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ABSTRACT

BACKGROUND: The use of ChatGPT and artificial intelligence (Al) in the management of metabolic and endocrine disorders presents both
significant opportunities and notable risks.

OBJECTIVES: To investigate the benefits and risks associated with the application of ChatGPT in managing diabetes and metabolic ill-
nesses by exploring the perspectives of endocrinologists and diabetologists.

METHODS AND MATERIALS: The study employed a qualitative research approach. A semi-structured in-depth interview guide was devel-
oped. A convenience sample of 25 endocrinologists and diabetologists was enrolled and interviewed. All interviews were audiotaped and
verbatim transcribed; then, thematic analysis was used to determine the themes in the data.

RESULTS: The findings of the thematic analysis resulted in 19 codes and 9 major themes regarding the benefits of implementing Al and
ChatGPT in managing diabetes and metabolic illnesses. Moreover, the extracted risks of implementing Al and ChatGPT in managing diabe-
tes and metabolic illnesses were categorized into 7 themes and 14 codes. The benefits of heightened diagnostic precision, tailored treat-
ment, and efficient resource utilization have potential to improve patient results. Concurrently, the identification of potential challenges, such
as data security concerns and the need for Al that can be explained, enables stakeholders to proactively tackle these issues.

CONCLUSIONS: Regulatory frameworks must evolve to keep pace with the rapid adoption of Al in healthcare. Sustained attention to ethical
considerations, including obtaining patient consent, safeguarding data privacy, ensuring accountability, and promoting fairness, remains criti-
cal. Despite its potential impact on the human aspect of healthcare, Al will remain an integral component of patient-centered care. Striking a
balance between Al-assisted decision-making and human expertise is essential to uphold trust and provide comprehensive patient care.

PLAIN LANGUAGE SUMMARY

Regulatory frameworks must evolve to keep pace with the rapid adoption of Al in healthcare. Sustained attention to ethical considerations,
including obtaining patient consent, safeguarding data privacy, ensuring accountability, and promoting fairness, remains critical. Despite its
potential impact on the human aspect of healthcare, Al will remain an integral component of patient-centered care. The use of ChatGPT in
the management of metabolic and endocrine disorders presents both significant opportunities and notable risks. The benefits of heightened
diagnostic precision, tailored treatment, and efficient resource utilization have potential to improve patient results. Concurrently, the identifi-
cation of potential challenges, such as data security concerns and the need for Al that can be explained, enables stakeholders to proactively
tackle these issues. Regulatory frameworks must evolve to keep pace with the rapid adoption of Al in healthcare. Sustained attention to ethi-
cal considerations, including obtaining patient consent, safeguarding data privacy, ensuring accountability, and promoting fairness, remains
critical. Despite its potential impact on the human aspect of healthcare, Al will remain an integral component of patient-centered care. Strik-
ing a balance between Al-assisted decision-making and human expertise is essential to uphold trust and provide comprehensive patient
care.

KEYWORDS: Diabetes, metabolic disease, artificial intelligence, ChatGPT, data privacy, chronic diseases

RECEIVED: October 30, 2023. ACCEPTED: February 6, 2024. COMPETING INTERESTS: The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this article.
TYPE: Original Research

CORRESPONDING AUTHORS: Ammar Abdulrahman Jairoun, Health and Safety
FUNDING: The author(s) received no financial support for the research, authorship, and/or Department, Dubai Municipality, Dubai, United Arab Emirates. Email: Dr_ammar_91_@
publication of this article. hotmail.com

Moyad Shahwan, College of Pharmacy and Health Sciences, Ajman University, Ajman,
346, UAE. Email: moyad76@hotmail.com

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial
4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without
further permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://uk.sagepub.com/en-gb/journals-permissions
mailto:Dr_ammar_91_@hotmail.com
mailto:Dr_ammar_91_@hotmail.com
mailto:moyad76@hotmail.com

Clinical Medicine Insights: Endocrinology and Diabetes

Introduction

Diabetes and metabolic illnesses constitute a global health
challenge of unprecedented magnitude, affecting millions of
individuals worldwide and placing a significant burden on
healthcare systems.!” These conditions, characterized by dis-
rupted glucose metabolism and impaired metabolic processes,
encompass a spectrum of disorders including type 1 and type 2
diabetes and metabolic syndrome.®” The prevalence of diabetic
conditions has reached epidemic levels, driven by factors such
as sedentary lifestyles, unhealthy diets, and genetic predisposi-
tion.8-10 As a result, the management of diabetes and metabolic
illnesses has become increasingly complex, demanding innova-
tive approaches, ongoing patient education, and rigorous moni-
toring to mitigate the risk of complications.!!-13

The landscape of healthcare is rapidly evolving, driven by
the transformative potential of artificial intelligence (AI).'415
Al, with its ability to process vast amounts of data, recognize
patterns, and generate insights, has paved the way for more
efficient and precise healthcare delivery.®%'¢ Among the
emerging applications of AI, ChatGPT stands out as a promis-
ing tool in healthcare communication. ChatGPT, a sophisti-
cated conversational agent, employs natural language processing
(NLP) to engage in meaningful conversations with users, sim-
ulating human interaction.!”

