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Abstract

Objective: The enabling and derailing factors for using artificial intelligence (AI)-based applications to improve patient care
in the United Arab Emirates (UAE) from the physicians’ perspective are investigated. Factors to accelerate the adoption of AI-
based applications in the UAE are identified to aid implementation.

Methods: A qualitative, inductive research methodology was employed, utilizing semi-structured interviews with 12 physi-
cians practicing in the UAE. The collected data were analyzed using NVIVO software and grounded theory was used for the-
matic analysis.

Results: This study identified factors specific to the deployment of AI to transform patient care in the UAE. First, physicians
must control the applications and be fully trained and engaged in the testing phase. Second, healthcare systems need to be
connected, and the AI outcomes need to be easily interpretable by physicians. Third, the reimbursement for AI-based appli-
cations should be settled by insurance or the government. Fourth, patients should be aware of and accept the technology
before physicians use it to avoid negative consequences for the doctor–patient relationship.

Conclusions: This research was conducted with practicing physicians in the UAE to determine their understanding of enab-
ling and derailing factors for improving patient care through AI-based applications. The importance of involving physicians
as the accountable agents for AI tools is highlighted. Public awareness regarding AI in healthcare should be improved to
drive public acceptance.
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Introduction
The improvement of patient outcomes in the United Arab
Emirates (UAE) is on the priority list of the UAE govern-
ment. One of the UAE’s 2031 vision objectives is to be
among the top 10 nations with the highest human develop-
ment index (HDI).1 Life expectancy is one of the main para-
meters for measuring the HDI.2 The UAE government is
working on multiple themes to improve life expectancy in
the nation. The UAE is an important country in the Middle
East as it accounts for almost 26% of the healthcare expend-
iture in the Gulf Cooperation Council (GCC). The country
has positioned itself as a leader in adopting advanced tech-
nologies including artificial intelligence (AI) in various
sectors, such as healthcare.3 This focus offers a unique

context for examining the integration of AI into medical prac-
tices and its implications for healthcare delivery. The UAE’s
health regulators are increasingly contemplating embracing
new intelligent technologies. The country is expected
to add USD 182 billion to its economy by 2035 owing
to accelerated AI adoption.4 Digital health solutions
around telehealth covering remote consultations were
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introduced in Quarter 2 of 2019, when private healthcare
operators nationwide started offering telehealth services
to patients. The Dubai Health Authority presented its
AI policy in healthcare on 15 September 2021.5 The
policy has in-depth governmental and monitoring frame-
works for using AI services and solutions in health and
research. The policy aims to improve the level of collab-
oration, communication, and support among government
health agencies, the private sector, and the scientific com-
munity on the applications of AI to accelerate the devel-
opment of health services. The policy’s scope extends to
include all AI solutions related to healthcare services
used by medical facilities, specialists, drug manufac-
turers, health insurance companies, public health
centers, and researchers within the jurisdiction of the
Dubai Health Authority. The attractiveness of the UAE
as a technology hub in the Middle East is based on its
leaders’ technological leadership and their commitment
to advance in technology and innovation and healthcare.3

The Emirates of Abu Dhabi has invested in developing a
pioneering project, Malaffi, launched by the Department
of Health in partnership with private technology firms to
become the region’s first health information exchange plat-
form, which will enable healthcare providers to securely
access and share patients’ medical information. Malaffi uses
AI and machine learning to improve healthcare delivery and
drive improved patient outcomes.6 The efforts of the UAE
government highlight the need to determine the level of under-
standing of UAE physicians regarding the potential benefits of
AI, as well as their views on current AI-based applications and
their usefulness in daily healthcare practice.

Despite the availability of some research on challenges
of AI adoption in UAE from Information technology man-
agers,7 and the availability of survey insights from medical
students and physicians from the Gulf Cooperation on how
their attitude and perception toward AI and some of the per-
ceived disadvantages.8 A deeper insights into practicing
physicians in UAE on the AI applications and their benefits
were not investigated.

The main objective of this research was to understand the
factors affecting the use of AI-based applications in improving
patient care in the UAE from physicians’ perspectives.

Three research questions were formulated to achieve the
objectives of this study:

RQ1:What are the perceived advantages of AI in healthcare
from a physician’s perspective?

RQ2: What derailing factors, if removed, could help to
facilitate the use of AI-based applications to improve
patient care in the UAE?

RQ3: What are the enabling factors that could increase the use
of AI-based applications to improve patient care in the UAE?

Insights were obtained using data from qualitative inter-
views with practicing physicians, and a thematic analysis
was conducted to identify the perceived advantages of
AI-based applications, the enabling factors that increase
their usage, and the limitations hindering their adoption.

Despite favorable AI policies, physicians in the UAE
have limited experience with AI-based applications for
enhancing patient outcomes. This study highlights a lack
of awareness among physicians, emphasizing the need for
improvement. The absence of integrated data systems
remains a significant barrier to leveraging AI’s full poten-
tial. While awareness of AI’s benefits is growing, government,
hospital management, and insurance sectors are crucial in
facilitating its adoption. Recommendations include mandatory
AI-supported patient interactions, public education on AI’s
benefits and limitations, and unified healthcare data systems
to improve outcomes and trust.

The remainder of this paper is structured as follows. The
second section presents a literature review related to AI use
in the UAE and the rising trends in the field. In the third
section, we describe our research methodology through a
brief literature review and by building upon insights from
12 interviews with practicing physicians in the UAE, in
which the factors affecting the use of AI-based applications
to improve patient care in the UAE are evaluated. We
present and discuss the findings regarding the three research
questions mentioned above in the fourth and fifth sections,
respectively. In the sixth section, we provide recommenda-
tions for government officials and healthcare executives
that may facilitate the increased use of AI-based applica-
tions in the UAE and conclude with a summary of limita-
tions and avenues for future research.

Background
AI is a field of science and technology that allows compu-
ters to perform tasks that previously required human intel-
lect through algorithmic design.9 Hence, a critical appeal
of AI lies in its capability to execute tasks akin to those per-
formed by humans, learn from experiences, and adapt to
new inputs and environments. AI is a broad term encom-
passing both hardware and software computerized
systems that can execute tasks or engage in reasoning pro-
cesses comparable to human intelligence.10,11 To achieve
superior performance for specified tasks, AI uses relevant
information sources such as big data.12 Integrating AI
into healthcare holds great promise in addressing the
hurdles that healthcare systems encounter globally.

AI in healthcare encompasses a range of technologies
with diverse applications, such as diagnosis and treatment,
patient involvement and adherence, and administrative
tasks.13 Understanding the potential of AI adoption in health-
care can lead to significant automation in many medical and
administrative services, which can transform established
healthcare facilities into more patient-centric services.14
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Enabling factors to increase the adoption of
AI-based applications in healthcare

The adoption of AI-based applications in the UAE could be
increased by ensuring that the system is sound, possesses
performance-enhancing features, and is preceded by a
proper communication plan to ensure positive social influ-
ence from peers and healthcare management.15 A case
study was conducted by the Clemenceau Medical Center,
Dubai, to investigate whether AI can provide a competitive
advantage for healthcare organizations.16 The results of the
case study emphasized three primary outcomes influenced
by applying AI in organizations: clinical, financial, and
technological outcomes. First, AI allows hospitals to achieve
decent clinical outcomes and enhance patients’ overall experi-
ence. Second, AI also aids healthcare facilities in improving
their financial performance. Finally, despite the significant
investments required, AI represents a core source of profit
for healthcare ecosystems and a means to reorganize the distri-
bution of capital and internal organization.16 Additional
research on policymakers in the UAE has shown that the chal-
lenges in adopting AI in the UAE are owing to limitations in
accuracy, privacy, and security criteria.7

In UAE, research in dentistry showed some key factors
to improve the integration of advanced technologies in den-
tistry, education and training must be prioritized for both
current professionals and students. Partnerships between
dental societies and academic institutions can help
develop specialized programs, with technology education
incorporated into undergraduate and postgraduate curricula.
Continuous professional development should also be
encouraged, and organizational readiness assessments con-
ducted to ensure healthcare institutions are prepared to
adopt and utilize these innovations effectively.17 In radi-
ology, to drive the integration of artificial intelligence in
radiology practice, key factors include education and train-
ing, as well as awareness and acceptance. Radiographers
should receive education and training to build essential
skills and knowledge, with AI instruction integrated into
both undergraduate and continuing education programs.
Additionally, fostering awareness of AI’s role in radiology
and promoting its acceptance as a valuable tool in the field
is crucial for successful implementation.18

