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ABSTRACT

Objectives: The aim of this research is to identify the critical factors that affect the success of the use of artificial intelligence (Al) in healthcare and to
rank these factors in a hierarchical structure.

Materials and methods: Analytic hierarchy process method, one of the multi-criteria decision-making methods, was used.

Results: As a result of the opinions of the 10 experts included in the study, the factor of hospital organizational structure and health IT
infrastructure received the highest weight ratio with the code "BF2" (0.1581), while the factor of security, privacy and ethical issues was
evaluated by the experts with the code BF5 (0.1491) as the factor with the second highest importance level. Within the scope of the study, the
factor with the lowest level of importance was revealed as the factor of high cost of Al with the code BF6 (0.0614).

Conclusion: As a result, when the critical success factors affecting the use of Al in healthcare services are prioritized by experts, it is revealed that
the importance of IT infrastructure in healthcare services, hesitations on sensitive issues such as ethics, security and privacy of personal data are
critical success factors affecting the use of Al in healthcare services. However, it was also evaluated by the experts in the study that the cost of Al

does not affect its use in healthcare services as much as other factors.
Keywords: Analytic hierarchy process, artificial intelligence, informatics.

Health services include the totality of services
provided through the prevention, diagnosis and
treatment of illness, disease, discomfort, injury
and other physical and mental disorders for the
purpose of maintaining or improving human
health. These services are provided by health
professionals and relevant health institutions
and aim to achieve optimal health outcomes
through timely use of personal health services
by individuals. However, access to health care
services can be limited by factors such as
financial limitations, geographical barriers, and
personal limitations. Health service limitations
can negatively affect the utilization of medical
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services, the effectiveness of treatments, and
overall health outcomes. In this context, it has
become inevitable to use artificial intelligence
(Al) applications to improve and make
healthcare services more effective.!! Artificial
intelligence refers to the ability of a computer
or a computer-controlled robot to perform
processes that are usually unique to humans.
This technology has caused significant changes
in the field of healthcare and has provided
various advantages in the delivery of healthcare
services. By analyzing healthcare data, Al
can identify clinically important information
and assist healthcare professionals in clinical
decision-making.? Furthermore, Al systems
have the potential to reduce treatment and
diagnostic errors.!

Rapid technological developments in
healthcare services have gone beyond traditional
practices and led to revolutionary changes in
the healthcare sector. Artificial intelligence
technologies play an important role in this
change.” They provide significant advantages
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in diagnosis, treatment, patient follow-up,
and management processes in healthcare./>%
However, a number of critical success factors
need to be identified and evaluated in order to
successfully implement these technologies in
healthcare.

This study focuses on the identification and
evaluation of critical success factors affecting
the use of Al in healthcare. Understanding
and solving the challenges that arise for the
effective implementation of Al technologies
in the healthcare sector will be an important
step in providing more effective healthcare
services. Given the complexity of the factors
affecting the success of applications of Al
technologies in healthcare, this study considers
prioritizing these factors using the analytic
hierarchy process (AHP).["!

Use of artificial intelligence in
healthcare

Artificial intelligence is being developed
for many different applications in medicine.
It is used to facilitate diagnosis, provide a
better understanding of the progression of
diseases, optimize drug/treatment dosages
and reveal new treatments.”! Artificial
intelligence technologies, which have started
to be actively used in almost every aspect
of daily life, have had an important role in
the coronavirus disease 2019 pandemic that
has affected the whole world. For example,
Al applications have been utilized in early
diagnosis of infections, monitoring treatments,
tracking contacted patients, predicting future
mortality rates, developing drugs and vaccines,
reducing the workload of healthcare workers
and preventing diseases.l¥ For example, a
mobile application is being developed to detect
heart diseases, and in the studies, the heart
sounds of the patients are listened to using a
digital stethoscope, and the detected disease
is recorded on the screen of the mobile device
every five seconds. It is also noted that the
rate of detection of heart diseases by this
mobile application is at the level of trained and
experienced cardiologists.?