The journey toward the creation of ChatGPT began with
the debut of OpenAl's GPT-1 in 2018, a groundbreaking
moment that demonstrated the potential of training large-scale
language models and laid the groundwork for future develop-
ments. Although GPT-2, released in 2019, performed better
than GPT-1, it arrived with restricted access due to its
improved capabilities and the ethical considerations it raised. A
landmark moment came in 2020 with the release of GPT-3,a
colossal model boasting 175 billion parameters, which marked
an unprecedented leap forward. This release opened the way
for a vast array of natural language tasks to be carried out and
set new standards in the field.

Following this, OpenAl introduced ChatGPT, a model
specifically tailored for conversational interfaces that continu-
ously evolves through iterative updates based on user feedback.
This progression not only underscores the rapid advancements
that have been made in language comprehension and genera-
tion capabilities, but also brings to the fore the ethical implica-
tions of the development of such sophisticated Al models. This
ongoing development journey reflects the dynamic and evolv-
ing nature of Al and its increasing impact on various facets of
technology and society.

Technology has demonstrated remarkable capabilities to
address information gaps, enhancing patient—provider com-
munication and providing valuable insights into complex
conditions. It thus has promise for supporting diabetes diag-
nosis and care.

Patient engagement and education are essential for the suc-
cessful management of chronic diseases, such as diabetes and

metabolic illnesses.'® The multifaceted nature of these condi-
tions requires a comprehensive approach that augments tradi-
tional medical intervention with deep data analysis and an
understanding of individual patient needs.!” Effective self-
management, lifestyle modifications, medication adherence,
and regular monitoring are crucial components of managing
diabetes and metabolic illnesses; however, medical profession-
als have found that achieving patient engagement is challeng-
ing because patients struggle to maintain the constant attention
needed to manage their conditions.!

ChatGPT has shown promise in closing this gap by har-
nessing the power of AL?° Technology offers a novel approach
to patient engagement and education, and ChatGPT is par-
ticularly promising due to the interactive and conversational
nature of the technology.! It provides a unique opportunity to
deliver tailored, on-demand education and support directly to
patients in ways they can understand and identify with.2
Individuals with diabetes and metabolic illnesses are therefore
empowered to make informed decisions, adopt healthier life-
styles, and adhere to prescribed treatments.

Implementing ChatGPT in the management of diabetes
and metabolic illnesses can provide personalized education
that adapts to each patient’s learning style, pace, and level of
understanding .2"23 Through ongoing conversations, Al agents
identify gaps in patient knowledge, dispel myths, and reinforce
key disease management concepts, enhancing patients’ health
literacy and empowering them to actively participate in their
care.?%? Moreover, the continuous availability of ChatGPT
facilitates real-time support, allowing patients to receive imme-
diate responses to queries, concerns, and doubts.? This support
is effective in minimizing the anxiety and uncertainty that can
be associated with managing chronic conditions. Real-time
interaction with ChatGPT also has the potential to improve
medication adherence, as the program can send reminders and
address medication-related questions.?*

As ChatGPT can serve as a virtual companion to patients
on their journey toward improved health, this study seeks to
investigate the benefits and risks associated with using it in
managing diabetes and metabolic illnesses, where its use pre-
sents both significant opportunities and notable risks.
Specifically, we examine the perspectives of endocrinologists
and diabetologists in primary and secondary healthcare sys-
tems on applying ChatGPT in their practice, including poten-
tial concerns and limitations related to its use. An examination
of these benefits and challenges reveals a multifaceted scenario
that warrants careful consideration, thoughtful planning, and
responsible execution.

Methods and Materials
Study design
The study was carried out between February 6th and August

28th 2023 and employed a qualitative research approach.?®
This design was chosen as its adaptability and capacity for
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Study design: qualitative research

*

Exclusion
criteria:

Study setting: Endocrinology, Diabctology &
Mectabolic Disorders departments in in the primary

and sccondary healthcare systems of the UALE

*Inclusion

Individuals  aged
< 18 years, who

were not willing
participatc in the

study or had
rceently  joined
MOHAP,
HAAD, or DHA
or were in the
probationary

different regions,
governmental facilities.

