality of
Health Information Technology and Hospital Performance.

Plantier et al. (2017) researched in French hospitals regarding how
Electronic Medical Record (EMR) affects health care quality. Quality of
care management was measured in this research by using four indicators:
namely the patient data quality, pain status, nutritional status evaluation,
and transmitting information delay. The electronic medical record was
evaluated in comparisonwith paper health records by keeping the type of
hospital (teaching, public, private, not for profit, and for-profit), the
number of beds (size), and the region as control variables. These results
showed that total or partial use of EMR has a positive effect on the quality
of care management.

Devaraj and Kohli (2000) examined longitudinally the impact of IT on
the hospital's performance across the United States, which recently
adopted a Decision support system (DSS). DSS is a computer system that
helps to increase the effectiveness and productivity of the manager. It
helps to make decisions regarding strategic, operational and managerial
issues. Operational decisions are decisions made at patient care level;
Managerial cutting and overall profitability of a department etc. Strategic
decisions involve contracting, pricing decisions involve cost-and merger
and acquisition decisions. The findings of this research revealed that
there is increased profitability within three months. They also examined
the effect of IT on Business Process Reengineering (BPR) and found that
BPR initiatives in those hospitals realized after two years because of the
use of IT.

Mapesa (2016) studied the effects of HIT on the performance of
hospitals and found that the use of IT affects hospital performance in
terms of enhanced productivity, increased profitability, and improved
quality. Williams, Asi, Raffenaud, Bagwell, and Zeini (2016) did research
on the effects of the use of IT in 1,039 hospitals in the United States and
found that by giving electronic access to diagnostic results of a test like
cardiac imaging, nuclear test, blood test, and radiological exam, hospitals
can provide quality health care to their patients.

The researchers are proposing the following hypothesis:

H1. Health information technology has a positive impact on hospital
performance

Mohammed and Yusof (2013) studied the information quality in
health information systems. They selected six frameworks from health
informatics and information systems literature to identify the criteria
from a human perspective. They recommended more attention on the
information quality from the technology side and from the organization
performance side. Kilsdonk, Peute, and Jaspers (2017) showed clear gaps
in research on organizational factors associated with a successful
implementation of IT, they recognized a gap in the implementation of
Information Quality and System Quality to facilitate clinical decision
support systems. Considering the above discussion and previous studies,
Several studies have shown the effect of information quality on organi-
zational performance through several organizational factors. These fac-
tors include service integration, user needs, human resources, and
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communications (Alenezi et al., 2015), quality improvement (Fotopoulos
and Psomas, 2010), customer satisfaction of information system (Dau-
noriene and Zekeviciene, 2015). The researchers are proposing the
following hypothesis:

H2. Quality of health Information has a positive impact on hospital
performance

Today, electronic medical records are the largest source of health
information, and thus the quality of health information technology has
an important impact on the ease and quality of using electronic medical
records systems in addition to privacy, safety, and speed. However,
research studies are limited in linking the quality of health information
technology to the quality of health information. There are no compre-
hensive studies to determine the values or contributions of errors related
to the quality of documentation processes or the quality of health in-
formation in the electronic record, e-health and negative clinical events
resulting from the information quality of electronic medical record. Also
there is as yet no agreement on what "health data quality" means in the
context of records e-health (Weiskopf and Weng, 2013). Some defective
functions in health information technology can mislead the doctors, for
example, the presence of a confusing display, problems in the health
information system such as input or output the data and health infor-
mation, defective in saving the heath information and defective when
producing incorrect values for example (pounds to kilograms or Celsius
to Fahrenheit). All of these things and more affect the treatment process
and the medical doctor's decisions and medical staff behavior (Phillips
and Fleming, 2009). The researchers are proposing the following
hypothesis:

H3. Health information technology has a positive impact on health
information quality

By building the previous hypotheses that showed that there is a
positive relationship between health information technology and hospi-
tal performance, as well as there is a positive relationship between health
information technology and the quality of health information, there is
also a positive relationship between the quality of health information and
the hospital performance. Researchers here based on the above assume
that, there is a positive relationship between health information tech-
nology and hospital performance through the quality of health infor-
mation as an mediating variable.

H4. There is an indirect impact of health information technology on
hospital performance through health information quality (Figure 1).

4. Methodology

4.1. Research methodology

In this section, the sample and data collection procedure used in this
study are discussed. Additionally, a detailed description of the opera-
tional measure of variables and the statistical evaluation of hypotheses is
given. Based on previous sections, a conceptual framework and research
instrument has been developed. The following section will describe the
collection of data and measurement of variables procedures for the
constructs.
Health
Information
Technology

Health
Information
Quality

Hospital
Performance

H3 H2

H1

Figure 1. Research model.
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4.2. Papulation of the study, data collection and measurement scale

The data collection was done through a questionnaire. A face to face
set of data was collected manually for most responses. Data collection
was done by questions related to the health information technology,
health information quality and hospital performance. The data were
collected from the clinical leadership, medical staff supervisors, man-
agement supervisors and medical doctors (most people used the infor-
mation technology tools and quality of health information) related to
different departments in public teaching hospitals in the north of Jor-
dan. The respondents belong to all hospital departments and include all
types of medical doctors (MD) (specialist and resident). The population
size of the five hospitals was assessed through interviews with human
resources management specialists in five hospitals. The size of the
population was approximately 1,500 between physicians, medical
department heads, non-medical department head, and medical and non-
medical supervisors. The respondent rate was around 90 percent from
five different teaching hospitals in the north of Jordan. Total sample size
is 480 questionnaires that have been considered, as 53 Out of 533
distributed forms were excluded. This sample size of the collected
questionnaires was sufficient for research hypotheses testing (J. F. Hair,
Black, Babin and Anderson, 2013). Hospital participation is presented in
Table 1.

4.3. Sampling methods

Careful consideration should be taken to decide the adequate sample
size in order to achieve an accurate result (Creswell, 2008). suggests
choosing as large a sample as possible to have a lower chance to differ
from the considered population. A smaller sample may extract an inac-
curate research conclusion. The best sample size, however, differs upon
the research type, but generally, for each independent variable, five
observations are recommended by (Hair et al., 2013). When the data
follows the normal distribution, five observations per independent vari-
able is suggested by Bentler and Chou (1987) when latent variables have
multiple indicators.

Generally, the accepted number for the sample size is ten observa-
tions per indicator variable (Nunnally, 1994) To satisfy the above con-
dition, the scholars carefully chose a suitable sample size of 480
respondents for 41 observations in the study instrument from the
participating hospitals. A stratified random sampling method was used to
select respondents from the observed population. From 480 respondents,
the female and male percentages were 61.5 and 38.5 percent, respec-
tively. Their ages ranged from 20 to 80, and they were categorized into
four groups, with each group having a 15-year range and a 46.0, 40.6,
11.7, and 1.7 percent response rate, respectively. The sample profession
frequency and percentage of it are shown in Table 2.

Regarding their professions, 5.6 percent of respondents were man-
agers, 38.5 percent were senior officers and supervisory-level manage-
ment, 20.65 percent of respondents were head of department and head of
medical units, and 35.25 percent of respondents were resident doctors
and specialist doctors. From the respondents’ group, 14.4 percent of
belonging to less than 2 years, 20.4 percent of respondents belong to 2–5
years, 22.9 percent of respondents belong to 5–10 years, and 42.3 percent
of respondents belong to 10–25 years. Their education level is summa-
rized in Table (3).

