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Abstract

The maturity of business intelligence, which is the main goal of this
research, plays an important role in intelligent decision-making, planning,
control and monitoring in the field of health care. In order to identify the
effective factors, the Delphi method was used and experts' opinions were,
and in order to determine the effectiveness and effectiveness of the
indicators and finally to prioritize them, used the DANP method. The
statistical sample includes 20 targeted academic experts and health care
experts. According to the results of the Delphi section, 26 main indicators
finalized in the research were identified, which are divided into three main
categories including organizational, process and judgment criteria.
According to the results of the DANP process, flexible and expandable
technical infrastructure criteria, data and system quality and the correct
definition of business intelligence problems and processes were prioritized
as the three criteria with the highest ranking in the maturity of business
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intelligence. The business intelligence maturity model proposed by the
research can be a road map for the successful implementation of business
intelligence in the field of health care.

1. Introduction

Business intelligence is one of the most important issues in recent
decades as a decision-making system for managers of organizations in
order to plan, control and intelligently monitor companies and their
subordinate units and measure the achievement of organizational
goals. Business intelligence includes a comprehensive set of tools,
technologies and products designed to collect, aggregate, analyze and
present usable data (Reinschmidt J. & Francoise A., 2000)
Introduction of new and complex medical technologies, the global
trend of increasing length Longevity, the unexpected development of
chronic diseases and emerging diseases (such as Covid-19) can lead to
an increase in health care costs to unsustainable levels (Janssen &
Moors, 2013; Qaseem et al., 2012). Public or private medical care
organizations have focused their efforts on achieving new, cost-
effective and efficient levels of care (Romanow et al., 2012). For this
purpose, information technologies play a fundamental role by
transforming data into knowledge that can improve patient care,
medical care facilities, and process management (Behkami & U.
Daim, 2012; Li & Mao, 2015; Pai & Huang, 2011). Considering the
very important role of data in supporting the improvement of the
organizational level, business intelligence is one of the important areas
of research for researchers and activists in the treated field (Chen et
al., 2012).

The field of business intelligence has improved significantly over
the past decade and has promising applications in the health field (El-
Gayar & Timsina, 2014; Gandomi & Haider, 2015). Indeed, business
intelligence can not only improve outcomes in healthcare
organizations but also help them achieve continuous improvement and
precision in medicine (Christensen et al., 2008; Gastaldi et al., 2015;
Tremblay et al., 2012).

Investigating the process of information production and
transmission in the field of healthcare is of great importance. Today,
organizations active in this field need correct information at the right
time, in order to make the best decision by the right person. But many
of the systems used by users do not have appropriate and expected
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performance, and health care organizations need to act smarter, but
despite the potential, business intelligence has not been widespread in
the field of medical care (Hanson, 2011) and research There are
limited studies on how to successfully implement a sample business
intelligence solution in the field of medical care (Foshay &
Kuziemsky, 2014). This research tries to fill this gap by developing a
model that provides maturity levels for evaluating and improving
business intelligence solutions in healthcare. Therefore, considering
the explanations and issues raised in the field of business intelligence,
the present research seeks to answer a main question, what is the
maturity model of business intelligence in the field of health care
providers? In this regard, two sub-questions are also raised, which are:
What are the indicators affecting the maturity model of business
intelligence in the field of health care providers, and what is the
prioritization of these factors?

2. Literature Review

According to the studies of Foshay and Kuziemsky, healthcare
organizations are under constant pressure to not only achieve more
results with fewer resources, but also to gradually transform into
information-based systems (Foshay & Kuziemsky, 2014). Considering
that the amount of information recorded by electronic health records
and medical record centers is growing rapidly, healthcare
organizations are trying to use tools such as business intelligence to
improve the efficiency and effectiveness of their operations (Kuiler,
2014; Wang et al., 2018).

According to the research conducted by Nagash, business
intelligence solutions help decision-makers by providing practical
information in the right format, at the right time and in the right place
(Negash, 2004). The business intelligence market has grown
significantly and has become the first investment priority for CIOs
(Gartner, 2015). Also, the awareness of the potential benefits of
business intelligence is increasing (Chuah & Wong, 2011), however,
the implementation of business intelligence in health and treatment
organizations is progressing relatively slowly and in a case-by-case
manner (Foshay & Kuziemsky, 2014).