Sampling techniques: Endocrinologists and diabetologists
were purposcfully sclected using the convenicnce sample
technique Recruitment commenced at various hospitals in
encompassing both

criteria: all
cndocrinologists
and
diabetologists
with at least three
months of

cxpericnce
registered with

private and the MOHAP,

period were

HAAD, or DHA

excluded.

Met inclusion criteria.

N=25; 16 Endocrinologists and 9
Diabctologists

¥ +
Public organization Private organization
N=13 N=12

Data collection: sclf-administered questionnaire accompanying the consent form gathered
participants' personal information. Conducting in-depth interviews, primarily at the
participants' places of employment and at a convenient time and location for them.

Interpretivist paradigm, which is bascd on social
constructivism and phenomenology.

Thematic Analysis

Figure 1. Flow chart of study methodology.

in-depth analysis contributes to a deeper understanding of
participants’ experiences and opinions.?”»?8 Additionally, the
method helps to generate diverse perspectives on how people
view the issue at hand, and qualitative techniques aid in
identifying gaps that might be overlooked in survey-based
research.?$?° Figure 1 presents the flow chart of the study
methodology.

Study setting

The study considered endocrinologists and diabetologists
working as government or privately employed consultants and
specialists in the primary and secondary healthcare systems of

the United Arab Emirates.

Participant inclusion and exclusion criteria

The study population comprised all endocrinologists and dia-
betologists with at least 3 months of experience registered with
the Ministry of Health and Prevention (MOHAP), Health

Authority Abu Dhabi (HAAD), or Dubai Health Authority
(DHA). Individuals who were not willing to participate in the

study, had recently joined these organizations, or were in the
probationary period were excluded.

Development of a research tool and interview guide

The study employed a dual-component research tool. The first
section comprised 4 demographic questions about the partici-
pants’ gender, years of experience, and areas of specialization
and the nature of their employing organization. The second
section was a semi-structured interview guide based on a com-
prehensive literature analysis.®'41617 This guide encompassed
five critical questions aimed at exploring the benefits and risks
of utilizing Al particularly ChatGPT, in the management and
treatment of diabetes and other metabolic disorders. Details of
these questions are available in the Supplemental Materials
section for reference. To assess the content validity of the guide,
we engaged a panel of experts comprising two experienced
endocrinologists, two diabetologists, and three academics at
Ajman University. Their expertise was instrumental in ensur-
ing that the questions were comprehensive, relevant, and
aligned with the study’s objectives. Additionally, we conducted
a pilot study with a subset of the target demographic to
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evaluate the clarity, comprehensibility, and effectiveness of the
interview guide in eliciting meaningful responses. Feedback
from this pilot phase led to refinements, enhancing the guide’s
overall robustness and reliability. This thorough validation pro-
cess significantly improved the quality and validity of our qual-
itative research methodology and was crucial in capturing the
complex perspectives of healthcare professionals in the field,

thereby enriching the depth and authenticity of our findings.

Sampling techniques and participant recruitment

Endocrinologists and diabetologists were purposefully selected
using the convenience sample technique.3’ We targeted diabe-
tologists and endocrinologists from diverse practice environ-
ments and levels of expertise. Direct outreach was conducted
through medical associations, professional circles, and health-
care institutions. Prospective participants were presented with
a detailed overview of the study’s objectives, the voluntary
nature of their involvement, and assurances of confidentiality.
Subsequently, potential participants were screened for suitabil-
ity based on their professional background and relevant exper-
tise. Interested individuals were provided with an extensive
information document outlining the study’s purpose, the inter-
view process, and their rights as participants. Informed written
consent was obtained from each participant prior to commenc-
ing the interviews. This recruitment approach aimed to ensure
a broad representation from the endocrinology and diabetology
community, thereby enriching the qualitative data with a wide
array of insights and perspectives.

Interviewer characteristics

To maintain consistency and mitigate potential biases due to
varying interviewer characteristics, all interviews were con-
ducted by a single experienced researcher. This interviewer, a
male specialist in a specific area (ie, endocrinology), has a back-
ground in conducting qualitative interviews. The decision to
use a single interviewer was strategic, aiming to standardize the
data collection process. It is important to acknowledge that the
interviewer’s gender might influence participant responses, and
we used a uniform interview approach to minimize any gen-
der-related biases in our study. Specifically, the interviewer rig-
orously followed a predefined interview protocol, ensuring that
each participant was asked identical questions in a consistent
manner. Limiting the potential effects of interviewer-specific
factors on participant responses in this manner enhanced the
overall reliability of the collected data.