4.4. Variable measurement

Testing of hypotheses is done by using Analysis of Moment Structures
(AMOS) and Structural Equation Modeling (SEM) software that are
available in Statistical Package for the Social Sciences (SPSS) version 22,
AMOS version 22. In this research, the measure of reliability was done by
using Cronbach's alpha. Exploratory Factor Analysis was also performed
to discover the interaction between studied variables. Additionally, a
second-order Confirmatory Factor Analysis was employed to verify that



Table 1. Hospital names and Hospital participation percent.

Name of the hospital Frequency Percent (%)

Princess Basma Hospital 132 27.5

King Abdullah University Hospital 124 25.8

Princess Badea'a Hospital 72 15.0

Princess Rahma Hospital 111 23.1

Gynecology and Pediatrics' Hospital—Almafraq 41 8.5

Total 480 100.0

Table 2. Sample of Professions, frequency and percentage.

Professions Frequency Percent (%)

Manager 27 5.6

Senior officer 123 25.65

Head of department 59 12.3

Supervisors 62 12.9

Head of Medical Unit 40 8.35

Resident Doctor 110 22.9

Specialist Doctor 59 12.3

Total 480 100.0

Table 3. Education level, frequency and percentage.

Frequency Percent

Diploma 73 15.2

Graduate degree 170 35.4

Postgraduate 144 30.0

Higher Specialty in Medicine 93 19.4

Total 480 100.0
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the hypothesized construct in research loads into a specific number of
underlying sub-constructs or components and, in addition, to test the
construct validity. In the final stage, we used the Structural Equation
Modelling (full-fledged measurement model, and full-fledged structural
model) to determine the impact between independent, mediating and
dependent variables.

Three-elements of health information technology were captured by a
total of 14 items, namely interface, functions, and performance. The 14
items were divided into eight items for the screen interface—three items
for functions reversibility and three items for performance integration of
systems. A seven-point Likert scale was used to measure all items from -3
to 3 (Ribi�ere et al., 1999).

The mediating variable (health information quality) was captured in
8 items in one dimension. A seven-point Likert scale was used to measure
all items from -3 to 3, the dimension covering the following areas (Ac-
curate, Complete, Current, Sufficient, Understandable, Secure (ensure
confidentiality), Uniformly defined (standardized), and Timely (avail-
able as it has been collected)) (Ribire et al., 1999).

For hospital performance, there were six dependent variables
captured by a total of 27 items, namely process orientation, clinical
quality, workforce conditions, patient satisfaction, operational efficiency
and financial performance. The 27 items were divided into nine items for
process orientation, three items for workforce conditions, four items for
clinical quality, four items for patient satisfaction, four items for opera-
tional efficiency, and three items for financial performance (Chen et al.,
2009; Griffith et al., 2006; Griffith et al., 2002; Gumbus et al., 2003;
Kershaw and Kershaw, 2001; Lovaglio, 2011; Meyer and Collier, 2001;
Vera and Kuntz, 2007; Walker and Dunn, 2006; Zelman et al., 2003). A
Five-item Likert scale was developed to assess the 27 items, where
4

strongly disagree was represented by 1 and strongly agree was repre-
sented by 5.

5. Statistical analysis and results

5.1. Reliability

Reliable measurement instrument should be able to reproduce a
specific study's outcome using a similar methodology, that is, give a
replicable, repeatable, and stable measurements overtime (Golafshani,
2003; Kirk et al., 1986). For this study, the reliability scores of the con-
structs are presented in Table 4.

A strong significance can be concluded from the reliability scores
shown in Table 4. For the health information technology dimensions, the
interface dimension was 0.950, function was 0.887, and performance
was 0.895, also for health information quality dimension was 0.953,
while the overall health information technology dimensions, hospital
performance constructs, and health information quality were 0.949,
0.934, and 0.953, respectively. The Cronbach's alpha scores ranged from
0.681 to 0.95, therefore, confirming items' internal consistency for all
considered dimensions (Nunnally, 1994).

5.2. The exploratory factor analysis

After data entry, a rigorous exploratory factor analysis (EFA) was
implemented to distinguish the underlying dimensions. This was done
by applying a principle Components Extraction Method with promax
rotation, taking into consideration all the items adapted for health
information technology dimensions, hospital performance dimensions,



Table 4. Reliability test.

Dimensions Code Dimensions Number of items Cronbach's Alpha

QIT Interface Interface 8 0.950

QIT Function Function 3 0.887

QIT Performance Performance 3 0.895

HP_POI Process orientation 9 0.890

HP_WC Workforce conditions 3 0.681

HP_CQ Clinical quality 4 0.776

HP_P Patient satisfaction 4 0.809

HP_OE Operational efficiency 4 0.805

HP_FP Financial performance 3 0.749

Over all dimensions Health Information Technology 14 0.949

Over all items Health Information Quality 8 0.953

Over all dimensions Hospital Performance 27 0.934

Table 5. Representing EFA pattern matrixa for Health Information Technology.

Component

1 2 3

QIT- Interface 6 0.889

QIT- Interface 1 0.872

QIT- Interface 3 0.868

QIT- Interface 2 0.838

QIT- Interface 7 0.832

QIT- Interface 4 0.805

QIT- Interface 8 0.794

QIT- Interface 5 0.790

QIT- Performance 2 0.934

QIT- Performance 1 0.876

QIT- Performance 3 0.839

QIT- Functions 1 -0.870

QIT- Functions 3 -0.849

QIT- Functions 2 -0.837

a Rotation converged in 9 iterations.

Table 6. Representing KMO and Bartlett's test.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.935

Bartlett's Test of Sphericity Approx. Chi-Square 5,906.837

Df 91

Sig. 0.000
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and health information quality. With eigenvalues more than 1, Kaiser's
rule principle was applied with a more easily interpretable factor
loading to verify the dimensions to retain health information tech-
nology (Pallant and Manual, 2007). EFA results presented in Table 5
shows the dimensional nature of the constructs. Health information
technology has three components: Interface (eight items); Performance
had (three items), and Functions had (three items). EFA outcomes
for each construct for Health Information is presented in Tables 5, 6,
and 7.

EFA findings presented in Table 8 shows the unidimensional nature of
the constructs. Hospital performance has five components: process
orientation (nine items); workforce conditions (three items); clinical
quality (four items); patient satisfaction (0 items); operational efficiency
5

(four items), and financial performance (two items). EFA outcomes for
each construct for hospital performance are presented in Tables 8, 9,
and 10.

5.3. Confirmatory factor analysis (CFA): validity and reliability

In this research, the confirmatory factor analysis (CFA) procedures of
validation that were recommended by Byrne (2013) and Kline (2015)
were followed. Construct validity was assessed by a second order
confirmatory factor model by employing the maximum likelihood
method. This model was applied to health information technology,
health information quality and hospital performance constructs. The
results are shown in Table 11. However, the sensitivity of this model to



Table 7. Representing total variance explained.

Component Initial Eigenvalues Rotation sums of squared loadings

Total % of Variance Cumulative % Total

1 8.444 60.315 60.315 7.681

2 1.491 10.653 70.968 5.432

3 0.989 7.062 78.030 5.302

4 0.583 4.164 82.194

5 0.404 2.887 85.081

Table 8. Representing EFA Pattern Matrixa for hospital performance.

Component

1 2 3 4 5

HP-OE_3 0.793

HP-OE_2 0.709

HP-OE_4 0.676

HP-OE_1 0.565

HP-P-3 0.490

HP-P-4 0.488

HP-P-2 0.459 0.446

H-POI-2 -0.763

H-POI-3 -0.749

H-POI-5 -0.722

H-POI-6 -0.710

H-POI-8 -0.706

H-POI-7 -0.702

H-POI-4 -0.684

H-POI-9 -0.651

H-POI-1 -0.598

HP-CQ1 0.746

HP-CQ3 0.689

HP-CQ2 0.680

HP-CQ4 0.607

HP-P-1 0.565

HP-FP-2 0.677

HP-FP-3 0.668

HP-FP-1

HP-WC-1 0.693

HP-WC-2 0.631

HP-WC-3 0.484

a Rotation converged in 14 iterations.