Derailing factors to increase the adoption of
AI-based applications in healthcare

The challenging factors for the adoption of AI-based appli-
cations in the UAE include the accuracy of the outcomes,
privacy and security of information and data of patients,
ethical barriers for employees, and verification of data and
repeatability. Moreover, The level of interpretability of AI
models aid in the decision process such as diagnosis and
treatment in healthcare with the large volume of data gener-
ated during healthcare delivery.19 However, research on

AI-based applications that covers the management,
systems integration, government enablement, and physi-
cians’ and patients’ views on AI-based application adoption
in the UAE is limited. Additionally, based on research done
on information technology managers working at UAE hos-
pitals, some challenges affecting AI adoption in UAE
healthcare are accuracy, privacy, security, bias and discrim-
ination, interpretability, ethical barriers, and control.20 That
research prioritized challenges based on criteria and sub-
criteria such as accuracy, privacy and security, ethical bar-
riers, interpretability, and control and assessed the chal-
lenges using the analytic hierarchy process method. The
challenges include ensuring high accuracy in diagnosis,
protecting patient data privacy, addressing biases in AI
systems, understanding the reasoning behind AI decisions,
managing ethical issues, and controlling AI systems to
avoid undesired outcomes; however, the study did not
discuss any actual usage of AI in the UAE.7 Additionally,
views from radiologists, radiographers, and nurses from
across the Middle East including the UAE were considered
to build capabilities to fill the skills gap, knowledge and
information sharing, AI education, and tools for healthcare
settings specific to the specialty.18,21

A broader understanding based on information from
other countries can guide which challenges those countries
faced. Three main themes were identified in the challenges
of implementing AI in healthcare in Sweden: (i) external con-
ditions related to healthcare systems, (ii) the capacity for stra-
tegic change in management, and (iii) the transformation of
healthcare professions and healthcare practice.22 In Canada,
a qualitative study identified five main themes after interview-
ing primary healthcare and digital health stakeholders: (i) the
mismatch between envisioned users and current reality, over-
estimation of available AI tools, and limited usage in primary
care; (ii) the mechanics of AI do not matter; instead, focusing
on what value AI applications should bring to the practice is
more important; (iii) uncertainty exists regarding the accuracy
and readiness of AI in primary care practice; (iv) there are con-
cerns regarding ethical, legal, and social implications; and (v)
key element facilitators of AI exist from the availability of
data, quality, and continuous assessment.23

Advantages of AI-based applications in healthcare

AI applications in healthcare have been shown to improve
patient care; for example, in radiology, through improving
the quality of image recognition, caption generation, and
speech recognition.24 AI has shown promise in precision
medicine, such as in the oncology field through risk strati-
fication, the automated detection and segmentation of
lesions, characterization, grading and staging, and the pre-
diction of the prognosis and response rate for the treat-
ment.25 Various studies have identified advantages of
AI-based applications, such as the accurate diagnosis of
various diseases,24,26–34 the assistance of AI-based

Mansour and Bick 3



applications in supporting clinical decisions,35–37 import-
ance of AI for data analysis, particularly in cancer and
orthopedic surgeries,38–42 the importance of AI-based
applications in assisting in clinical research such as that
of the coronavirus disease 2019 (COVID-19), identifying
vaccines and treatment selection,43–47 and the use of AI to
increase efficiency in healthcare settings.48–50

In the UAE, healthcare authorities are actively promot-
ing the use of AI through the implementation of policies
and the introduction of preliminary applications within
the Dubai Health Authority,1,5 Previous research from
other GCC countries, such as a survey of physicians and
medical students in Oman, showed positive thoughts and
readiness to learn about AI applications in healthcare. The
survey concluded that introducing AI-related courses into
the medical curriculum would help to equip physicians with
the needed skills for an AI-augmented healthcare system.8

At present, research on the usage and outcomes of AI-based
applications in the UAE remains lacking despite the founda-
tional policies laid down by the government.

Methods

Research design

A qualitative method was developed to collect the views of
practicing physicians in the UAE. Insights and contexts
were established from the collected data, while providing an

opportunity to explore the subject of AI in healthcare further
during the follow-up interviews. A grounded theory approach
was used to analyze the qualitative data for two reasons. First,
this research design is appropriate for generating new evidence
and may lead to new theories.51–54 Second, it was important to
understand the process, perception, and interactions of physi-
cians with AI applications in UAE through a process that
offers flexibility to further study their experience with AI.

The grounded theory approach ensured rigorous research.
The analysis structure followed Gioia’s method for qualitative
research, which is a systematic approach that structures in a
hierarchical model that links first-order concepts (direct
quotes from participants) and second-order themes (more
abstract, relevant categories) and finally, aggregate dimensions
(theoretical constructs).55,56 The interviews were stopped after
the 12th interview as no new themes or categories emerged
after the 11th interview.

Data collection

The data consisted of 12 semi-structured interviews with
physicians practicing in the UAE over the past 10 years
(Table 1). The interviews were conducted between 25
March and 30 August 2023 after obtaining ethical approval.
Recruitment was primarily performed by contacting a
network of physicians using LinkedIn. An introductory
message was sent, outlining the research objectives and
an invitation to participate. Eight participants signed a

Table 1. Participant profiles.

Interviewee Gender Experience in UAE Specialty Emirate Type of institution

P1 Female 11 Primary care physician Abu Dhabi Private

P2 Male 20 Primary care physician Dubai Private

P3 Female 14 Cardiologist Dubai Government

P4 Male 24 Endocrinologist Dubai Government

P5 Male 14 Radiologist Abu Dhabi Government

P6 Male 10 Cardiologist Abu Dhabi Private

P7 Female 13 Primary care physician Dubai Private

P8 Male 14 Cardiologist Abu Dhabi Private

P9 Female 20 Endocrinologist Dubai Government

P10 Male 14 Radiologist Abu Dhabi Government

P11 Male 14 Endocrinologist Abu Dhabi Government

P12 Male 15 Cardiologist Dubai Private
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written consent form, four digitally signed the consent form,
and all agreed to participate in the study voluntarily. Four
interviews were completed online and eight interviews were
completed face-to-face in the clinic. All recordings and
notes from the interviews were collected and integrated into
the analysis. Each interview lasted between 45 and 60 min.

Data analysis

Data analysis was conducted after each interview using the
NVIVO software. The first-order concepts were generated
and refined throughout the study to identify second-order
themes (categories) and aggregate dimensions (themes).
Comparisons between interview codes were implemented
and continuously assessed with emerging categories to
refine and develop the emerging themes.54,55

The questionnaire (Table 2) was developed based on the
current literature review to assess the physicians’ knowl-
edge, perception, and experience with AI. The questions
helped to guide the participants in sharing their experiences
with AI-based applications and their perceptions on what
will enable the success of AI in healthcare in the UAE.

Sampling strategy

As shown in Table 1, eight participants were male and four
were female, which aligns with the UAE gender ratio.57 The
specialities of the physicians were considered to cover as
broad disciplines as possible. The study targeted physicians

from Dubai and Abu Dhabi for two reasons: (i) the two emi-
rates account for nearly 60% of the UAE population, and
(ii) the Dubai and Abu Dhabi health authorities have imple-
mented policies and initiatives for AI in healthcare.5,6 In
terms of specialities, four physicians were cardiologists,
three were primary care physicians, three were endocrinol-
ogists, and two were radiologists. Six participants worked
in the private sector and six in the government sector. Six
participants were based in Dubai and six in Abu Dhabi.
The reason for selecting different specialities, geographies,
and sectors was to ensure that the data represented the views
of physicians in the two main emirates of the UAE with AI
policies or programs implemented.

Results
The three research questions are interlinked to reveal the
benefits of AI applications in healthcare in the UAE
Table 3, through factors that require acceleration and
enablement of factors in Table 4 and factors that require
diminishing in Table 5. The relationship between the
results is illustrated in Figure 1.

The results are presented in three subsections based on the
insights and themes generated from the qualitative interviews.