Interview transcription and data collection and
processing

Recruitment commenced at various private and governmental
hospitals in different regions to ensure a diverse sample with
varied practice characteristics and personal traits. The lead

researcher, who has experience conducting in-depth interviews,
conducted the interviews primarily at the participants’ places of
employment and at a time and location convenient for them.
An iterative interviewing method was used to explore new
questions and responses that emerged from earlier interviews.
Sampling continued until data saturation, when no fresh ques-
tions or subjects were found in 2 consecutive interviews.

The interviews were conducted in English, the national lan-
guage of instruction, to facilitate communication with graduates
of endocrinology and diabetes medicine. Each interview lasted
between 30 and 40 minutes, and when necessary, respondents
were questioned appropriately to elicit essential information,
with additional field notes taken. The first and corresponding
author, AA], transcribed the interviews, ensuring strict adher-
ence to the ethical standards set by the Ajman University
Ethical Committee, particularly concerning the privacy and
security of the data. To enhance the credibility and accuracy of
the qualitative data, participants were offered the opportunity to
review and validate their interview transcripts. Each participant
received a consent form clearly detailing the review’s purpose
accompanied by a copy of their respective transcribed interview.
Participants were encouraged to scrutinize the transcripts for
precision and suggest any necessary clarifications or amend-
ments. Confidentiality was stringently upheld, participation in
the review process was completely optional, and not all partici-
pants chose to engage in it. This step was crucial for upholding
the integrity of the data collection process and addressing
potential discrepancies or misunderstandings. The research
team remained dedicated to transparency and active participant
engagement throughout the study.

Data saturation was reached after the twentieth interview,
but an additional 5 interviews were conducted to check for the
emergence of any new themes. The decision to conduct addi-
tional interviews was driven by the objective of ensuring com-
prehensive coverage of subjects and viewpoints. Initially, the
plan was to conclude the interviews once a specific threshold
had been met. However, the research team recognized that to
capture a diverse array of insights, a more thorough exploration
was essential. By extending the interview process, we aimed to
enhance the transparency and depth of our research methodol-
ogy, providing a richer and more detailed understanding of the
diverse perspectives and topics within our study. This approach
underscores our commitment to a thorough and inclusive
research process, aimed at capturing the full spectrum of rele-
vant insights. Data analysis involved line-by-line transcripts
focusing on pertinent topics and content. Two researchers (AA]
and SSA) independently coded the transcripts, with the study’s
co-authors comparing the coding and coming to an agreement.

Theoretical framework and data analysis

The interpretivist paradigm, which is based on social construc-
tivism and phenomenology, is the basis for this qualitative
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investigation. This phenomenology provides a philosophical
framework for examining people’s subjective experiences.
Using this methodology, the study explores endocrinologists’
and diabetologists’ opinions, attitudes, and thoughts about
ChatGPT to extract the essence of their interactions with the
platform.

Moreover, in order to understand the social context in which
endocrinologists and diabetologists engage with ChatGPT,
social constructivism is used. This framework emphasizes the
significance of social context in forming people’s understand-
ing and experiences by acknowledging that knowledge and
meaning are co-constructed through social interactions.

Braun and Clarke’s (2006)3! 6-phase thematic analysis
framework guided the methodological approach for data anal-
ysis in this study (Figure 2). This renowned procedure facili-
tates the identification, examination, and reporting of patterns,
or themes, within qualitative data. The framework aligns with
the exploratory nature of the study and the iterative process of
theme analysis, allowing for patterns to naturally emerge from
the data and ensuring that the analysis remains open and free
from preconceived notions. By adopting this approach, the
research benefits from a structured yet flexible method that
respects the data’s complexity and nuances.

v 1.Familiarization with the data

2. Generating initial codes

3. Searching for themes

5. Defining and naming themes

v 6. Writing the report

Figure 2. Braun and Clarke’ 6-phase thematic analysis framework.

| W N W —

Table 1. Demographics of the participants (n=25).