Table 9. Representing KMO and Bartlett's test.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.925

Bartlett's Test of Sphericity Approx. Chi-Square 6,188.095

Df 351

Sig. 0.000
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the sample size was worth mentioning, and therefore, several cases per
free parameter should be taken into consideration.

All second order CFA results are statistically accepted and the good-
ness of fit indices of the models are stated in the acceptable ranges and
support the adequacy of the models based on goodness of fit statistics that
conform to the recommended values (Hair et al., 2013).
6

To verify the validity and reliability of the study instruments, both the
composite reliability (CR) and average variance extracted (AVE) were
used. The CRs were over the threshold of 0.70 and the AVEs of all
measures were greater than 0.5, as reported in Table 12. This shows a
convergent validity of the constructs. Moreover, the loading factor for all
items was above 0.58 or a p-value of less than 0.05 (Kline, 2015).



Table 10. Representing total variance explained.

Component Initial Eigenvalues Rotation sums of squared loadings

Total % of Variance Cumulative % Total

1 10.098 37.402 37.402 10.098

2 2.060 7.631 45.032 2.060

3 1.389 5.144 50.176 1.389

4 1.310 4.852 55.028 1.310

5 1.040 3.852 58.880 1.040

6 1.013 3.751 62.631

7 0.872 3.228 65.859

EFA findings presented in Table 11 shows the unidimensional nature of the constructs. Health information quality has one component (four items); EFA outcomes for
each construct for hospital performance is presented in Tables 11, 12, and 13.

Table 11. Representing EFA Pattern Matrixa for health information quality.

Component

1 2

HIQ7 .957

HIQ6 .941

HIQ8 .813

HIQ5 .772

HIQ4 .504 -.456

HIQ1 -1.008

HIQ2 -.890

HIQ3 -.678

a Rotation converged in 7 iterations.

Table 12. Representing KMO and Bartlett's test.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .939

Bartlett's Test of Sphericity Approx. Chi-Square 3694.507

Df 28

Sig. .000
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Therefore, all the selected items were significant to measure the study
variables following the rule of (Hair et al., 2013). A confirmatory factor
analysis was conducted to assess the model. The findings showed that the
data fit the model well: χ2/df ¼ 3.537; comparative fit index (CFI) ¼
0.901; root mean square error of approximation (RMSEA) ¼ 0.073 and
GFI ¼ 0.876, p. value (>0.05) ¼ 0.000 (Kline, 2015).
Health
Information
Technology

Health
Information
Quality

Hospital
Performance

β= 0.79*** β= 0.40***

β= 0.32***

Figure 2. Full-fledged structural equation model.
5.4. Full-fledged SEM analysis

The direct and indirect impacts between constructs is studied in this
section. At first, a full-fledged structural equation modelling (SEM)
analysis was conducted, as quantitative research scholars suggested that,
this analysis can observe and discover the effect between constructs
adequately (Byrne, 2013; Kline, 2015). Although the performed SEM
model indicated that data can be described accurately using the hy-
pothesized model, some crucial deductions were revealed. First, health
information technology has direct positive impact on hospital perfor-
mance (β ¼ 0.32; p < 0.000); health information technology has direct
positive impact on health information quality (β ¼ 0.79; p < 0.000),
health information quality has direct impact on hospital performance (β
¼ 0.40; p < 0.000) all β < 0.2. In other side, health information quality
plays a partial mediating role between health information technology
and hospital performance (β ¼ 0.316; p< 0.000, β < 0.08 (Byrne, 2013),
Figure 2 and Table 13 provided clear proof of the ‘goodness of fit’ of the
model. In Figure 2, the three factors of the health information technology
7

(interface, function, and performance) are represented in the SEMmodel,
health information quality construct is represented, and the Hospital
Performance constructs are also represented in the SEM model.

The estimated causal impact of constructs of the full-fledged SEM
model are shown in Figure 2. The model contains a total of 40 items for
the eight constructs (14 items for health information technology, 4 items
for health information quality and 22 items for hospital performance).
The model provided adequate good fit for the study data. The goodness of
fit statistics summary of the model is demonstrated in Table 13. The root
mean square error of approximation (RMSEA), the comparative fit
indices (CFI), and other goodness of fit indices of the model are stated in
the acceptable ranges and support the adequacy of the model based on
goodness of fit statistics that conform to the recommended values. The
statistics ranges, which were used, were RMSEA <0.08, CFI >0.9, and
normed chi-square< 5 (Bollen, 1989; Byrne, 2013; NE & Cudeck, 1993).



Table 13. Representing total variance explained.

Component Initial Eigenvalues Rotation Sums of Squared Loadings

Total % of Variance Cumulative % Total

1 6.045 75.564 75.564 5.618

2 .524 6.553 82.116 5.271

3 .370 4.631 86.747
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Additionally, loading coefficients ranged between 0.76 – 0.95 without
any offending estimates sounds reasonable and is far greater than the 0.5
threshold recommended by (Byrne, 2010). Further examination of the
estimated outputs supports the statistically significant relationships
among all constructs. Clearly, the relationships among process orienta-
tion (nine items), workforce conditions (three items), clinical quality
(four items), operational efficiency (four items), and financial perfor-
mance (two items) are considered statistically significant. This can be
noted by the absolute critical ratio (CR) values that are greater than 1.96
(alpha level of 0.05) for the inter-variable relationships (Byrne, 2013).
Also, the model revealed that there were no direct and indirect re-
lationships among the constructs of the model. All effect estimates were
statistically significant and logically reasonable, and their values are of
an acceptable standard for evidence of direct effects (Byrne, 2013).

Figure 2 and Table 14 show a causal impact of health information
technology on hospital performance, the impact of health information
technology on health information quality, impact of health information
quality on hospital performance, and indirect impact of health informa-
tion technology on hospital performance through health information
quality as a partial mediating role., Also, the results of path analysis
between all the three variables are high compared with 0.2, and the in-
direct results higher than compared 0.08 (J. Hair, Black, Babin, Anderson
and Tatham, 2010) (see Tables 15, 16, 17).

6. General discussion

In this study, six different indicators were used as hospital perfor-
mancemeasures to test our hypothesized model. These indicators include
financial performance, clinical quality, process orientation, workforce
conditions, operational efficiency, and patient satisfaction, later was
excluded from the exploratory factor analysis results. Our proposed
model shows that there is an intertwined and reciprocal relation between
HITs, hospital performance, and health information quality. The
exploratory factor and confirmatory factor analyses show that the three
main constructs of HITs (interface, function, and performance) and
health information quality construct are valid in testing hospital perfor-
mance indicators. Furthermore, the full-fledged structural equation
modelling (SEM) and the causal effects among the constructs analyses
consistently revealed that HITs have direct positive impacts on both
hospital performance and health information quality. Health information
quality has also a direct impact on hospital performance. However,
health information quality plays a partial mediating role between HITs
and hospital performance. This means there is an indirect impact of HIT
on hospital performance through health information quality as a partial
mediator.
Table 14. Summary of fit statistic indexes for the second order Confirmatory Factor

Models X2 Df P Cmin

Health Information Technology 203.907 71 0.000 2.87

Health information Quality 57.5 18 0.001 3.19

Hospital performance 606.861 202 0.000 3.00

Note: N.B: all loadings were statistically significant at an alpha level of p ¼ 0.05.
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Specifically, we found that HITs had a statistically significant impact
on better clinical quality. Consistent with this result, a positive link was
found between hospital implementation of HITs and practices and stra-
tegies that intend to improve clinical quality with higher hospital per-
formance andmedical outcomes (Kruse and Beane, 2018; Restuccia et al.,
2012). HITs are considered enablers of clinical quality practices and
quality improvement strategies through performance monitoring,
enhanced documentation, information transfer and communication, and
medical errors prevention, thus leading to higher quality performance
and efficiency (Restuccia et al., 2012). Bojja and Liu (2019) analyzed
longitudinal data from over 400 US hospitals that included IT budgets
and financial and non-financial hospital performance measures. They
used mortality as a measure of healthcare quality and concluded that HIT
budgets are of vital importance for health care quality in hospitals.