Some studies show the benefits of business intelligence to improve
patient care, treatment outcomes, effective use of human resources,
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lower costs (Borzekowski, 2009), higher revenue (Ayal & Seidman,
2009) and improved productivity (Lucas et al., 2010). have reported
As reported in other studies, the successful implementation of
business intelligence in healthcare depends on understanding and
analyzing the characteristics of this field (Avison & Young, 2007;
Mettler & Vimarlund, 2009). Therefore, one of the most important
goals of this research is to provide a maturity model for the continuous
development and improvement of business intelligence solutions to
healthcare professionals. In Table (1), some business intelligence
maturity models in the field of health care that have been implemented
in the past are reviewed.

Table 1. Some business intelligence maturity models in healthcare

RESEELE Research results
researchers
A framework for defining and prioritizing decision support
Foshay & . . : o
. information needs in the context of specific health care
Kuziemsky (2014) -
processes is presented.
In this study, the subject of comprehensive business
Pereira et al. intelligence in special care and understanding the basic
(2016) concepts of business intelligence  solutions  with

comprehensive features have been discussed.

Carvalho et al.
(2018)

A way to identify the capabilities and weaknesses of the
intelligent information system in the hospital has been
presented.

Carvalho, Rocha,
& Abreu (2019)

The methodology of implementing the model of hospital
information systems is presented.

Gomes & Roméo
(2018)

This article identifies a wide range of maturity models in the
health sector and its characteristics and strengthens the belief
that the maturity of the hospital information system can
contribute to the quality of information and knowledge
management in this field.

Carvalho, Rocha,
Vasconcelos, et al.
(2019)

The result of this research is the maturity model of the
hospital information system based on 6 stages of maturity.
The hospital information system maturity model has the
feature of collecting a set of key and effective factors of
maturity and related characteristics and not only enables the
evaluation of the overall maturity of a hospital information
system, but also the individual maturity of its different
dimensions.

Haidzir et al.
(2018)

The purpose of this research is to determine how the existing
business continuity maturity models conform to the ISO
22301 standard and to map the existing health care model
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Research
researchers

Research results

with the business continuity maturity model.

)Gastaldi et al.
(2018)

In this research, while determining organizational maturity
levels, effective factors in improving maturity have been
identified and prioritized, and a road map for applying
business intelligence in this field has been presented.

Carvalho, Rocha,
Vasconcelos, et al.
(2019)

The result of this research is to present a maturity model
including six stages of the growth and maturity sequence of
the hospital information system.

Zheng et al. (2018)

The importance of scientific research on business intelligence
with a focus on patients has been investigated.

Williams et al.
(2019)

In this research, by providing a maturity assessment
framework and infrastructure development based on results,
information and digital transformation in health care has been
encouraged and guided.

Iskk ... (2021)

In this research, it has been determined that organizational
business intelligence application screens at all management
levels have a positive and significant effect on measurable
performance indicators. In this context, when businesses
monitor their operational activities through business
intelligence, they have come to the conclusion that
performance indicators provide less time wastage, high
reliability, integrated data, quality and accurate valuation
benefits in the evaluation process.

Salisu et al. (2021)

The relevant factors for the adoption of business intelligence
system have been established using a systematic literature
review and a theoretical structure based on technology,
organization, environment and determinants and theories of
CEOQs. This research deepens the literature of business
intelligence system and promotes the understanding of the
important decision-making elements of business intelligence
system.

Liaw et al. (2021)

The co-creation approach will optimize the currency,
accuracy and appropriateness of information in the digital
health profile, understanding and use of the digital health
profile and the maturity assessment tool to facilitate informed
iterative discussions by Pacific Island countries on digital
health maturity in order to use digital tools to strengthen use
the country's health systems. Digital health profile and
maturity assessment tool can rationalize the selection and use
of existing tools and reduce cognitive overload.

Wielki & Jurczyk
(2019)

In this research, an alternative solution with the benefits and
possible costs of its implementation in the hospital has been
shown, and the proposed initial evaluation method can be
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el Research results
researchers
used in different health and treatment units after confirming
the weight of the criteria based on the adopted strategy.
The results of the study enrich the recent literature of
business intelligence system and improve the understanding
Ahmad et al., . . . .
of the decision-making processes of practitioners to obtain
(2020) . . -
the maximum value from the adoption of business
intelligence system.
The findings support the argument that the organizational
Arefin et al., learning culture plays an important role in the business
(2021) intelligence system and also affects the business
performance.