DEMOGRAPHICS GROUPS
Gender Male
Female

Specialty Endocrinologists
Diabetologists
Years of experience Less than 1 year
1-5 years

6-10 years

> 10 years

Type of organization Public

Private

Robustness and reliability of the study

Our research adopted a comprehensive, multifaceted approach
to enhance its reliability. Emphasizing methodological trans-
parency, we have detailed our study design, data-gathering
methods, and analysis techniques to promote both transpar-
ency and reproducibility. The research team engaged in con-
tinuous reflexivity throughout the study to identify and mitigate
any potential biases. We employed purposeful sampling to
ensure a diverse range of perspectives among participants,
thereby giving the qualitative data with greater richness and
depth. Moreover, we gave participants the opportunity to
review and confirm their interview transcripts, further enhanc-
ing the validity of our results. Uniformity in data collection was
achieved by entrusting all interviews to a single, experienced
researcher, thereby minimizing possible biases. Rigorous adher-
ence to informed consent protocols was maintained, and pro-
fessional transcription standards were utilized to ensure both
the accuracy and confidentiality of the data. Thematic analysis
was systematically applied to identify and interpret patterns
within the data. Collectively, these robust measures contribute
significantly to the reliability, credibility, and trustworthiness of
our research findings.

Results
Demographics of the study subjects (n=25)

Table 1 presents the demographic information of the partici-
pants. A total of 25 endocrinologists and diabetologists were
interviewed in this study. The average age of participants was
38 +2 SD, and 60% (n=15) were male and 40% (n=10) were
female. Endocrinologists constituted 64% of the sample, and
36% were diabetologists. Participants’ years of experience were
as follows: 5 (20%) less than 1year, 8 (32%) 1 to Syears, 7 (28%)
6 to 10years, and 5 (20%) more than 10years. Of the total, 52%
were from public and 48% from private hospitals (Table 1).

FREQUENCY PERCENTAGES (%)
15 60
10 40
16 64
9 36
5 20
8 32
7 28
5 20
13 52
12 48
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Table 2. Major themes and codes of benefits of Implementing Al Chat-GPT in diabetes and metabolic illnesses.

QUOTATIONS (EXAMPLE)

“Al aids in the early detection of diabetes, thyroid, endocrine system,
obesity, and neoplasms-related issues, enabling timely intervention” (P 12)

“Al examines patient-specific data and provides precise therapy

recommendations based on individual traits and disease profiles.” (P4)

BENEFITS CODES
1. Improved 1. Detection at an Early
Diagnostic Stage
Precision
2. Bespoke Treatment
3. Efficient Detection of
Anomoloies
2. Individualized 4. Patient-specific
Treatment Interventions
Programs
5. Tailored Therapeutic
Recommendations
3. Effective Triage 6. Triage Efficiency

and Screening

7. Optimized Workflows

“Al identifies subtle anomalies in diagnostic images, facilitating early
anomaly detection” (P24)

“Al suggests personalized interventions based on patients' medical history,
genetics, lifestyle, and treatment response” (P8)

“Al recommends optimal drugs and treatments for various metabolic and
endocrine disorders” (P18)

“Al triages and ranks radiology cases by urgency, enabling radiologists to
focus on critical results first.” (P13)

“Automated image analysis saves radiologists' time and expedites the

screening process.” (P11)

4. Decisions Based 8. Data-driven Treatment

on Objective Data

9. Adherence to Standards

“Al analyzes extensive datasets and medical literature, enabling treatment
decisions based on the best available evidence.” (P10)

“Al assists medical professionals in managing metabolic and endocrine

diseases in line with accepted clinical standards.” (P3)

5. Prognostications 10. Disease Development

Mapping

11.  Analysis of Treatment

“Al leverages existing data to forecast disease trajectories and outcomes.
This facilitates efficient prognosis and treatment planning.” (P14)

“Al evaluates treatment responses to predict the effectiveness of specific
interventions for individual patients.” (P20)

“Al expedites radiology procedures by automating image analysis,
reporting, and administrative tasks.” (P4)

“Al seamlessly communicates data with existing hospital systems, optimizing

workflow efficiency. (P1)”

“Al analyzes extensive medical literature to identify new trends and potential
treatments for metabolic and endocrine diseases.” (P10)

“Al analyzes molecular data and predicts potential therapeutic candidates,

supporting drug discovery and development processes.” (P22)

Response
6. Workflow 12. Automation of Key Tasks
Improvement
13. System Integration
7. Development and 14. Medical Literature Analysis
Research
15. Medication Development
8. Patient Support 16. Al-Driven Chatbot

and Education

17. Adherence to Medical
Protocols

9. Cost Efficiency 18. Optimization of Resources

“Al-powered chatbots offer individualized education on treating metabolic
and endocrine issues, including diet and lifestyle recommendations.” (P2)

“Al provides patients with support and reminders to help them adhere to
treatment regimens and prescribed medications.” (P16)

“Al reduces unnecessary procedures and testing, resulting in cost savings

for the healthcare system.” (P7)

19. Optimization of Resource
Allocation

Thematic analysis

Benefits of implementing ChatGPT in diabetes and metabolic
illnesses. The findings of the thematic analysis resulted in
19 codes and 9 major themes regarding the benefits of
implementing ChatGPT in managing diabetes and meta-

bolic illnesses (Table 2).