However, other studies argued that more hospital technology does
not necessarily lead to improving all quality measures of patient care
(Williams et al., 2016). Parente and McCullough (2009) examined the
association between three HITs (electronic medical records (EMRs),
nurse charts, and picture archiving and communications systems (PACS)
and three patient safety indicators (postoperative hemorrhage or hema-
toma, infection due to medical care, and pulmonary embolism or deep
vein thrombosis). The only statistically significant relationship foundwas
between EMRs and reduced infections due to medical care. Similarly,
Daniel (2018) found that hospitals with the highest HIT scores for certain
measures showed modest and statistically significant reduction in 30-day
readmissions, with no improvement in length of stay.

In terms of financial performance, our results are in line with previous
studies that show a significant positive effect of HIT investment on hos-
pitals financial revenues, income or cash flow, and operational efficiency
(Lee and Choi, 2016, 2019; Menachemi and Brooks, 2006; Menachemi
et al., 2006). In their economic evaluation meta-analysis of HIT, Bassi
and Lau (2013) found that about 70% of studies reported value for
invested money on HITs. HITs can increase hospital revenues in several
ways, including reductions in length of stay, medical errors, unnecessary
tests, uncompensated care, and administrative expenses. HITs can also
increase the efficiency of tracking and following-up insurance coverage,
bad debts, and billings (Garrido et al., 2004; Girosi et al., 2005; Lee and
Choi, 2019). Oh, Zheng, and Bardhan (2018) studied the role of IT in
hospital operational efficiency based on the deviation between hospital
length of stay and the geometric mean LOS (GMLOS) guidelines; they
found that implementation of HIT applications for operational coordi-
nation of patient care increases hospitals’ adherence capabilities related
to standard guidelines on length of stay Thus, it can be argued that HIT
can enhance hospital operational efficiency.

While the impact of HITs on the financial performance and quality of
healthcare delivery has been extensively studied (Brenner et al., 2016;
Analysis model.

df RMSEA CFI TLI GFI P/estimates

2 0.063 0.977 0.971 0.942 (0.71–0. 89)

4 0.074 0.921 0.917 0.895 (0.74–0.81)

4 0.065 0.911 0.898 0.894 (0.58–0.83)



Table 15. Average variance extracted (AVEs) and composite reliability (CRs).

Average Variance Extracted (AVEs) Composite Reliability (CRs)

Health Information Technology 0.696 0.967

Health Information Quality 0.717 0.878

Hospital Performance 0.514 0.93

Table 16. Fit statistics for the full-fledged SEM model.

Models X2 Df P Cmindf RMSEA CFI GFI P/estimates

Fit statistics for QHIT, HIQ and HP Model 2560.844 724 0.000 3.537 0.073 0.901 0.876 (0.76–0.95)

Note: N.B: all loadings were statistically significant at an alpha level of p ¼ 0.05.
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Rahurkar et al., 2015), few studies have examined the role of the HITs on
hospitals’ process orientation and work conditions. Our results revealed
that HITs have a potential positive impact that enhances process orien-
tation and improves hospital work conditions. In line with this, Rad-
hakrishnan et al. (2008) studied over 80 firms and provided strong
empirical evidence that organizations that focus on IT and take measures
to effectively absorb, diffuse, manage, and employ IT at the process level
create higher process capabilities and enjoy a differential business value
along process-oriented dimensions. Regarding work condition improve-
ment, it has recently been found that HITs can improve workflow in
healthcare settings by sharing information, facilitating task organization,
and supporting timely communication between the interdisciplinary care
team (Haque et al., 2019).

Our model also showed that HITs has a direct positive effect on health
information quality, and health information quality has a direct effect on
hospital performance. Besides, health information quality functioned as a
partial mediator between HITs and hospital performance. The quality of
health information was evaluated by the accuracy, completeness, up-to-
date, sufficiency, understandability, secureness, standardized, and
availability. Previous studies found that health information quality in
HITs plays a key role in managing, planning, and providing useful
knowledge for both managers and health care providers. However, low
quality of information could cause numerous performance problems such
as increase medical errors, high cost, and low quality of care (Byrd and
Byrd, 2013; Cabitza and Batini, 2016; Mohammed and Yusof, 2013).
Nonetheless, timely access to accurate, complete and up-to-date health
information is crucial in providing tailored, contextualized, and effective
healthcare to patients (Bouamrane et al., 2012; Cabitza and Batini,
2016). The availability of such health information supports decision
making for healthcare providers. It helps in clarifying and verifying in-
formation used in patients' diagnosis and treatment planning. HITs
improve the quality of health information by utilizing a standard coding
and endorsing it in electronic records. This facilitates data sharing and
exchange of health information between hospitals’ departments, units
and health care providers (Hovenga et al., 2010).

On the other hand, functions offered by HITs such as clinical decision
support systems, exchange of information, and knowledge management
Table 17. Analysis of causal effects among the constructs.

Dependent variable Impact

Hospital performance <—

Health Information Quality <—

Hospital performance <—

Indirect impact

Dependent variable Impact Mediating variable Imp

Hospital performance <— Health Information Quality <—
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support planning, coordination, and integration activities and stream-
lining of workflows in the hospitals. However, efficient HITs functions
are critically dependent on the quality of retrieved information
(Bouamrane et al., 2012; Kilsdonk et al., 2017). Thus, high quality health
information is an enabler for better organizational and patients’
outcomes.

7. Managerial implications

With increased investment in HITs in recent years by healthcare
settings in low- and middle-income countries, the results of the current
study are of great benefit for clinicians and administrative staff to
leverage their knowledge about the impact of HITs. This study delivers a
thoughtful perspective for understanding how HITs can significantly and
positively impact both hospital performance and health information
quality.

Hospitals are composed of wide and heterogeneous units and services
and have considered as complex systems. Such systems are information
centric. This study justifies the importance of investments in IT tech-
nologies that can improve work conditions and process orientation in
hospitals, through increasing team coordination and collaboration,
simplifying daily clinical and administrative tasks, and reducing work
redundancy. Furthermore, deployment of HITs will continue to have an
impact on improving communication links with and within different
hospital departments and allowing healthcare professional and admin-
istrative staff to work remotely.

Additionally, efficient HITs provide hospital units with accurate and
timely information that required to meet dynamic patient needs and
provide a quality care for patients. HITs help health care managers and
healthcare providers in managing health information efficiently, espe-
cially with high volume and variety of health data and information. For
instance, data mining, and text mining have become integrated parts of
the health information systems. These new solutions which are highly
dependent on health information quality play a critical role in extracting
new knowledge, quantifying the impacts of healthcare interventions,
reducing medical errors, and guiding evidence-based practices, either
clinical or nonclinical practices (Islam et al., 2018; Kudyba, 2018; Yadav
Independent variable Results of direct impact (β)

Health information technology 0.32***

Health information technology 0.79***

Health Information Quality 0.4***

act Independent variable Results of in- direct impact (β)

Health information technology 0.316



M.N. Alolayyan et al. Heliyon 6 (2020) e05040
et al., 2018). Consequently, the utilization of HITs has the potential to
improve patient care and enhance intra-organizational communication.