Perceived advantages of AI in healthcare

This subsection discusses the results of RQ1 and the per-
ceived advantages of AI in healthcare. The analysis

Table 2. Interview questionnaire.

Phases Questions Supplementary questions

Opening question How long have you been in the healthcare industry?
What is your current position?
How do you benefit from the data generated and patient medical

record history to improve patient care?
What is your experience with AI applications to improve patient care?

Enabling factors In your view, what will make you use AI applications more in your
clinical practice?

Is it publications only? Availability of tools from hospital admin?
Insurance reimbursement? Patient acceptance?

Reliability of data?
Will you use it if the patient will pay for it? Why? Why not?

How can we enable the success of AI in
healthcare from your experience?

How did AI applications help you in
providing better care?

How can we increase the value of such
tools?

Derailing factors What factors are stopping you from using AI in diagnosis and
enhancing patient care?

Or
What are the things that, if removed, can help you in making the most

use of AI-based applications to enhance patient care?

Insurance
Patient acceptance
Culture barrier
Hospital management
Ethical issues

End Are you interested in the study findings? Would you like to have a
copy of the results?

Thank you
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Table 3. Summary of themes for RQ1.

First-order concepts Second-order themes Aggregate dimensions

Better understanding of diseases (Category 1) Accurate diagnosis (Theme 1) Improving patient
care through early diagnosis
and predictionFaster analysis

Integration with electronic medical records (EMR)

Patient medical record history

Patient’s past responses to therapies

Preventing human factor error

Quality improvement

Analyzing complex datasets (Category 2) Better interpretation than human

Diverse healthcare-related information

Utilizing data for patient care

More accurate

Research insights

Analyzing a patient’s historical data (Category 3) Early diagnosis

Enhanced diagnostics

Diagnosing complex conditions

Identifying risk factors

Identifying patterns in data

Predicting disease progression

Identifying subtle trends (Category 4) Predicting potential outcomes

Predicting patient outcomes

Suggesting treatment plans

Tracking disease progression

Working with AI-powered ECG

Research and innovation (Category 1) Accelerating clinical research (Theme 2) Clinical decision
support through efficiency

Personalized interventions under my supervision (Category 2) Assessing interventions under
physician control

Under control of human beings

Improving patient care (Category 3) Assistance in decision-making

(continued)
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Table 3. Continued.

First-order concepts Second-order themes Aggregate dimensions

Informing choices

Reducing treatment burden (Category 4) Efficiency and workflow
improvement

Saving doctor’s time

Quick data processing

More effective treatments (Category 5) Personalized treatment planning

Revolutionizing patient care

Treatment effectiveness

Table 4. Summary of results for RQ2.

First-order concepts Second-order themes Aggregate dimensions

Depth of the information (Category 1) Validation and regulation (Theme 1) Training and resources
needed for doctors

Lack of real evidence of saving money

Limited awareness about Big Data and AI tools (Category 2) Doctor training and familiarity
with AI tools

Doctor training on AI tools

Not as simple as engineering

Not using computers in diagnosis owing to age

Concerns about data security (Category 3) Resources for setup

Human capital resourcing

Acceptance by patients (Category 1) Patient adoption and
acceptance

(Theme 2) Stakeholder adoption
of AI in healthcare

Based on age of physicians

Based on awareness

Based on economic background

Based on education

Cultural barriers

Enhancing patient care

Equitable distribution of quality healthcare

Not accepted due to having insurance

Patient acceptance

(continued)
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Table 4. Continued.

First-order concepts Second-order themes Aggregate dimensions

Patient education and acceptance

Hospital management support (Category 2) Healthcare system integration

Inclination toward traditional methods

Whether it makes money (Category 3) Acceptance by insurance

Whether it saves money

Insurance and reimbursement

Insurance complexities

Acceptable in the country regulation (Category 4) Legal considerations of country

Awareness and education for patients and healthcare
professionals about the benefits and risks of AI in
healthcare

(Category 5) Limited awareness in the
healthcare sector

May or may not have heard of it

Data security concerns (Category 1) Ethical and legal
considerations

(Theme 3) Lack of data
integration and ethical
considerationsEthical guidelines

Ethical issues

Risk of patient life

Access to imaging studies (Category 2) Lack of integrated systems

Access to laboratory results

Access to treatment histories

As a centralized system

Accessing data in one place

Accessing the trends

Awareness of prognosis of patients

No access to X-ray results

Providing feedback

Tracking the history of patients

Costs and resources

Generation from various sources

Generating medical information

Including medical records

(continued)
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provided two themes: improving patient cases through early
diagnosis and prediction and clinical decision support
through efficiency.

Theme 1: improving patient care through early diagnosis and
prediction. The first theme has four categories Table 3:
accurate diagnosis, better interpretation than human, early
diagnosis, and predicting potential outcomes. Participant
10 (P10) stated, “analyzing outcomes and complications
across a large patient population can help us identify areas
for improvement in our practice and protocols,” and P4 said,
“then finally, what treatments they have been taking in the
past. So, these four areas of the data of every single patient
are significant for that consultation that we go through.”
These were categorized and coded for accurate diagnosis.
Both statements reflect that physicians consider AI useful
for obtaining the treatment history and improving ongoing
practices, which is the valuable information that physicians
expect to obtain from the use of AI. Validating AI recommen-
dations before using them as a solution for clinical assessment
is critical. Multiple discussions focused on the risk factors and
the importance of identifying trends. For example, P4 stated,
“having said this, we also like this historical data to give us

the trend that the treatments that are being given now, what
is the trend?” AI-based applications with high confidence
levels of data accuracy can rapidly and efficiently assess and
identify the early risk for patients with noncommunicable
chronic diseases.

Predictive potential outcomes are an exciting category.
P5 said, “By analyzing data from similar cases, we can
predict potential outcomes and adjust treatment plans
accordingly.” P8 said, “AI algorithms can sift through
vast amounts of data to identify subtle trends and predict
outcomes.” Thus, some physicians, despite their limited
use of AI applications, acknowledged the potential of pre-
dictive AI applications in healthcare. Early predictive risk
calculators based on simple algorithms can provide risk
assessments, and professional organizations recommend
that physicians or healthcare practitioners use them.

The first theme that emerged was “improving patient
care by early diagnosis and prediction.” That is, AI-based
applications can support clinical decisions by driving effi-
ciency. Some participants discussed how AI can accelerate
clinical research and improve trial designs. P10 said, “Big
data can contribute to identifying suitable candidates for
clinical trials and improving trial design by selecting

Table 4. Continued.

First-order concepts Second-order themes Aggregate dimensions

Including clinical data

Including treatment histories

Invaluable resource in medicine

Lack of established frameworks

Lack of integration

Integration challenges

Not enough integration

Not having unification of the system

Unsure about unification

Providing diagnostic test results

Scanning separately

Storing electronically

Workflow integration

Patients will judge doctors’ capabilities (Category 1) Negative perception from
patients of doctors who rely on AI
applications

(Theme 4) Patient–doctor trust

Mansour and Bick 9



Table 5. Summary of results for RQ3.

First-order concepts Second-order themes Aggregate dimensions

Preference for less technological approaches (Category 1) Technology adoption
by doctors

(Theme 1) Engagement and testing with
doctors

No linking to lab data (Category 2) Testing of AI tools
with primary care setting

Not equipped to organize data (Category 3) Enabling doctor with
visual tools to use AI data

Effective training (Category 4) Training and
education

Data governance (Category 1) Data reliability and
privacy

(Theme 2) Data and technology

Data reliability

Equality to our data

Privacy factor

Reliability of data

Reliability of data for patients

Transparency of the practice

Analyzing trends and patterns (Category 2) Data visualization

Becoming significant in the medical field

Having experience with big data

Identifying potential risk factors

Interested to visualize data

Providing insights into patterns

Referring to clinical trials

Referring to research studies

Availability of AI tools (Category 3) Technological
enablement and integration

Availability of tools

Being seamless

Being user-friendly

Having tech support

Preparing for use

(continued)
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Table 5. Continued.