Improved diagnostic precision. The majority of endocri-
nologists and diabetologists emphasized the importance of
implementing ChatGPT in managing diabetes and metabolic

“Al identifies high-risk patients and enhances treatment plans, enabling
more effective resource allocation in the healthcare industry.” (P15)

illnesses in terms of detection at an early stage, bespoke treat-
ment, and efficient detection of anomalies.

Individualized treatment programs. All the endocrinologists
and diabetologists focused on the issue that applying Chat-
GPT in managing diabetes and metabolic illnesses could help
in forming individualized treatment programs. Patient-specific
interventions and tailored therapeutic recommendations were
the most commonly identified approaches for individualized
treatment programs.
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Effective triage and screening. Another significant applica-
tion of ChatGPT in managing diabetes and metabolic illnesses
is effective triage and screening. Most of the participating
endocrinologists and some of the diabetologists reported that
triage efficiency and optimized workflows were key elements of
effective triage and screening.

Decisions based on objective data. The majority of endo-
crinologists and diabetologists indicated the importance of
implementing ChatGPT in decisions based on objective data
in managing diabetes and metabolic illnesses. Data-driven
treatment and adherence to standards were the most important
reported measures for ChatGPT implementation in this area.

Prognostications. Disease development mapping and analy-
sis of treatment response were the most common applications
reported by participants that aid in prognostications of diabetes
and metabolic illnesses.

Workflow improvement. The automation of key tasks and
system integration were the factors most identified as assisting
in workflow improvement in managing diabetes and metabolic
illnesses.

Development and research. Many of the endocrinologists
and diabetologists reported that ChatGPT could be applied in
development and research on diabetes and metabolic illnesses.
This theme included medical literature analysis and medica-
tion development.

Patient support and education. A further benefit of imple-
menting ChatGPT in managing diabetes and metabolic
illnesses is that it aids patient support and education, in par-
ticular, through the Al-driven Chatbot, as well as adherence to
medical protocols.

Cost efficiency. 'The majority of participants reported cost
savings as an important application of ChatGPT in managing
diabetes and metabolic illnesses. Cost savings approaches con-
sist of optimization of resources and resource allocation.

Risks of implementing ChatGPT in managing diabetes and meta-
bolic illnesses. The extracted risks of implementing ChatGPT
in managing diabetes and metabolic illnesses were categorized
into 7 themes and 14 codes (Table 3).

Diagnostic mistakes and misunderstandings. Endocrinologists
and diabetologists believed that diagnostic mistakes and misun-
derstandings are among the important risks of using ChatGPT
in managing diabetes and metabolic illnesses. This risk was
defined in 3 ways: eroding of knowledge and expertise, absence
of contextual understanding, and proliferation of biased datasets.

Patient data security and privacy. All groups of endocri-
nologists and diabetologists reported that breaches to patient
data security and privacy are a major risk of using ChatGPT

in managing diabetes and metabolic illnesses. Breaches in data
privacy and security and ethical concerns were the most impor-
tant reported factors in this theme.

Lack of transparency and explicitness. Lack of transparency
and explicitness is another risk of ChatGPT application in
managing diabetes and metabolic illnesses. This theme included
lack of transparency and legal and ethical ambiguity.

Limitations on generalizability. All the participants agreed
that lack of generalizability is another disadvantage of using
ChatGPT in managing diabetes and metabolic illnesses. This
theme was explained by the absence of data representativeness
and the need for external validation.

Integration difficulties and workflow errors. Integration dif-
ficulties and workflow errors are further disadvantages reported
by endocrinologists and diabetologists. The majority of the
participants believed that technical challenges and unwilling-
ness to change were important factors hindering the integra-
tion of ChatGPT application in the management of diabetes
and metabolic illnesses.

Compliance with laws and regulations. All the partici-
pants reported that potential failure to comply with laws and
regulations is a major risk factor for ChatGPT application
in managing diabetes and metabolic illnesses. This theme is
explained by 2 factors: malpractice and liability concerns and
regulation compliance.

Absence of empathy and human contact. All the endocri-
nologists and diabetologists reported that poor patient—
healthcare-provider communication is a considerable chal-
lenge for them in using ChatGPT in managing diabetes and
metabolic illnesses.