Artificial intelligence that helps patients
manage their own symptoms or cope with
chronic diseases also has advantages such as
minimizing errors in diagnosis and diagnosis.

n

It can also limit access to health care, give
imprecise medical advice, and recommend
health care that is not humane. While Al
provides indisputable benefits, it also entails
risks and dangers that need to be actively
managed and minimized. One of the inevitable
details in holistic medicine practices is the risk
of Al making mistakes and choosing who will
be held responsible for the mistakes made.!"!
It is thought that the fact that Al, which is
expressed with the idea that it will prevent or
minimize errors in medical practices, actually
carries the risk of making mistakes is contrary to
the reason for its existence. When Al is utilized
to facilitate treatment or as a decision-maker in
the clinic, patient and caregiver safety issues
draw attention. Errors can also occur in Al, but
if the error is difficult to detect, it can cause
serious consequences.!!! For example, an Al
application was developed to predict patients
who developed complications after pneumonia
and required hospitalization; however, this
application made erroneous decisions as it did
not take into account the specific information
of the patients. This led to errors in diagnosis
and treatment decisions for both the physician
and the patient.!? When the physician sees
inconsistencies in Al recommendations, they
should consider their own clinical knowledge
and experience.[!3!

MATERIALS AND METHODS

Given the complexity of the factors
affecting the success of applications of Al
technologies in healthcare, the study considers
prioritizing these factors using the AHP.”!
Analytic hierarchy process is a problem-solving
framework. Saaty¥ was the first to use the
mathematical AHP formulation of wvarious
aspects, such as measurement of judgments.
Analytic hierarchy process has been tried in
the health sector and has been studied by many
people, including scientists such as Saaty and
Vargas.!'® The purpose of using this method
is to identify the critical factors that affect the
success of the use of Al in health services and
to rank these factors in a hierarchical structure.
In this respect, the study aims to provide
a framework that can help decision-makers
and practitioners in the healthcare sector to
develop more informed and guiding strategies.
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Table 1. Pairwise comparison method basic 1-9 scale!™¥
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Importance intensity (Absolute scale) Definition Explanation

1 Equally important Two activities contribute equally to the objective

3 Moderately important Experience and judgment strongly favor one activity over another

5 Highly important Experience and judgment strongly favor one activity over another

7 Much more important An activity is strongly supported and shown to be dominant in practice
9 Extremely important Evidence favoring one activity over another, in the highest possible

2-4-6-8 Intermediate values

order of endorsement

Used when reconciliation is required

Mutual values If the value of “x” given when comparing “i” with “j” will be (1/x) when comparing j with i.

This study involves decision-making based
solely on expert opinion. Ethics committee
approval was not obtained as it did not involve
any intervention or experimental application
on human subjects. The study was conducted
in accordance with the principles of the
Declaration of Helsinki.

Critical Success Factors Affecting the
Application of Artificial Intelligence in Health
Services are discussed under six titles in the
literature:

¢ Uncertain strategic management and
organizational culture in health,

e Hospital organization structure
and information technology (IT)
Infrastructure in Health,

¢ Responsibility, accountability, and
integration complexity in health care,

Table 2. Expert opinions

e Poor data quality and data management
in health,

e Security, privacy, and ethical issues
e The high cost of artificial intelligence.

The data of the research were obtained by
10 experts, five academicians and five computer
engineers, who have studies or experience in
the field of Al living in Istanbul.

It is necessary to calculate how many times
the criteria are more important than each
other. It is necessary to calculate the degree of
importance between the criteria by adopting
the 1-9 scale given in Table 1.14

RESULTS

Critical success factors affecting the use of
Al in healthcare services were evaluated by each

Critical success factors BF1 BF2 BF3 BF4 BF5 BF6 Weight ClI
value (w)
Uncertain strategic management and 0.1220 0.1203 0.1131 0.1353 0.0938 0.1632 0.1247 1.0533

organizational culture in health BF1

Hospital organization structure and health 0.1546 0.1525
IT infrastructure BF2

Responsibility, accountability and integration ~ 0.1410 0.0945
complexity in health care BF3

Poor data quality and data management in 0.1100 0.1060
health BF4

Security, privacy and ethical issues BF5 0.1922 0.1847
The high cost of artificial intelligence BF6 0.0362 0.0370
Total 1.00 1.00