8. Conclusion

Based on the validation results of the impact of the HITs model, the
model can be considered sufficiently valid to be used in the hospitals to
study their performance measures. Our model confirms a significant
positive effect of the quality of HITs on hospital performance and health
information. Health information quality is a key input of the quality of
clinical and administrative decisions and practices. Interestingly, this
study found that HITs have an indirect impact on hospital performance
through health information quality, as a mediator. HITs have been shown
to improve performance in hospital settings. Finally, while ample
empirical research has tried to study if HITs bring out clinical and non-
clinical benefits to healthcare facilities, not much attention has been
paid to studying the impact of HITs on work conditions and process
orientation. We hope that the valid measurement tool used in this study
sets a stage for further research on the role of HITs in improving the work
conditions and business process orientation, especially in complex work
environments (i.e., hospitals).

9. Limitations and future research

This study was based on a quantitate research approach. Further
research including qualitative (i.e. interviews and observational) studies
would allow for triangulation of data, which could enhance the gener-
alizability of the results and verify our model. The study did not examine
the factors that influence the relationship between HITs, hospital per-
formance and health information quality. Future research future re-
searchers must focus more on the relationship between HITs and how it
might impact the quality of health information, clinical decision making,
and organizational performance.

Declarations

Author contribution statement

Main Naser Alolayyan, Mohammad S. Alyahya: Conceived and
designed the experiments.

Abdallah Hasan Alalawin: Analyzed and interpreted the data.
Aftab Shoukat: Contributed reagents, materials, analysis tools or data;

Wrote the paper.
Farid T. Nusairat: Performed the experiments; Wrote the paper.
Funding statement

Special thanks to Jordan University of Science and Technology, for
providing financial support through Grant No. 20190101.
Competing interest statement

The authors declare no conflict of interest.
Additional information

Supplementary content related to this article has been published
online at https://doi.org/10.1016/j.heliyon.2020.e05040.

Acknowledgements

Thanks for my university and my colleagues in Health management
and policy department and for all research respondents.
10
References

Abomhara, M.A.S., Smaradottir, B., Køien, G.M., Gerdes, M., 2018. Sharing with care-
multidisciplinary teams and secure access to electronic health records. In: Paper
Presented at the Proceedings of the 11th International Joint Conference on
Biomedical Engineering Systems and Technologies, 5. Healthinf2018.

Agha, L., 2014. The effects of health information technology on the costs and quality of
medical care. J. Health Econ. 34, 19–30.

Alenezi, H., Tarhini, A., Sharma, S.K., 2015. Development of quantitative model to
investigate the strategic relationship between information quality and eGovernment
benefits. Transforming Gov. People, Process Policy 9 (3), 324–351.

Amarasingham, R., Plantinga, L., Diener-West, M., Gaskin, D.J., Powe, N.R., 2009.
Clinical information technologies and inpatient outcomes: a multiple hospital study.
Arch. Intern. Med. 169 (2), 108–114.

Balicer, R.D., Cohen-Stavi, C., 2020. Advancing healthcare through data-driven medicine
and artificial intelligence. In: Healthcare and Artificial Intelligence. Springer,
pp. 9–15.

Bardhan, I.R., Thouin, M.F., 2013. Health information technology and its impact on the
quality and cost of healthcare delivery. Decis. Support Syst. 55 (2), 438–449.

Bassi, J., Lau, F., 2013. Measuring value for money: a scoping review on economic
evaluation of health information systems. J. Am. Med. Inf. Assoc. 20 (4), 792–801.

Bawack, R.E., Kamdjoug, J.R.K., 2018. Adequacy of UTAUT in clinician adoption of
health information systems in developing countries: the case of Cameroon. Int. J.
Med. Inf. 109, 15–22.

Bello, I.S., Arogundade, F.A., Sanusi, A.A., Ezeoma, I.T., Abioye-Kuteyi, E.A., Akinsola, A.,
2004. Knowledge and utilization of Information Technology among health care
professionals and students in Ile-Ife, Nigeria: a case study of a university teaching
hospital. J. Med. Internet Res. 6 (4), e45.

Bentler, P.M., Chou, C.-P., 1987. Practical issues in structural modeling. Socio. Methods
Res. 16 (1), 78–117.

Bipat, S., Sneller, L., Visser, J., Rouwelaar, H., 2018. Understanding the Relation between
Information Technology Capability and Organizational Performance.

Bojja, R., Liu, J., 2019. Accessing the Impact of it Budgets on Hospital Performance: A
Panel Data Analysis.

BolíVar-Ramos, M.T., GarcíA-Morales, V.J., GarcíA-S�aNchez, E., 2012. Technological
distinctive competencies and organizational learning: effects on organizational
innovation to improve firm performance. J. Eng. Technol. Manag. 29 (3), 331–357.

Bollen, K.A., 1989. The Consequences of Measurement Error. Structural Equations with
Latent Variables, pp. 151–178.

Bouamrane, M.-M., Mair, F., Tao, C., 2012. An overview of electronic health information
management systems quality assessment. In: Paper Presented at the Proceedings of
the 2nd International Workshop on Managing Interoperability and Complexity in
Health Systems.

Brenner, S.K., Kaushal, R., Grinspan, Z., Joyce, C., Kim, I., Allard, R.J., Abramson, E.L.,
2016. Effects of health information technology on patient outcomes: a systematic
review. J. Am. Med. Inf. Assoc. 23 (5), 1016–1036.

Brynjolfsson, E., 1993. The productivity paradox of information technology. Commun.
ACM 36 (12), 66–77.

Brynjolfsson, E., Yang, S., 1996. Information technology and productivity: a review. Adv.
Comput. 1, 179.

Byrd, L.W., Byrd, T.A., 2013. Contrasting the dimensions of information quality in their
effects on healthcare quality in hospitals. In: Paper Presented at the 2013 46th
Hawaii International Conference on System Sciences.

Byrne, B.M., 2010. Structural equation modeling with AMOS: Basic concepts,
applications, and programming, 2nd. Routledge Taylor & Francis Group.

Byrne, B.M., 2013. Structural Equation Modeling with Mplus: Basic Concepts,
Applications, and Programming. routledge.

Cabitza, F., Batini, C., 2016. Information quality in healthcare. In: Data and Information
Quality. Springer, pp. 403–419.

Cantiello, J., Kitsantas, P., Moncada, S., Abdul, S., 2016. The evolution of quality
improvement in healthcare: patient-centered care and health information technology
applications. J. Hosp. Adm. 5, 62–68.

Carayon, P., Wetterneck, T.B., Cartmill, R., Blosky, M.A., Brown, R., Hoonakker, P.,
Paris, B.L., 2020. Medication safety in two intensive care units of a community
teaching hospital after electronic health record implementation: sociotechnical and
human factors engineering considerations. J. Patient Saf.

Chen, H., Tian, Y., Daugherty, P.J., 2009. Measuring process orientation. Int. J. Logist.
Manag.

Creswell, J.W., 2008. Qualitative, Quantitative, and Mixed Methods Approaches.
Daniel, O.U., 2018. Effects of health information technology and health information

exchanges on readmissions and length of stay. Health Policy Technol. 7 (3), 281–286.
Daunoriene, A., Zekeviciene, A., 2015. A reference model of public institutions’ quality

practices, citizens’satisfaction and performance quality. Eng. Econ. 26 (4),
422–430.