First-order concepts Second-order themes Aggregate dimensions

Tools and training

Awareness and education for patients and healthcare
professionals about the benefits and risks of AI in
healthcare

(Category 4) Ensuring results
from AI are easy to understand

After increasing awareness (Category 1) Acceptance and
awareness

(Theme 3) Sociocultural and public
awareness

AI as a gray zone for physicians

Overcoming cultural differences

Patient acceptance

Promoting AI awareness

Promoting awareness

Rejection by patients

Research and evidence

Too far away to use AI

Need to talk with human (Category 2) Ensuring patient–
doctor interactions with AI

Patient education

Patient engagement

Clear guidelines and ethical frameworks (Category 3) Ethical
considerations for patients

Clear guidelines and ethical frameworks

Ethical considerations

Level of education of the patients would play a role in
acceptance

(Category 4) Level of education

Accurate diagnosis (Category 1) Diagnostic and
treatment advancements

(Theme 4) Connected patient-centric care

Assisting in image interpretation

Personalized treatment

Early detection

Outcome prediction

Presenting treatment suggestions

Preventing cancelation of appointments

(continued)
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participants more accurately.” Some participants discussed
the importance of having AI-based applications under the
control of physicians to complement their work. P8 stated,
“Moreover, the ability to track patient progress over time
helps in assessing the effectiveness of interventions and adjust-
ing treatment strategies accordingly.” P2 said, “that it is under
the control of human beings.” The idea of progressively track-
ing patients over time can be promising for the early

identification of diseases if patient data are updated in the
system, and the system automatically provides recommenda-
tions to caregivers or physicians.

Theme 2: clinical decision support through efficiency. The
second theme that emerged in RQ1 was clinical decision
support through efficiency, which had five categories. The
first was accelerating clinical research, and as P10

Table 5. Continued.

First-order concepts Second-order themes Aggregate dimensions

Receiving a complete answer

Chronic diseases (Category 2) Chronic disease
management

Collecting the risk of readmission

Primary care setting

Able to analyze images

Able to track annually

Effort from healthcare institutions (Category 3) Healthcare system
integration

Integrated systems

Integration with workflow

Supportive infrastructure

Collaboration among healthcare professionals,
researchers, and technology experts

(Category 1) Collaboration
between healthcare
stakeholders

(Theme 5) Collaboration among
government, private healthcare, and
regulatory bodies

Collaboration among regulators, developers, and
administrators

Collaboration to drive real practice and adoption

Patients’ acceptance to pay for AI-aided diagnosis (Category 1) Insurance
reimbursement

(Theme 6) Financial investment and
insurance reimbursement

Being free of charge

Free of charge for patients

Hospital management endorsement (Category 2) Investment from
hospitals

AI applications should show value and cost savings (Category 1) Endorsement of
healthcare facility
management

(Theme 7) Governance with clear
guidelines

Government settings

Type of supporter

Regulatory compliance (Category 2) Establish policies for
AI in healthcare

Regulatory framework
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mentioned, “Big data can contribute to identifying suitable
candidates for clinical trials and improving trial design by
selecting participants more accurately.” The participant
understood the importance of clinical data but lacked the
differentiation between big data and AI-based applications.
P9 stated, “Access to comprehensive datasets facilitates
research collaborations and the development of new treat-
ment approaches, medications, and medical technologies.”
Regarding the second category (assessing interventions
under physician’s control), P12 mentioned, “personalized
interventions under my supervision.” P2 stated, “I believe
that the computerized system is more accurate, with the
remark that it is under the control of human beings.”

The third category (assistance in decision-making) arose
from the participants’ comments, such as that of P11:
“These technologies can serve as valuable tools in
making informed decisions,” and P5: “I appreciate the
potential benefits these technologies can bring to patient
care, such as faster and more accurate image analysis,
assistance in decision-making, and improved efficiency.”
P12 said, “Moreover, by analyzing outcomes from different
treatments, I can make informed choices through the

recommendations of the AI tool that are likely to yield
the best results for my patients, and accordingly, better
outcomes.”

The fourth category (efficiency and workflow improve-
ment) was identified based on the comments of P11: “AI
algorithms can process vast amounts of data quickly,” and
P2: “it will save my time of thinking or I as a human factor
may forget something to be looked at,” and “Because it
saves the doctor time. So what? We are paying the doctor a
lot of money. Let them work.”

The last category (personalized treatment planning) was
identified based on the statements from various participants,
such as: “Data-driven insights can optimize clinical workflows,
resource allocation, and patient scheduling, leading to more
efficient patient care” (P10). P9 said, “Analyzing patient
medical records and historical data can help identify patterns,
predict disease progression, and tailor treatment plans to indi-
vidual patient needs.” Personalized treatment planning is bene-
ficial in treatment-related scheduling and behavioral changes;
in particular, adherence to how medications or lifestyle
changes advised by physicians can help to build behavioral
change models for patients to improve outcomes.

Figure 1. Illustrates the interlinked relations among RQ1, RQ2, and RQ3.
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Factors preventing physicians from using AI-based
applications to transform patient care

Four themes in Table 4 emerged from discussing the derail-
ing factors (RQ2) in using AI-based applications to trans-
form patient care with physicians. Theme 1 is the training
and resources required for doctors, Theme 2 is stakeholder
adoption of AI in healthcare, Theme 3 is the lack of data
integration and ethical considerations, and Theme 4 is
patient–doctor trust. The following subsections explore
the four themes in detail.

Theme 1: training and resources needed for doctors. The par-
ticipants discussed the importance of information and its
depth for AI algorithms. The depth should cover the
resources that are used, guidelines for different diseases,
the library on which the AI is based, peer-reviewed jour-
nals, textbooks, current patient cases, confirmed diagnosis
versus websites, forums, and general web information. In
addition, the level of accuracy of the algorithms for
AI-based applications is critical to understand the consist-
ency of the results. Examples of statements from the parti-
cipants are as follows: “Validation and regulation: The need
for rigorous validation of AI algorithms and regulatory
approval creates a barrier to swift adoption,” said P12.
There is a “lack of real evidence to prove that this tool
will help you reduce, save, save money and time,” stated
P3. These statements are part of the first category (valid-
ation and regulation). In the second category (doctor train-
ing and familiarity with AI tools), some of the participant
quotes were: “Limited awareness: Both healthcare
professionals and patients need more awareness and educa-
tion about the benefits and risks of AI in healthcare,” (P12),
and “And unfortunately, we are maybe a generation who
were not brought up in the computers or with the compu-
ters. We are in the pre-computer age. So, we had to learn
and adapt, which is still an ongoing struggle for us,” said
P4. In the third category (resources to setup), P12 discussed
“Resource allocation: In a smaller healthcare setting, our
human resources are often stretched thin. When staff are
pulled away for AI training, it can impact our capacity to
provide patient care, even if it is temporary.” These comments
reflect the critical challenges in physicians’ training, improv-
ing patient care, and investing the available resources in
upgrading technologies, training, and human capital in health-
care facilities.

Theme 2: stakeholders’ adoption of AI in healthcare. The first
category of this theme concerns patient adoption and
acceptance of AI. The participants discussed whether the
level of education, demographics, and socioeconomic stan-
dards play a role in patient acceptance of technology. For
example, P1 said, “And then there are more educated
people, you know, who are financially well-to-do. And,
you know, they would be like, sure, like, um, but even

still, as I would say, it is tough to give an analysis based
on the fact that the population is so diverse. Everybody
comes from different economic backgrounds and beliefs.”
P10 stated, “Sensitivity to cultural differences in patient
preferences and perceptions can influence the adoption of
AI.” The second category concerns healthcare system inte-
gration. Many participants shared their experience of a lack
of hospital management support to adopt new technologies.
P7 said, “Having clear hospital management policies can all
contribute to the successful integration of AI based on big
data analytics in enhancing patient care,” and P5 said, “If
hospital leadership is actively invested in adopting these
technologies and provides the necessary resources, it
would encourage their implementation.” In the third cat-
egory (acceptance by insurance), the participants discussed
the role of AI-based applications with respect to reducing
costs or increasing profits, reducing complexity, and
driving efficiency by reducing the number of tests required.
P4 stated, “But the insurances are skeptical of the doctors,
that doctors are making unusual and unnecessary diagnoses
and tests,” and P3 said, “No, solutions like insurance like to
save money.” The fourth category was not mentioned fre-
quently; only P2 spoke about the importance of the legal con-
siderations of a country: “That means it should be, first of all,
recognized and acceptable in the country regulations.”