3. Methodology

To implement business intelligence in the field of health care, the
characteristics of this field must be understood and analyzed; This task
has been carried out in three stages. First, the subject literature was
analyzed with the "systematic review" method, and in addition to the
field of health care, all sectors in which the maturity of business
intelligence was evaluated were also considered. In the following, a
series of key success factors of business intelligence and maturity
components were extracted by examining more than 23 articles in the
fields related to business intelligence and further, the steps of
implementing the proposed method are also described.

3.1. First stage - knowledge acquisition

At this stage, previous studies in the field of business intelligence
maturity model, evaluating the value of key success factors in
business intelligence and identifying maturity components were
reviewed. In this study, the structured search strategy method was
used as data sources from Emerald, Sage, Elsevier, IEEE, Taylor &
Francis, and Springer databases in the period from 2000 to the
beginning of 2022. At first, this study used the following keywords
and search terms, combined and separate: "business intelligence”,

"factors affecting business intelligence system", "business intelligence
maturity"”, "maturity measurement™ and “business intelligence system
in health care". The collection of articles presented in this research
was consistent with the topic of this research in terms of questions,

objectives, adopted frameworks and findings. The definitions used and
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their alignment with the measurement adopted were evaluated, to
ensure that the factors of business intelligence investigated by
different researchers are largely similar. Finally, by advancing the
previous steps, an initial version of the business intelligence maturity
model was adopted, which is significantly different from the final
business intelligence maturity model.

3.2. The second stage - identifying and categorizing the criteria
After extracting the main criteria influencing the success of business
intelligence in three areas of organization, process and technology,
using the Delphi decision-making technique, the key factors and
important criteria of business intelligence maturity in health care
organizations were determined and categorized, and finally the
maturity model of business intelligence in the field of health care, it
was confirmed by a survey of experts.

3.3. The third step - determining the criteria

After finalizing the dimensions and criteria of the research with the
Delphi method, using pairwise comparisons and the Dimtel method
based on the network analysis process method, the internal and
external connections of the factors were determined and each of the
factors were weighted and prioritized. In this step, a committee
evaluation method was used to evaluate the validity of the
questionnaire (Harkness & Schoua-Glusberg, 1998). In addition,
ANP-DEMATEL combined method was used to evaluate how and
how much the components affect each other. Various researchers such
a PBre e a allll e a ))))) )aave aaaaaaa
the field of maturity model.

4. Results

In this research, business intelligence was investigated in three basic
areas of organization, process and technology, and each of these areas
has criteria. First, articles were comprehensively reviewed in the field
of business intelligence maturity in order to determine the dimensions
of the goal and criteria. The criteria of the designed research maturity
model were finalized using the Delphi method and with the opinion of
experts, and then decision-making methods with multiple criteria were
used to measure the optimality. The effects of goals, dimensions, and
criteria on each other were investigated with the Dimtel method, then



Fall 2023 | No.45 | Vol. 12 | Business Intelligence Management Studies | 124

the dimensions and criteria were weighted in terms of importance with
the network analysis process method. According to the results of
Dimtel, the two dimensions of technology and process are effective,
and the organizational dimension is effective. The organizational field
has a higher relative importance than process and technology and has
more interaction with other factors of the system and is affected by
two dimensions of technology and process. The results of the analysis
of the questionnaires of the network analysis process method
answered by the experts show that the organizational factor is the
most preferred and heaviest factor in the maturity of business
intelligence, and then the process factor has a higher weight and the
technology factor has a lower weight than the other two areas. In line
with the results of William et al. (2019) and Gastaldi et al. (2018),
who have encouraged and guided information and digital
transformation in health care by providing a maturity assessment
framework and infrastructure development based on results,
respectively, two technical infrastructure criteria Flexible and
expandable (hardware and software) and data and system quality were
obtained from the highest importance compared to other criteria. And
in the same way, the criterion of the correct definition of business
intelligence problems and processes was prioritized with the third rank
compared to other criteria in the maturity of business intelligence, and
the rest of the criteria were also ranked in the article. Jayanthi Ranjan
(2008) has also achieved this. In this way, a comprehensive and
complete business intelligence maturity model was obtained in the
field of health care, which can make the path of business intelligence
maturity smoother in health care and be a road map for the successful
implementation of business intelligence maturity in health care. It is
suggested that in future researches, the proposed maturity model
should be practically implemented in health care organizations and the
maturity level of business intelligence should be evaluated.
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Figure 1. The final research model (source: researcher's findings)
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