Discussion

Our investigation of the use of ChatGPT in diabetes and meta-
bolic illness management has revealed a landscape of both
promising prospects and substantial impediments. The findings
of this study clearly demonstrate that Al can offer tailored
advice and improve patient involvement and adherence to ther-
apeutic regimens. The recent algorithmic progress shown by
Andellini et al’s empirical validation3? demonstrated notewor-
thy potential in discerning glycemic episodes among pediatric
Type 1 diabetes patients. The ability to offer tailored care ena-
bles healthcare personnel to undertake the necessary interven-
tions in timely fashion, thus reducing the likelihood of
complications. Moreover, Nashwan demonstrated that Al can
considerably change the management of cardiometabolic
pathologies, including diabetes.33 Incorporating Al into the
management of illnesses increases the precision of diagnoses
and patient prognoses and fine-tunes treatments. Nonetheless,
the study also reveals possible risks, including fears about data
confidentiality, undue reliance on technology, and the possibility
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Table 3. Major themes and codes of risks of implementing Al Chat-GPT in diabetes and metabolic illnesses.

RISKS CODES

1. Diagnostic 1.
Mistakes and
Misunderstandings

Eroding of Knowledge and
Expertise

2. Absence of Contextual
Understanding

3. Proliferation of Biased

Datasets
2. Patient Data 4. Breaches in Data Privacy
Security and and Security
Privacy

5. Ethical Concerns

3. Lackof 6.
Transparency and
Explicitness

Lack of Transparency

7. Legal and Ethical
Ambiguity

Absence of Data
Representativeness

4. Limitations on 8.
Generalizability

9. Need for External
Validation

5. Integration 10.
Difficulties and
Workflow Errors

Technical Challenges

11.  Unwillingness to Change.

6. Compliance with 12. Malpractice and Liability
Laws and Concerns
Regulations

13. Regulation Compliance

7. Absence of 14.
Empathy and
Human Contact

Poor Patient-healthcare-
Provider communication

that an application will incorrectly recommend treatments.
Similar concerns highlighted by Robinson et al®* show the
importance of scrutinizing Al-driven healthcare interventions
and underscore that human vigilance remains indispensable.
Comparing the findings of the present study with extant
research reveals some incongruities. The study accentuated
ChatGPT’s potential to enhance patient engagement; how-
ever, some studies have found that certain applications do not
have this outcome. For instance, Andellini et al’s study®? cen-
tered on non-invasive glycemic event detection, a specialized
domain in which patient involvement may be limited. This dis-
parity in findings underscores the assorted uses of Al within
diabetes management according to algorithmic variances,
patient demographics, and the specific nature of interventions.
It is crucial to grasp these divergences if we are to understand

QUOTATIONS (EXAMPLE)

“Healthcare workers may overly rely on Al-driven analysis, potentially
reducing critical thinking and increasing the risk of diagnostic
errors.” (P3)

“Al algorithms might fail to consider the larger clinical context,
leading to inaccurate results or suggestions.” (P10)

“If Al algorithms are trained on biased datasets, they may draw false
conclusions and perpetuate healthcare inequities.” (P19)

“Al systems may be vulnerable to data breaches, posing a risk to
patient data and privacy.” (P1)

“Ambiguity regarding responsibility for protecting patient data and
obtaining proper consent for Al applications may lead to ethical
concerns.” (P21)

“There is a risk of a Black Box phenomenon occurring whereby Al
algorithms lack transparency and, as such, there is a lack of clarity
surrounding the decision-making process.” (P9)

“The lack of transparency may raise ethical questions and create
legal challenges when justifying decisions made using Al.” (P13)

“If Al models are trained on specific datasets, they may not
represent the full spectrum of patient populations. This can
undermine the accuracy of the results for some groups.” (P15)

“Thorough validation and testing are crucial, as Al algorithms may
not consistently perform in different healthcare environments or with
diverse equipment.” (P20)

“Integrating Al into existing healthcare workflows and systems may
present technical difficulties that require infrastructure and training
investments.” (P6)

“Healthcare professionals may be hesitant to adopt Al due to
concerns about workflow disruptions or job losses.” (P11)

“The application of Al in medical decision-making may raise liability
and malpractice issues, especially if unfavorable outcomes occur.”
(P13)

“Healthcare facilities that implement Al systems must adhere to
complex regulatory frameworks to ensure compliance with patient
rights and data protection requirements.” (P16)

“Using Al in patient interactions may diminish the compassionate
and personal nature of healthcare, potentially impacting patient
satisfaction and confidence.” (P15)

the complexity of Al’s influence on diabetes management and
guide future research. To mitigate these disparities, future stud-
ies should seek to normalize Al algorithms, ensure data privacy,
and integrate human oversight to mitigate errors. Cooperative
research involving healthcare providers, technologists, and pol-
icymakers can lead to a more resilient and ethical Al imple-
mentation in managing diabetes and metabolic illnesses. Such
an implementation can leverage the insights gleaned from
Robinson et al’s observations3* on decoding patients’ informa-
tion needs and ensuring transparent communication.