Regarding the fifth category (limited awareness of AI in
the healthcare sector), P4 said, “And unfortunately, in the
case of human beings like this recent COVID pandemic,
the profession became very exposed with not knowing so
many things about human beings and illnesses. So, there
is so much to learn and get to know.” P6 stated, “Both
healthcare professionals and patients need more awareness
and education about the benefits and risks of AI in health-
care.” 4.2.3 Theme 3: Lack of data integration and ethical
consideration Many participants mentioned the lack of
data integration: P2 stated, “It lies in different systems.
The integration is not there. And the decision-making of
the system is not there yet.” P8 said, “Seamlessly integrat-
ing AI tools into existing clinical workflows can be
complex and requires IT support.” P1 said, “So the blood
tests and things like that were scanned separately” and
“And I think another important thing is that we do not
have system unification, right? So, it is not possible to
know who did what test elsewhere, right? So that is also
a big barrier. I feel the system is not unified, but I think
they are trying to change that in UAE.” P3 said, “We
have computerized medical records now. So, we have the
whole patient history. We have the patient’s lab records.
And even now, we have the lab records from different hos-
pitals, patients going to hospitals like Al-Noor.”4.2.4
Theme 4: Patient–doctor trustThree participants were con-
cerned about how patients will assess doctors’ competen-
cies as healthcare professionals. As P2 mentioned, “But
the customer or the client here is a patient, he will just
look to you and what you are doing for him.” P3 said, “I
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do not think they will accept that. Okay. They will. They
will think. They will think. You are lacking confidence.
Okay.” P4 said, “So, the individual patient and we are in
private practice, so every single patient who visits us has
identified the practitioner or us like me to be the in a
way, from their point of view, to be the right person to
make the diagnosis, give them the remedy, or at least
guide them to the right way about the problems that they
have.”

Physicians’ thoughts on what would increase the
use of AI-based applications to transform patient
care in the UAE

Eight themes in Table 5 emerged from the interviews with
the participants.

Theme 1: engagement and testing. In the theme of engage-
ment of physicians and testing, the participants discussed
their personal preferences regarding adopting technologies
in daily practice. P5 said: “In my daily practice as a
radiologist with a preference for less technology-intensive
approaches.” P12 and P6 were concerned about the lack
of physician experience with AI-based applications. P12
stated, “While I see the importance of big data and AI
applications in healthcare, their practical use in my clinical
practice has been limited.” Three participants discussed
the importance of the data being connected and visually
easy to follow. P1 said, “So, there is no real way of actu-
ally blending the two and being able to visualize the data.”
Regarding the final category (training physicians using
these tools), P2 said, “Okay. And to be used now, the
end user or the end person, who is the doctor, will be
okay accepting the idea. He should just be trained and
use it.” P10 said, “Offering training to healthcare profes-
sionals on using AI tools effectively is essential.”

Theme 2: data and technology. Four categories emerged for
this theme. The first category (data reliability and privacy)
was mentioned by 12 participants. P10 stated, “Assurance
of data accuracy, security, and privacy is paramount for
medical applications.” P11 said, “Ensuring the accuracy
and security of patient data is essential for building trust
in AI systems.” As part of the second category, the partici-
pants discussed the importance of visualization and ease of
use in decision-making. P4 asked, “So, how would this
individual fit in that group in terms of their risk factors as
well as their treatment?” The third category relates to the
technological support for AI tools. P1 said, “You should
have good tech support, um, because I think that’s one
thing that I face over here, um, that we are not able to,
we do not have a good, you know, the physicians are
one, you know, in one corner and the technologists or what-
ever, like the, the computer people are in a different corner

all together, right? And there is no cross-talk.” P11 said,
“User-friendly AI tools integrated into electronic health
record systems can encourage usage among healthcare
providers.”

Theme 3: sociocultural and public awareness. Public aware-
ness among physicians and patients is important for enab-
ling the use and acceptance of AI-based applications.
Four categories were identified, with acceptance and aware-
ness being the first. P2 opined, “But the concept of what can
help medicine is still like a gray zone, to my knowledge.
Yeah. We will face it sooner or later, but I think soon.
And we have to be prepared for that technologically and
educationally. And awareness.” Regarding the second cat-
egory (importance of patient–doctor interactions), P2 said,
“A human being. He wants somebody to talk with him.” P3
said, “because the patients need some output from the inter-
action and value. Patients also need what they call the patients
and the doctor to confirm its importance before they pay.” The
third category emphasizes the ethical considerations that
should be addressed regarding patient data and consent collec-
tion under clear government regulations. According to P10,
“Addressing ethical concerns, like patient consent and data
sharing, is necessary to ensure responsible AI integration.”
Regarding the final category (level of education), P2 stated
that the patients’ education level would play a role in their
acceptance of AI-based applications: “This is an important
point because the level of education of the patients would
play an important role here.”

Theme 4: connected patient-centric care. The first category
relates to the importance of integrating systems to improve
diagnoses for patients with various diseases. P12 said,
“Enabling more accurate diagnoses and personalized interven-
tions.” In the second category, the participants discussed
chronic disease management. P1 stated, “Okay. Like
number one is, let us say, in a primary care setting, not a hos-
pital. Right. Primary care setting. Somebody comes with type
two diabetes. You want to check retinopathy. And there are
retinal scanners. I think the AI is lovingly able to analyze
these fundus images and give an interpretation.” P4 said,
“the information is essential. So, what I tend to do, or I like
doing, let me put it this way, that because these individuals
are then coming, again and again, to see us for their prescrip-
tions or lab tests and annual health checks.” The final category
is integrating AI-based applications with healthcare systems,
and according to P7, “Data analytics tools need to seamlessly
integrate with clinical workflows to provide relevant insights
without adding administrative burden.”

Theme 5: collaboration among government, private healthcare,
and regulatory bodies. This theme focuses on enabling
AI-based applications and technologies to extend to
various stakeholders beyond users and beneficiaries.
According to P10, “The collaborative efforts of healthcare
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providers, administrators, technology developers, and regu-
latory bodies will pave the way for a future where AI and
big data contribute significantly to improving patient out-
comes and the overall healthcare landscape.” P6 said,
“Foster collaboration between healthcare professionals,
researchers, and technology experts to develop and validate
AI applications.”

Theme 6: financial investment and insurance reimbursement.
The first of the two categories in this theme encompasses
insurance acceptance to pay for a service. According to
P11, “If insurers recognize and reimburse AI-supported
diagnostic and treatment practices, it can further incentivize
adoption.” P2 said, “He would accept it, but he will assume,
or he will expect it to be free of charge.” P4 said, “It
depends on what the problem is that the patient is being
treated for because there are so many things insurance
does not cover, and patients still accept. And there are
many more things that the doctors advise the patient on,
and they still do not get. Okay. So, it is a spur meet at the
end of the day. It is need-based and also cost-based.
Yes.” This area requires further research because whether
patients or insurance companies should pay for AI services
was not clear from the discussion among the participants.

The second category relates to the importance of hospital
management investments in the utilization of AI-based
applications. P2 stated, “So, this needs a lot of effort, invest-
ment, and a clear objective to make it happen,” and P7 said,
“Hospital administration’s support in providing necessary
resources and infrastructure is crucial.”

Theme 7: governance with clear guidelines. The final theme
consists of two categories. The first relates to the importance
of endorsing healthcare facility management in investing and
implementing governance policies for AI-based applications.
According to P10, “Hospital administration’s commitment to
investing in AI infrastructure and supporting its implementa-
tion is crucial.” P2 said, “Each organization or health authority
will look to that. How much benefit I will save.”

The second category is the importance of government
policies and regulations for AI usage in healthcare. P12
stated, “Clear guidelines and regulations for utilizing AI
in clinical practice would instill confidence in its safety
and efficacy.” P10 said, “Adhering to medical regulations
and standards ensures the safe and effective use of AI.”