Dedrick, J., Gurbaxani, V., Kraemer, K.L., 2003. Information technology and economic
performance: a critical review of the empirical evidence. ACM Comput. Surv. 35 (1),
1–28.

Devaraj, S., Kohli, R., 2000. Information technology payoff in the health-care industry: a
longitudinal study. J. Manag. Inf. Syst. 16 (4), 41–67.

Devaraj, S., Ow, T.T., Kohli, R., 2013. Examining the impact of information technology
and patient flow on healthcare performance: a Theory of Swift and Even Flow (TSEF)
perspective. J. Oper. Manag. 31 (4), 181–192.

El-Kareh, R., Hasan, O., Schiff, G.D., 2013. Use of health information technology to
reduce diagnostic errors. BMJ Qual. Saf. 22 (Suppl 2), ii40–ii51.

https://doi.org/10.1016/j.heliyon.2020.e05040
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref1
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref1
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref1
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref1
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref2
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref2
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref2
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref3
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref3
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref3
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref3
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref4
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref4
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref4
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref4
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref5
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref5
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref5
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref5
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref6
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref6
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref6
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref7
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref7
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref7
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref8
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref8
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref8
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref8
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref9
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref9
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref9
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref9
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref10
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref10
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref10
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref11
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref11
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref12
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref12
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref13
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref13
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref13
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref13
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref13
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref14
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref14
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref14
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref15
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref15
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref15
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref15
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref16
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref16
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref16
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref16
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref17
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref17
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref17
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref18
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref18
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref19
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref19
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref19
http://refhub.elsevier.com/S2405-8440(20)31883-1/optWJZPTaO2yu
http://refhub.elsevier.com/S2405-8440(20)31883-1/optWJZPTaO2yu
http://refhub.elsevier.com/S2405-8440(20)31883-1/optWJZPTaO2yu
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref20
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref20
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref21
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref21
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref21
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref22
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref22
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref22
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref22
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref23
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref23
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref23
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref23
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref24
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref24
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref25
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref26
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref26
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref26
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref27
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref27
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref27
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref27
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref28
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref28
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref28
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref28
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref29
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref29
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref29
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref30
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref30
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref30
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref30
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref31
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref31
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref31


M.N. Alolayyan et al. Heliyon 6 (2020) e05040
Fatafta, L.W., Obeidat, B., Mohammed, A.B., Kanaan, R.K., 2019. The effect of
information technology on organizational performance: the mediating role of quality
management capabilities. J. Soc. Sci. 8 (3), 456–480.

Feeley, T.W., Landman, Z., Porter, M.E., 2020. The agenda for the next generation of
health care information technology. NEJM Catalyst Innovations in Care Delivery 1
(3).

Ferretti, A., Ronchi, E., Vayena, E., 2019. From principles to practice: benchmarking
government guidance on health apps. The Lancet Digital Health 1 (2), e55–e57.

Foshay, N., Kuziemsky, C., 2014. Towards an implementation framework for business
intelligence in healthcare. Int. J. Inf. Manag. 34 (1), 20–27.

Fotopoulos, C.V., Psomas, E.L., 2010. The structural relationships between TQM factors
and organizational performance. TQM J. 22 (5), 539–552.

Garrido, T., Raymond, B., Jamieson, L., Liang, L., Wiesenthal, A., 2004. Making the
business case for hospital information systems–a Kaiser Permanente investment
decision. J. Health Care Finance 31 (2), 16–25.

Girosi, F., Meili, R.C., Scoville, R., 2005. Extrapolating Evidence of Health Information
Technology Savings and Costs. Rand Corporation.

Golafshani, N., 2003. Understanding reliability and validity in qualitative research. Qual.
Rep. 8 (4), 597–607.

Griffith, J.R., Alexander, J.A., Jelinek, R.C., Foster, D.A., Mecklenburg, G.A., 2006. Is
anybody managing the store? National trends in hospital performance. J. Healthc.
Manag. 51 (6), 392.

Griffith, J.R., Alexander, J.A., Warden, G.L., 2002. Measuring comparative hospital
performance/practitioner response. J. Healthc. Manag. 47 (1), 41.

Gumbus, A., Bellhouse, D.E., Lyons, B., 2003. A three year journey to organizational and
financial health using the balanced scorecard: a case study at a Yale New Haven
health system hospital. J. Bus. Econ. Stud. 9 (2), 54.

Gyamfi, A., Mensah, K.A., Oduro, G., Donkor, P., Mock, C.N., 2017. Barriers and
facilitators to electronic medical records usage in the emergency centre at komfo
anokye teaching hospital, kumasi-Ghana. Afr. J. Emergency Med. 7 (4), 177–182.

Hair, J., Black, W., Babin, B., Anderson, R., Tatham, R., 2010. Multivariate Data Analysis,
2. Pearson Prentice Hall, New Jersey. Alih bahasa: Soleh Rusyadi Maryam. Jilid.

Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E., 2013. Multivariate Data Analysis.
Pearson new international edition: Pearson Higher.

Handayani, P.W., Rahman, M.Z., Hidayanto, A.N., 2013. Information technology
assessment on hospital information system implementation: case study a teaching
hospital. Int. J. Eng. Technol. 5 (2), 631–634.

Haque, S., Ebron, S., Bailey, B., Blumenfeld, B., 2019. Use of Health Information
Technology Among Patient Navigators in Community Health Interventions.
Perspectives in Health Information Management, 16. Spring.

Hong, B., Wu, L., 2018. Information technology, organizational delayering, and firm
productivity. In: Paper Presented at the Academy of Management Proceedings.

Hossain, N., Yokota, F., Sultana, N., Ahmed, A., 2019. Factors influencing rural end-users'
acceptance of e-health in developing countries: a study on portable health clinic in
Bangladesh. Telemedicine and e-Health 25 (3), 221–229.

Hosseine, M., Karimi, J., Zardoshtian, S., 2017. The relation of information,
communication technology with organizational entrepreneurship and change
management from the viewpoints of employees of the offices of sport and youth in
kermanshah province. J. Commun. Manag. Sports Media 4 (16), 45–53.

Hovenga, E.J., Kidd, M.R., Garde, S., 2010. Health Informatics: an Overview, 151. Ios
Press.

Ibanez, M.R., Clark, J.R., Huckman, R.S., Staats, B.R., 2018. Discretionary task ordering:
queue management in radiological services. Manag. Sci. 64 (9), 4389–4407.

Islam, M.S., Hasan, M.M., Wang, X., Germack, H.D., 2018. A Systematic Review on
Healthcare Analytics: Application and Theoretical Perspective of Data Mining. Paper
Presented at the Healthcare.

Jones, S.S., Heaton, P.S., Rudin, R.S., Schneider, E.C., 2012. Unraveling the IT
productivity paradox—lessons for health care. N. Engl. J. Med. 366 (24), 2243–2245.

Kershaw, R., Kershaw, S., 2001. Developing a Balanced Scorecard to Implement Strategy
at St. Elsewhere Hospital.

Kilsdonk, E., Peute, L., Jaspers, M.W., 2017. Factors influencing implementation success
of guideline-based clinical decision support systems: a systematic review and gaps
analysis. Int. J. Med. Inf. 98, 56–64.

Kirk, J., Miller, M.L., Miller, M.L., 1986. Reliability and Validity in Qualitative Research,
1. Sage.