0.2111 0.1756 0.1220 0.1993 0.1581 1.3378

0.1308 0.1847 0.1239 0.1547 0.1350 1.1358

0.0864 0.1220 0.1710 0.1807 0.1283 1.0848

0.1560 0.1055 0.1478 0.1568 0.1491 1.2513
0.0409 0.0327 0.0456  0.0484 0.0614 0.5028
1.00 1.00 1.00 1.00 1.00

BF: Success factor; W: Weight value; CI: Consistency indicator; CR: Consistency ratio; RI: Rassal index; CR: 6.73 CR <%10 RI- 1.24
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expert, and a common conclusion was reached.
In this context, the answers given by all experts
participating in the study were analyzed and
tabulated. The table below shows the weight
and consistency values of the answers given by
each expert, the consistency ratio (CR) revealed
by all the answers given by 10 experts, and the
weight values for critical success factors.

Since the CR of the answers given in
Table 2, which includes all expert opinions,
is less than 10% (6.73), it is assumed that the
answers given are consistent. According to
the answers forming the common table of all
expert matrices, the success factor with the
highest weight value (0.1581) was revealed
as “Hospital Organizational Structure and
Health IT Infrastructure” with the code BF2.
The success factor with the second highest
weight value (0.1491) was Security, Privacy
and Ethical Issues with the code BF5. The
next success factor, which was weighted in
third place with the closest value to this
value, was preferred by the experts as BF3,
Responsibility, Accountability, and Integration
Complexity in Healthcare (0.1350). The
success factor with the fourth weighted value
(0.1283) was BF4, Poor Data Quality and Data
Management in Healthcare, while the success
factor with the fifth weighted value (0.1247)
was BF1, Uncertain Strategic Management
and Organizational Culture in Healthcare.
As a result of the evaluations of all experts,
BF6 coded High Cost of Artificial Intelligence
(0.0614), which was at the end of the ranking
with the lowest weight value, was evaluated as
the least preferred factor.

DISCUSSION

Artificial intelligence is systems that
depend on data and technology. Data is
recognized as “the main driver of current Al
systems”.1% Data accuracy and reliability should
be the top priorities in the implementation
of Al systems, as they negatively affect the
accuracy of models and thus can lead to serious
errors.'”l Unreliable, inaccurate, and poor
data input affects the functionality of systems
and leads to wrong decisions. Accordingly,
integration between systems and the ability to
collect, combine, store, and use accurate data
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is vital for the successful implementation of Al
systems. 1819

The existing literature has not adequately
assessed the relationships between the
critical factors identified in this study and the
application of Al in healthcare. Based on the
findings and feedback from the experts who
participated in the study, this study offers
several recommendations for the application
of Al in healthcare in terms of conceptual and
theoretical development. Within the scope of
the findings of the study, the most important
critical success factor affecting the use of Al
in healthcare services was the organizational
structure of hospitals and the suitability of the
infrastructure for IT in healthcare. The use
of Al in healthcare services means savings in
time, space and expenditures. For this reason,
especially hospital organizational structures
and IT infrastructure should be evaluated and
strengthened within the framework of quality
standards.

Uncertain Strategic Management and
Organizational Culture in Health, which is
one of the critical success factors, received an
important weight value within the scope of the
study since it is not clear in many countries who
the regulatory authority for Al in healthcare
services is, nor how the ever-changing black box
of Al will be evaluated from a policy perspective.

Limitations of the study include the use
of a 1-9 scale in the AHP method, which
some participants had difficulty understanding
correctly, and challenges in reaching a sufficient
number of experts with relevant field experience,
which limited the data collection process.

In conclusion, it is thought that cost is
not the most important factor in the use of
Al, especially countries with a good financial
structure can easily invest in this field and
provide the necessary support. In this context, it
is recommended to focus on the critical success
factors that rank high in weight values. Artificial
intelligence is already being applied in different
health sectors and will probably have a significant
impact on the entire health sector in the future.

Data Sharing Statement: The data that support
the findings of this study are available from the
corresponding author upon reasonable request.
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