Discussion

Perceived advantages of AI in healthcare from a
physician perspective

According to physicians in the UAE, implementing AI in
healthcare has strong potential, which is a finding similar
to that reported in the associated literature from other coun-
tries. Interestingly, although AI-based applications can aid

in diagnosing various diseases, such as cancer58 and dia-
betes,29,30 there was no explicit mention in the databases
searched of assessing whether the AI intervention should
be under the control of physicians. Including physicians
as the final decision-makers is crucial because they are
ultimately accountable for diagnosing and treating patients.
This insight is essential for physicians to understand their
perception of AI-based applications. Physicians should
welcome AI-based applications in their practice and
ensure that they make the final decision regarding treatment
and diagnoses. This aligns with the regulatory framework to
ensure accountability regarding patient care and outcomes
from a legal perspective.

Multiple studies have discussed the predictive use of AI
applications,58–60 and several participants mentioned this.
As the participants did not use AI-based applications in
their daily practice, this finding confirms that they see
immense potential in using AI technology in healthcare in
the UAE. Further research and confirmation of the predict-
ive value of AI-based applications in healthcare should be
conducted.

Derailing factors that, if removed, could help
physicians to use AI-based applications to transform
patient care in the UAE

The findings from the analysis of RQ2 align with the
current literature and are summarized in Table 4
(Summary of results for RQ2). Some studies reported inter-
esting insights regarding medical students’ and physicians’
understanding of AI8 in the healthcare field; they also asked
for training courses to elevate their AI capabilities and
understanding. Training is important for younger physi-
cians as well as senior physicians who have been practicing
for more than 10 years (e.g., the participants of this study)
because according to previous studies, familiarity with AI
tools among them was low. Regarding decision liability,
the participants confirmed that the physician rather than
AI should have the final accountability and judgment;
however, a literature review based on a survey of 82 physi-
cians and 211 medical students in the GCC countries
reported that 36.7% of the respondents believed that both
the physicians and manufacturers of AI-based applications
should be liable for any legal consequences, which is con-
sistent with the views of the participants of this study.

The second theme (stakeholder adoption of AI in health-
care) identified vital stakeholders who should be involved
in successfully implementing AI-based applications in
healthcare. Patient acceptance, which is based on physi-
cians’ insights, is essential. Healthcare administrators help
with technology usage; insurance companies pay for the
service and care; government authorities approve the tech-
nology for medical usage; and physicians as technology
users need to be trained, confident, and accountable for its
use and outcome.
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Concerns were raised by the physicians in terms of the
fifth theme (patient–doctor trust). The participants believed
that if they use AI-based applications in front of their patients,
the patients may view them as less competent, which may
affect their long-term relationship. This is an essential factor
because many key performance indicators for physicians in
the private sector pertain to retaining patients and offering
the best care, and physicians in the government sector are eval-
uated by patients on every visit (54).

Enabling factors that could increase the use of
AI-based applications to transform patient care in
the UAE

The critical factors for successfully implementing AI-based
applications are twofold: testing them with physicians and
their early application to the project. Moreover, training
in AI-based applications and their use must be ensured.
Data visualization is essential to enhance physicians’
experience and interpretation of AI tools. Raising public
awareness about AI-based applications, including their ben-
efits and limitations, can increase their adoption and accept-
ance by patients. AI-based applications should be used to
support physicians and maintain their control to help to
build trust and ensure clear legal accountability for patients.
Who should pay for AI services should be determined; from
the physicians’ perspective, insurance can pay if the value is
clear, yielding cost savings in the medium and long term.
However, the physicians were skeptical about whether
patients would be willing to pay if the services were out
of pocket. Finally, hospital administrators should invest in
and support facilities with AI-based applications because
implementing these technologies in hospitals is beyond
the scope of physicians.

Conclusions
Physicians in the UAE have limited experience in using
AI-based applications to improve patient outcomes. Despite

favorable AI policies in the UAE, awareness among physi-
cians is lacking and must be improved. The lack of data
system integration in the UAE is a pivotal barrier to maximiz-
ing the benefits of AI in improving patient outcomes. AI
awareness is on the rise in the UAE and physicians expect
this to aid their practices in the future. Government, hospital
management, and insurance are central to integrating
AI-based applications into healthcare facilities. This study
confirmed that authorities should mandate patient–doctor
interactions while using AI applications to enable the use of
AI-based applications in the UAE. Second, public awareness
of the benefits and limitations of AI applications in healthcare
should be raised. Third, the integration of nationwide systems
between the private and government sectors should be ensured
to improve patient outcomes. Finally, changing the patient
perception of physicians using AI-based applications is
vital to drive patients’ trust and doctors’ confidence,
and unifying healthcare systems ‘electronic medical
records across the UAE is necessary to acquire patient
history and data and build a seamless experience with
AI-based applications in the UAE.

Research implications

The implications of this research are specific to the UAE
and build upon previous research on enabling AI-based
applications in UAE healthcare. The enabling and derailing
factors listed in Table 6 can be used by government officials
and senior healthcare management to facilitate the imple-
mentation of AI-based applications in healthcare facilities
in the UAE.

This research identified factors that can be explored
further for the adoption of AI-based applications in the
UAE, such as patients’ willingness to pay for AI services,
patient trust in the results provided by AI, and measuring
the correlation between patient trust and disease (e.g., dif-
ferences in trust between cancer vs. flu patients for
AI-based applications). Research must be conducted on for-
mulating the best protocols to improve symptoms and
control the disease for the broader nature of the diseases.

Table 6. Enabling and derailing factors for using AI-based applications to improve patient care in the UAE.

Enabling factors Derailing factors

• Involve physicians in the testing phase of AI-based applications.
• Enable physicians to use AI applications by having a visual platform.
• Mandate patient–doctor interactions while using AI applications.
• Raise public awareness of the benefits and limitations of AI applications in

healthcare.
• Ensure the integration of systems nationwide between the private and

government sectors to improve patient outcomes.
• Ensure insurance reimbursement to pay for AI tools.
• Proper investment from healthcare facilities for human capital, training, and

technology.

• Negative patient perceptions about physicians
who use AI applications.

• Insurance reimbursement of AI-based
applications in the UAE.

• Lack of physician training and familiarity with AI
tools in the UAE.

• Lack of integration of data systems in UAE
healthcare.

Mansour and Bick 17



Research limitations

The findings of this study are based only on the physi-
cians’ subjective understanding of AI, without consider-
ing the actual clinical use of AI models. The enabling
and derailing factors were identified based on physi-
cians’ perspectives. The views of other stakeholders in
the healthcare system, such as government regulators,
insurance companies, patients, and the healthcare indus-
try, must be considered for a comprehensive understand-
ing of the enabling and derailing factors in the UAE
(Table 7).

The questionnaire was developed based on the literature
review to guide the participants in an exploratory manner
with open-ended questions. The questionnaire was tested
and refined twice to ensure a proper understanding of the
study objective; however, two revisions may not be suffi-
cient to capture diverse perspectives.

The study included 12 practicing physicians in Dubai
and Abu Dhabi from both the public and private sectors;
the other emirates from the UAE were not included in the
study owing to the absence of public information on the
use of AI-based applications in healthcare. Consequently,
this study provides insights and views of only a subset of
physicians, which may not generalize to all physicians
across the UAE.

Acknowledgments: We thank SAGE Author Services
(languageservices.sagepub.com) for the English language
editing.

Consent to participate: Written consent was obtained from all
participants to participate in this study.

Consent for publication: Written consent was obtained from all
participants to publish the analyzed results of the research.

Contributorship: MB: idea, methodology, and review and editing.
TM: conceptualization, formal analysis, interviews, investigation,
software analysis, and writing original draft and editing.

Data availability: The transcribed interviews and NVIVO
analysis are available with the primary author.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: The Ethics Committee of the ESCP Business
School approved the application of the study on March 24, 2023
(application number: 2022028). All participants signed a consent
form. Eight participants signed a written consent form, four
digitally signed the consent form, and all agreed to participate in
the study voluntarily.

Funding: The authors received no financial support for the
research, authorship, and/or publication of this article.

Guarantor: MB.

ORCID iD: Tarek Mansour https://orcid.org/0000-0002-4353-
9124

References
1. UAE 2031 Vision. The United Arab Emirates’ Government

portal 2023. https://u.ae/en/about-the-uae/strategies-initiatives-
and-awards/strategies-plans-and-visions/innovation-and-future-
shaping/we-the-uae-2031-vision (accessed 25 July 2024).

2. Report HD. UNDP. Human Development Index 2023. https://
hdr.undp.org/data-center/human-development-index#/indicies/
HDI (accessed 25 July 2024).