Kline, R.B., 2015. Principles and Practice of Structural Equation Modeling. Guilford
publications.

Kruse, C.S., Beane, A., 2018. Health information technology continues to show positive
effect on medical outcomes: systematic review. J. Med. Internet Res. 20 (2), e41.

Kruse, C.S., DeShazo, J., Kim, F., Fulton, L., 2014. Factors associated with adoption of
health information technology: a conceptual model based on a systematic review.
JMIR Med. Informatics 2 (1), e9.

Kudyba, S.P., 2018. Healthcare Informatics: Improving Efficiency through Technology,
Analytics, and Management. CRC Press.

Kuo, Y.-c. A., 2018. Medical imaging system for scan queue management. In: Google
Patents.

Lee, J., Choi, J.-Y., 2016. Texas hospitals with higher health information technology
expenditures have higher revenue: a longitudinal data analysis using a generalized
estimating equation model. BMC Health Serv. Res. 16 (1), 117.

Lee, J., Choi, J.-Y., 2019. Increased health information technology investment decreases
uncompensated care cost: a study of Texas hospitals. Technol. Health Care 27 (1),
13–21.

Lee, J., McCullough, J.S., Town, R.J., 2013. The impact of health information technology
on hospital productivity. Rand J. Econ. 44 (3), 545–568.
11
Liao, M.-C., Lin, I.-C., 2020. Performance evaluation of an information technology
intervention regarding charging for inpatient medical materials at a regional teaching
hospital in taiwan: empirical study. JMIR mHealth and uHealth 8 (3), e16381.

Limanto, S., Andre, A., 2019. Information system to enhance medical services quality in
Indonesia. Int. J. Electr. Comput. Eng. 9 (3), 2049–2056.

Lovaglio, P.G., 2011. Model building and estimation strategies for implementing the
Balanced Scorecard in Health sector. Qual. Quantity 45 (1), 199–212.

Mapesa, N.M., 2016. Health Information Technology Implementation Strategies in
Zimbabwe. Walden University.

Mata, F.J., Fuerst, W.L., Barney, J.B., 1995. Information technology and sustained
competitive advantage: a resource-based analysis. MIS Q. 487–505.

McCullough, J.S., Parente, S.T., Town, R., 2016. Health information technology and
patient outcomes: the role of information and labor coordination. Rand J. Econ. 47
(1), 207–236.

Menachemi, N., Brooks, R.G., 2006. Reviewing the benefits and costs of electronic health
records and associated patient safety technologies. J. Med. Syst. 30 (3), 159–168.

Menachemi, N., Burkhardt, J., Shewchuk, R., Burke, D., Brooks, R.G., 2006. Hospital
information technology and positive financial performance: a different approach to
finding an ROI. J. Healthc. Manag. 51 (1), 40.

Meyer, S.M., Collier, D.A., 2001. An empirical test of the causal relationships in the
baldrige health care pilot criteria. J. Oper. Manag. 19 (4), 403–426.

Miraldo, C., Monken, S.F., Motta, L., Ribeiro, A.F., 2019. Innovation in health-care
companies: a strategy to increase customer service productivity. Innovation &
Management Review.

Mohammed, S.A., Yusof, M.M., 2013. Towards an evaluation framework for information
quality management (IQM) practices for health information systems–evaluation
criteria for effective IQM practices. J. Eval. Clin. Pract. 19 (2), 379–387.

NE, M.W., Cudeck, R., 1993. Alternative ways of assessing model fit. Testing Structural
Equation Models 154, 136.

Norton, P.T., Rodriguez, H.P., Shortell, S.M., Lewis, V.A., 2019. Currently reading
organizational influences on healthcare system Adoption and use of advanced health
information technology capabilities. Am. J. Manag. Care.

Nunnally, J.C., 1994. Psychometric Theory 3E. Tata McGraw-Hill Education.
Oh, J.h., Zheng, Z., Bardhan, I.R., 2018. Sooner or later? Health information technology,

length of stay, and readmission risk. Prod. Oper. Manag. 27 (11), 2038–2053.
Okpala, P., 2018. Assessment of the influence of technology on the cost of healthcare

service and patient’s satisfaction. Int. J. Healthc. Manag. 11 (4), 351–355.
Pallant, J., Manual, S.S., 2007. A Step by Step Guide to Data Analysis Using SPSS for

Windows. SPSS Survival Manual. Open University Press, New York.
Palvia, P., Lowe, K., Nemati, H., Jacks, T., 2012. Information technology issues in

healthcare: hospital CEO and CIO perspectives. Commun. Assoc. Inf. Syst. 30 (1), 19.
Parente, S.T., McCullough, J.S., 2009. Health information technology and patient safety:

evidence from panel data. Health Aff. 28 (2), 357–360.
Phillips, W., Fleming, D., 2009. Ethical concerns in the use of electronic medical records.

Mo. Med. 106 (5), 328–333.
Plantier, M., Havet, N., Durand, T., Caquot, N., Amaz, C., Biron, P., Perrier, L., 2017. Does

adoption of electronic health records improve the quality of care management in
France? Results from the French e-SI (PREPS-SIPS) study. Int. J. Med. Inf. 102,
156–165.

Radhakrishnan, A., Zu, X., Grover, V., 2008. A process-oriented perspective on differential
business value creation by information technology: an empirical investigation.
Omega 36 (6), 1105–1125.

Rahurkar, S., Vest, J.R., Menachemi, N., 2015. Despite the spread of health information
exchange, there is little evidence of its impact on cost, use, and quality of care. Health
Aff. 34 (3), 477–483.

Raptis, D.A., Fernandes, C., Chua, W., Boulos, P.B., 2009. Electronic software significantly
improves quality of handover in a London teaching hospital. Health Inf. J. 15 (3),
191–198.

Remondino, M., 2018. Information technology in healthcare: HHC-MOTES, a novel set of
metrics to analyse IT sustainability in different areas. Sustainability 10 (8), 2721.

Restuccia, J.D., Cohen, A.B., Horwitt, J.N., Shwartz, M., 2012. Hospital implementation of
health information technology and quality of care: are they related? BMC Med. Inf.
Decis. Making 12 (1), 109.

Rezaee, A.A., Pasandideh, F., 2018. A fuzzy congestion control protocol based on active
queue management in wireless sensor networks with medical applications. Wireless
Pers. Commun. 98 (1), 815–842.

Ribi�ere, V., LaSalle, A.J., Khorramshahgol, R., Gousty, Y., 1999. Hospital information
systems quality: a customer satisfaction assessment tool. In: Paper Presented at the
Proceedings of the 32nd Annual Hawaii International Conference on Systems
Sciences. 1999. HICSS-32. Abstracts and CD-ROM of Full Papers.

Risko, N., Anderson, D., Golden, B., Wasil, E., Barrueto, F., Pimentel, L., Hirshon, J.M.,
2014. The impact of electronic health record implementation on emergency
physician efficiency and patient throughput. In: Paper Presented at the Healthcare.

Rodziewicz, T.L., Hipskind, J.E., 2019. Medical error prevention. In: StatPearls [Internet].
StatPearls Publishing.

Rutten, L.J.F., Vieux, S.N., St Sauver, J.L., Arora, N.K., Moser, R.P., Beckjord, E.B.,
Hesse, B.W., 2014. Patient perceptions of electronic medical records use and ratings
of care quality. Patient Relat. Outcome Meas. 5, 17.

Sheng, M.L., Chang, S.Y., Teo, T., Lin, Y.F., 2013. Knowledge barriers, knowledge
transfer, and innovation competitive advantage in healthcare settings. Manag. Decis.