3. GOV U. United Arab Emirates Minister of State for Artificial
Intelligence, Digital Economy & Remote Work Applications

Table 7. Suggested research agenda for identifying means of increasing the use of AI-based applications in the UAE to improve patient care.

Sector Government Insurance Patients

Healthcare industry:
pharmaceutical/medical
devices/diagnostics

Research
agenda

How can the UAE
government drive the
adoption of AI
application in
healthcare?

When will insurance
companies reimburse AI
application in UAE
healthcare?

What would increase
patient trust in AI-based
applications for the
diagnosis of diseases in
the UAE?

How do pharmaceutical
companies perceive
AI-based applications in
accelerating diagnosis in the
UAE?

What are the limitations
of the UAE government
to enable AI
applications in
healthcare?

What do insurance
companies expect from
physicians when
reimbursing AI-based
applications in the UAE?

How do patients perceive
the doctors who use
AI-based applications in
the UAE?

What is the role of
pharmaceutical companies
in the adoption of AI-based
applications in UAE
healthcare?

18 DIGITAL HEALTH

https://orcid.org/0000-0002-4353-9124
https://orcid.org/0000-0002-4353-9124
https://orcid.org/0000-0002-4353-9124
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/innovation-and-future-shaping/we-the-uae-2031-vision
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/innovation-and-future-shaping/we-the-uae-2031-vision
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/innovation-and-future-shaping/we-the-uae-2031-vision
https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/strategies-plans-and-visions/innovation-and-future-shaping/we-the-uae-2031-vision
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI
https://hdr.undp.org/data-center/human-development-index#/indicies/HDI


Office GOV 2024; Last accessed 07/25/2024. https://ai.gov.
ae/strategy/.

4. The National 2024. https://www.thenationalnews.com/uae/
doctors-in-dubai-to-be-rated-online-by-patients-in-new-health-
scheme-1.833873 (accessed 25 July 2024).

5. Hussien H. Dubai Health Authority introduces AI policy in
healthcare 2021. https://wam.ae/en/details/1395302970260
(accessed 25 July 2024).

6. Department of Health and Malaffi use AI to predict patients’
future risk of disease in Abu Dhabi 2024. https://www.doh.
gov.ae/en/news/Department-of-Health-and-Malaffi-use-AI-to-
predict-patients-future-risk-of-disease-in-Abu-Dhabi (accessed
25 July 2024).

7. Al Badi FK, Alhosani KA, Jabeen F, et al. Challenges of
AI adoption in the UAE healthcare. Vision 2022; 26:
193–207.

8. AlZaabi A, AlMaskari S and AalAbdulsalam A. Are physi-
cians and medical students ready for artificial intelligence
applications in healthcare? Digital Health 2023; 9.

9. Ali O, Abdelbaki W, Shrestha A, et al. A systematic literature
review of artificial intelligence in the healthcare sector: bene-
fits, challenges, methodologies, and functionalities. J Innov
Knowl 2023; 8: 100333.

10. Mehta N, Pandit A and Shukla S. Transforming healthcare
with big data analytics and artificial intelligence: a systematic
mapping study. J Biomed Inform 2019; 100: 103311.

11. Buch VH, Ahmed I and Maruthappu M. Artificial intelligence
in medicine: current trends and future possibilities. Br J Gen
Pract 2018; 68: 143–144.

12. Kaplan A and Haenlein M. Rulers of the world, unite! The
challenges and opportunities of artificial intelligence. Bus
Horiz 2020; 63: 37–50.

13. EC.EUROPE.EU. The European Commission’s high level
expert group on artificial intelligence 2018 https://ec.europa.
eu/futurium/en/system/files/ged/ai_hleg_definition_of_ai_18_
december_1.pdf (accessed 25 July 2024).

14. Kumar P, Sharma SK and Dutot V. Artificial intelligence
(AI)-enabled CRM capability in healthcare: the impact on
service innovation. Int J Inf Manage 2023; 69: 102598.

15. Alzaabi HM, Alawadhi MA and Ahmad SZ. Examining the
impact of cultural values on the adoption of big data analytics
in healthcare organizations. Digit Policy Regul Govern 2023;
25: 460–479.

16. Ali Mohamad T, Bastone A, Bernhard F, et al. How artificial
intelligence impacts the competitive position of healthcare
organizations. J Org Change Manage 2023; 36: 49–70.

17. Hamd Z, Elshami W, Al Kawas S, et al. A closer look at the
current knowledge and prospects of artificial intelligence inte-
gration in dentistry practice: a cross-sectional study. Heliyon
2023; 9: e17089.

18. Abuzaid MM, Elshami W, McConnell J, et al. An extensive
survey of radiographers from the Middle East and India on
artificial intelligence integration in radiology practice.
Health Technol (Berl) 2021; 11: 5.

19. Thesmar D, Sraer D, Pinheiro L, et al. Combining the power
of artificial intelligence with the richness of healthcare claims
data: opportunities and challenges. Pharmacoeconomics
2019; 37: 745–752.

20. Al Badi FK, Alhosani KA, Jabeen F, et al. Challenges of AI
adoption in the UAE healthcare. Vision 2022; 26: 193–207.

21. Abuzaid MM,Wiam E, Tekin H, et al. Assessment of the will-
ingness of radiologists and radiographers to accept the inte-
gration of artificial intelligence into radiology practice. Acad
Radiol 2022; 29: 87–94.

22. Petersson L, Larsson I, Nygren JM, et al. Challenges to imple-
menting artificial intelligence in healthcare: a qualitative inter-
view study with healthcare leaders in Sweden. BMC Health
Serv Res 2022; 22: 850.

23. Boillat T, Nawaz FA and Rivas H. Readiness to embrace arti-
ficial intelligence among medical doctors and students:
questionnaire-based study. JMIR Med Educ 2022; 8: e34973.

24. Tang A, Tam R, Cadrin-Chênevert A, et al. Canadian
Association of Radiologists white paper on artificial intelli-
gence in radiology. Can Assoc Radiol J 2018; 69: 120–135.

25. Cellina M, Cè M, Khenkina N, et al. Artificial intelligence in
the era of precision oncological imaging. Technol Cancer Res
Treat 2022; 21: 15330338221141793.

26. Jaremko JL, Azar M, Bromwich R, et al. Canadian
Association of Radiologists white paper on ethical and legal
issues related to artificial intelligence in radiology. Can
Assoc Radiol J 2019; 70: 107–118.

27. Attallah O. A computer-aided diagnostic framework for cor-
onavirus diagnosis using texture-based radiomics images.
Digital Health 2022; 8: 20552076221092543.

28. Goyal H, Mann R, Gandhi Z, et al. Application of artificial
intelligence in pancreaticobiliary diseases. Therap Adv
Gastrointestinal Endos 2021; 14.

29. Musa IH, Afolabi LO, Zamit I, et al. Artificial intelligence and
machine learning in cancer research: a systematic and thematic
analysis of the top 100 cited articles indexed in Scopus data-
base. Cancer Control 2022; 29: 10732748221095946.

30. Sezgin E. Artificial intelligence in healthcare: complement-
ing, not replacing, doctors and healthcare providers. Digital
Health 2023; 9: 20552076231186520.

31. Shinners L, Aggar C, Grace S, et al. Exploring healthcare pro-
fessionals’ understanding and experiences of artificial intelli-
gence technology use in the delivery of healthcare: an integrative
review. Health Informatics J 2020; 26: 1225–1236.

32. Stein MJ and Rohrich R. Artificial intelligence and post-
operative monitoring in plastic surgery. Plastic Surgery 2023.

33. Yang J, Luo B, Zhao C, et al. Artificial intelligence healthcare
service resources adoption by medical institutions based on
TOE framework. Digital Health 2022; 8: 20552076221126034.

34. Zarzeczny A, Babyn P, Adams SJ, et al. Artificial
intelligence-based imaging analytics and lung cancer diagnos-
tics: considerations for health system leaders. Healthc
Manage Forum 2021; 34: 169–174.

35. Choi J, Woo S and Ferrell A. Artificial intelligence assisted
telehealth for nursing: a scoping review. J Telemed Telecare
2023.

36. Hah H and Goldin D. Moving toward AI-assisted decision-
making: observation on clinicians’ management of multi-
media patient information in synchronous and asynchronous
telehealth contexts. Health Informatics J 2022; 28.

37. Han X, He Y, Luo N, et al. The influence of artificial intelli-
gence assistance on the diagnostic performance of CCTA for
coronary stenosis for radiologists with different levels of
experience. Acta RAdiol 2023; 64: 496–507.

38. Alsuliman T, Humaidan D and Sliman L. Machine learning
and artificial intelligence in the service of medicine:

Mansour and Bick 19

https://ai.gov.ae/strategy/
https://ai.gov.ae/strategy/
https://ai.gov.ae/strategy/
https://www.thenationalnews.com/uae/doctors-in-dubai-to-be-rated-online-by-patients-in-new-health-scheme-1.833873
https://www.thenationalnews.com/uae/doctors-in-dubai-to-be-rated-online-by-patients-in-new-health-scheme-1.833873
https://www.thenationalnews.com/uae/doctors-in-dubai-to-be-rated-online-by-patients-in-new-health-scheme-1.833873
https://www.thenationalnews.com/uae/doctors-in-dubai-to-be-rated-online-by-patients-in-new-health-scheme-1.833873
https://wam.ae/en/details/1395302970260
https://wam.ae/en/details/1395302970260
https://www.doh.gov.ae/en/news/Department-of-Health-and-Malaffi-use-AI-to-predict-patients-future-risk-of-disease-in-Abu-Dhabi
https://www.doh.gov.ae/en/news/Department-of-Health-and-Malaffi-use-AI-to-predict-patients-future-risk-of-disease-in-Abu-Dhabi
https://www.doh.gov.ae/en/news/Department-of-Health-and-Malaffi-use-AI-to-predict-patients-future-risk-of-disease-in-Abu-Dhabi
https://www.doh.gov.ae/en/news/Department-of-Health-and-Malaffi-use-AI-to-predict-patients-future-risk-of-disease-in-Abu-Dhabi
https://ec.europa.eu/futurium/en/system/files/ged/ai_hleg_definition_of_ai_18_december_1.pdf
https://ec.europa.eu/futurium/en/system/files/ged/ai_hleg_definition_of_ai_18_december_1.pdf
https://ec.europa.eu/futurium/en/system/files/ged/ai_hleg_definition_of_ai_18_december_1.pdf
https://ec.europa.eu/futurium/en/system/files/ged/ai_hleg_definition_of_ai_18_december_1.pdf


necessity or potentiality? Curr Res Transl Med 2020; 68:
245–251.

39. Krittanawong C, Johnson KW, Hershman SG, et al. Big data,
artificial intelligence, and cardiovascular precision medicine.
Exp Rev Precis Med Drug Develop 2018; 3: 305–317.

40. Mohan A, Asghar Z, Abid R, et al. Revolutionizing healthcare
by use of artificial intelligence in esophageal carcinoma—a
narrative review. Ann Med Surg 2023; 85: 4920–4927.

41. Selvarajan S, Manoharan H, Hasanin T, et al. Biomedical
signals for healthcare using Hadoop infrastructure with artifi-
cial intelligence and fuzzy logic interpretation. Appl Sci –
Basel 2022; 12: 5097.

42. Shah RM, Wong C, Arpey NC, et al. A surgeon’s guide to
understanding artificial intelligence and machine learning
studies in orthopaedic surgery. Curr Rev Musculoskelet Med
2022; 15: 121–132.

43. Jin SY, Liu GY and Bai QF. Deep Learning in COVID-19
Diagnosis, Prognosis and Treatment Selection. Mathematics
2023; 11: 1279.

44. Piccialli F, di Cola VS, Giampaolo F, et al. The role of artifi-
cial intelligence in fighting the COVID-19 pandemic. Inf Syst
Front 2021; 23: 1467–1497.

45. Russo G, Reche P, Pennisi M, et al. The combination of arti-
ficial intelligence and systems biology for intelligent vaccine
design. Expert Opin Drug Discovery 2020; 15: 1267–1281.

46. Sharma A, Virmani T, Pathak V, et al. Artificial Intelligence-
Based Data-Driven Strategy to Accelerate Research,
Development, and Clinical Trials of COVID Vaccine.
BioMed Res Int 2022; 2022: 7205241.

47. Sussman L, Garcia-Robledo JE, Ordóñez-Reyes C, et al.
Integration of artificial intelligence and precision oncology
in Latin America. Front Med Technol 2022; 4: 1007822.

48. Lau VI, Binnie A, Basmaji J, et al. Needs assessment survey
identifying research processes whichmay be improved by auto-
mation or artificial intelligence: ICU community modeling and

artificial intelligence to improve efficiency (ICU-comma). J
Intensive Care Med 2022; 37: 1296–1304.

49. Ahmad MN, Abdallah SA, Abbasi SA, et al. Student perspec-
tives on the integration of artificial intelligence into healthcare
services. Digital Health 2023; 9: 20552076231174096.

50. Huang J, Yeung AM, Armstrong DG, et al. Artificial intelli-
gence for predicting and diagnosing complications of dia-
betes. J Diabetes Sci Technol 2023; 17: 224–238.

51. Silva AJ, Cortez P, Pereira C, et al. Business analytics in
Industry 4.0: a systematic review. Expert Syst 2021; 38:
e12741.

52. Edmondson AC and McManus SE. Methodological fit in
management field research. Acad Manage Rev 2007; 32:
1246–1264.

53. Holton JA. Grounded theory as a general research method-
ology. The Ground Theory Rev 2008; 7: 67–93.

54. Glaser B and Strauss A. Discovery of grounded theory: strat-
egies for qualitative research. London, UK: Routledge, 2017.

55. Gioia D. A systematic methodology for doing qualitative
research. J Appl Behav Sci 2021; 57: 20–29.

56. Gioia D, Corley K and Hamilton A. Seeking qualitative
rigor in inductive research. Organ Res Methods 2013; 16:
15–31.

57. Global Media Insight 2024. https://www.globalmediainsight.
com/blog/uae-population-statistics/ (accessed 25 July 2024).

58. Kapoor S, Shyagali TR, Kuraria A, et al. An artificial neural
network approach for rational decision-making in borderline
orthodontic cases: a preliminary analytical observational in
silico study. J Orthod 2023; 50: 439–448.

59. Rong G, Mendez A, Assi EB, et al. Artificial intelligence in
healthcare: review and prediction case studies. Engineering
2020; 6: 291–301.

60. Alharbi MT and Almutiq MM. Prediction of dental implants
using machine learning algorithms. J Healthc Eng 2022;
2022: 7307675.

20 DIGITAL HEALTH

https://www.globalmediainsight.com/blog/uae-population-statistics/
https://www.globalmediainsight.com/blog/uae-population-statistics/
https://www.globalmediainsight.com/blog/uae-population-statistics/

	 Introduction
	 Background
	 Enabling factors to increase the adoption of AI-based applications in healthcare
	 Derailing factors to increase the adoption of AI-based applications in healthcare
	 Advantages of AI-based applications in healthcare

	 Methods
	 Research design
	 Data collection
	 Data analysis
	 Sampling strategy

	 Results
	 Perceived advantages of AI in healthcare
	 Theme 1: improving patient care through early diagnosis and prediction
	 Theme 2: clinical decision support through efficiency

	 Factors preventing physicians from using AI-based applications to transform patient care
	 Theme 1: training and resources needed for doctors
	 Theme 2: stakeholders’ adoption of AI in healthcare

	 Physicians’ thoughts on what would increase the use of AI-based applications to transform patient care in the UAE
	 Theme 1: engagement and testing
	 Theme 2: data and technology
	 Theme 3: sociocultural and public awareness
	 Theme 4: connected patient-centric care
	 Theme 5: collaboration among government, private healthcare, and regulatory bodies
	 Theme 6: financial investment and insurance reimbursement
	 Theme 7: governance with clear guidelines


	 Discussion
	 Perceived advantages of AI in healthcare from a physician perspective
	 Derailing factors that, if removed, could help physicians to use AI-based applications to transform patient care in the UAE
	 Enabling factors that could increase the use of AI-based applications to transform patient care in the UAE

	 Conclusions
	 Research implications
	 Research limitations

	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