Shukor, S.A.M., Munir, Z.A., Ibrahim, M.A., Omar, N., Malik, S.A., 2019. The competitive
advantage of technology: the impact of human resources, organization and
technology at a local state government-based organization. Int. J. Acad. Res. Bus. Soc.
Sci. 9 (6).

http://refhub.elsevier.com/S2405-8440(20)31883-1/sref32
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref32
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref32
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref32
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref33
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref33
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref33
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref34
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref34
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref34
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref35
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref35
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref35
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref36
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref36
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref36
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref37
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref37
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref37
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref37
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref38
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref38
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref39
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref39
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref39
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref40
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref40
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref40
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref41
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref41
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref42
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref42
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref42
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref43
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref43
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref43
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref43
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref44
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref44
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref45
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref45
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref46
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref46
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref46
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref46
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref47
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref47
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref47
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref48
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref48
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref49
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref49
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref49
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref49
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref50
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref50
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref50
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref50
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref50
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref52
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref52
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref53
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref53
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref53
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref54
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref54
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref54
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref55
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref55
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref55
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref55
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref56
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref56
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref57
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref57
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref57
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref57
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref58
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref58
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref59
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref59
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref60
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref60
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref61
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref61
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref61
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref62
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref62
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref63
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref63
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref64
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref64
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref64
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref65
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref65
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref65
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref65
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref66
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref66
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref66
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref67
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref67
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref67
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref68
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref68
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref68
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref69
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref69
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref69
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref70
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref70
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref71
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref71
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref71
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref72
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref72
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref72
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref72
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref73
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref73
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref73
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref74
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref74
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref74
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref75
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref75
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref75
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref76
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref76
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref76
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref77
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref77
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref77
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref77
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref77
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref78
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref78
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref79
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref79
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref79
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref80
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref81
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref81
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref81
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref82
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref82
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref82
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref83
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref83
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref84
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref84
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref85
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref85
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref85
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref86
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref86
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref86
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref87
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref87
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref87
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref87
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref87
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref88
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref88
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref88
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref88
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref89
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref89
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref89
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref89
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref90
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref90
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref90
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref90
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref91
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref91
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref92
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref92
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref92
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref93
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref93
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref93
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref93
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref94
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref94
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref94
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref94
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref94
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref95
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref95
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref95
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref96
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref96
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref97
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref97
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref97
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref98
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref98
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref99
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref99
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref99
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref99


M.N. Alolayyan et al. Heliyon 6 (2020) e05040
Singh, H., Sittig, D.F., 2016. Measuring and improving patient safety through health
information technology: the Health IT Safety Framework. BMJ Qual. Saf. 25 (4),
226–232.

Sittig, D.F., Belmont, E., Singh, H., 2018. Improving the safety of health information
technology requires shared responsibility: it is time we all step up. In: Paper
Presented at the Healthcare.

Turan, A.H., Palvia, P.C., 2014. Critical information technology issues in Turkish
healthcare. Inf. Manag. 51 (1), 57–68.

Turel, O., Liu, P., Bart, C., 2017. Board-level information technology governance effects
on organizational performance: the roles of strategic alignment and authoritarian
governance style. Inf. Syst. Manag. 34 (2), 117–136.

Vera, A., Kuntz, L., 2007. Process-based organization design and hospital efficiency.
Health Care Manag. Rev. 32 (1), 55–65.

Walker, K.B., Dunn, L.M., 2006. Improving hospital performance and productivity with
the balanced scorecard. Acad. Health Care Manag. J. 2.

Walsham, G., 2012. Are we making a better world with ICTs? Reflections on a future
agenda for the IS field. J. Inf. Technol. 27 (2), 87–93.

Wang, T., Wang, Y., McLeod, A., 2018. Do health information technology investments
impact hospital financial performance and productivity? Int. J. Account. Inf. Syst. 28,
1–13.

Waterson, P., Hoonakker, P.L., Carayon, P., 2013. Special issue on human factors and the
implementation of health information technology (HIT): comparing approaches
across nations. Int. J. Med. Inf. 5 (82), 277–280.
12
Wears, R.L., 2015. Health information technology and victory. Ann. Emerg. Med. 65 (2),
143–145.

Weiskopf, G.N., Weng, C., 2013. Methods and dimensions of electronic health record data
quality assessment: enabling reuse for clinical research. J. Am. Med. Inf. Assoc. 20
(1), 144–151.

Weiss, E.N., Tucker, C., 2018. Queue management: elimination, expectation, and
enhancement. Bus. Horiz. 61 (5), 671–678.

Williams, C., Asi, Y., Raffenaud, A., Bagwell, M., Zeini, I., 2016. The effect of information
technology on hospital performance. Health Care Manag. Sci. 19 (4), 338–346.

Wilson, D.D., 1995. IT investment and its productivity effects: an organizational
sociologist's perspective on directions for future research. Econ. Innovat. N. Technol.
3 (3-4), 235–252.

Yadav, P., Steinbach, M., Kumar, V., Simon, G., 2018. Mining electronic health records
(EHRs) A survey. ACM Comput. Surv. 50 (6), 1–40.

Zayyad, M.A., Toycan, M., 2018. Factors affecting sustainable adoption of e-health
technology in developing countries: an exploratory survey of Nigerian hospitals from
the perspective of healthcare professionals. PeerJ 6, e4436.

Zelman, W.N., Pink, G.H., Matthias, C.B., 2003. Use of the balanced scorecard in health
care. J. Health Care Finance 29 (4), 1–16.

Zineldin, M., Zineldin, J., Vasicheva, V., 2014. Approaches for reducing medical errors
and increasing patient safety. The TQM J.

http://refhub.elsevier.com/S2405-8440(20)31883-1/sref100
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref100
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref100
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref100
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref101
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref101
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref101
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref102
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref102
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref102
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref103
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref103
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref103
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref103
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref104
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref104
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref104
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref105
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref105
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref106
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref106
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref106
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref107
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref107
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref107
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref107
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref108
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref108
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref108
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref108
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref109
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref109
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref109
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref110
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref110
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref110
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref110
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref111
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref111
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref111
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref112
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref112
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref112
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref113
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref113
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref113
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref113
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref114
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref114
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref114
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref115
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref115
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref115
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref116
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref116
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref116
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref117
http://refhub.elsevier.com/S2405-8440(20)31883-1/sref117

	Health information technology and hospital performance the role of health information quality in teaching hospitals
	1. Introduction
	2. Literature review

	3. Theoretical framework
	4. Methodology
	4.1. Research methodology
	4.2. Papulation of the study, data collection and measurement scale
	4.3. Sampling methods
	4.4. Variable measurement

	5. Statistical analysis and results
	5.1. Reliability
	5.2. The exploratory factor analysis
	5.3. Confirmatory factor analysis (CFA): validity and reliability
	5.4. Full-fledged SEM analysis

	6. General discussion
	7. Managerial implications
	8. Conclusion
	9. Limitations and future research
	Declarations
	Author contribution statement
	Funding statement
	Competing interest statement
	Additional information

	Acknowledgements
	References