The findings of this study have important implications for
shaping the trajectory of diabetes and metabolic illness manage-
ment. By spotlighting Al’s potential for tailored care, patient
engagement, and precision therapies, the study reveals novel
pathways for healthcare providers to improve treatment
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outcomes, fostering innovation in clinical practice and driving
further exploration and assimilation of Al-led interventions. At
the same time, identified risks, such as concerns about data pri-
vacy and the need for human supervision, underline the need
for responsible practice. These insights steer standardized prac-
tices, ethical directives, and collaborative efforts involving tech-
nologists, healthcare providers, and policymakers.>® The study
shows how Al can be integrated into healthcare, advocating a
balanced strategy that accounts for both the considerable poten-
tial benefits as well as the undeniable risks. By giving a detailed
account of Al’s applications and constraints in diabetes man-
agement, it offers invaluable insights to steer future research,
mold policy, and guide technological advances in medicine. As a
foundational reference, it guides researchers, practitioners, and
policymakers, thus paving the way for a more effective, ethical,
and patient-centric deployment of Al in healthcare.

The current study revealed that across various medical
domains, Al has substantial potential for positive impact: its
capacity to enhance diagnostic accuracy, tailor treatment strate-
gies, streamline workflows, and facilitate evidence-based deci-
sion-making could usher in a transformative era of patient care.
By enabling early detection, personalized interventions, and
predictions of disease progression, Al empowers healthcare pro-
tessionals to make well-informed choices, resulting in swifter
treatments and improved patient outcomes. Moreover, Al's
effectiveness in screening and prioritization could alleviate the
workload of radiologists while enhancing patient care quality.

Al can also expedite drug discovery, identify emerging ther-
apies, and aid medical literature analysis in research and devel-
opment, fostering innovation and broadening medical
knowledge. Moreover, cost savings could be made due to its
potential to enhance patient care and healthcare system effi-
ciency by supporting patient education, offering assistance, and
optimizing resource allocation.

However, the integration of Al comes with considerable risks.
Diagnostic errors arising from excessive reliance on Al, inade-
quate contextual understanding, and biased data can impede
accurate diagnoses and patient safety. Concerns related to patient
privacy and data security emerged due to potential data breaches
and uncertainties surrounding data ownership and consent.

The opacity and lack of transparency in certain Al algorithms
raise ethical and legal questions that might undermine trust in
Al-driven decisions and contravene established medical norms.
Furthermore, the inadequate representation of diverse patient
populations or inconsistent behavior in various contexts could
lead to healthcare disparities through limited Al applications.

Integrating Al could cause obstacles and potential disrup-
tions in workflows. Thus, achieving a smooth and successful
Al implementation requires effective communication, educa-
tion, and collaboration, particularly given healthcare profes-
sionals’ apprehensions about change and job displacement.
The insights drawn from this thematic analysis have profound
implications for the future of healthcare. The ongoing
advancement of Al technology is likely to continue influenc-
ing medical practices, diagnostic approaches, and patient

management. Current limitations, such as lack of transparency
and constrained applicability, will be addressed through
enhancements in Al algorithms, techniques for clarity, and
strategies for data representation.

Regulatory frameworks must evolve to keep pace with the
rapid adoption of Al in healthcare. Sustained attention to ethi-
cal considerations, including obtaining patient consent, safe-
guarding data privacy, ensuring accountability, and promoting
fairness, remains critical. Despite its potential impact on the
human aspect of healthcare, Al will remain an integral compo-
nent of patient-centered care. Striking a balance between
Al-assisted decision-making and human expertise is essential
to uphold trust and provide comprehensive patient care.

While our study provides valuable insights into the perspec-
tives of endocrinologists and diabetologists on the potential use
of ChatGPT in managing diabetes and metabolic illnesses, it is
important to acknowledge certain limitations. Firstly, although
our participant selection aimed for diversity, it may not fully
represent the broader spectrum of opinions within the wider
medical community. Additionally, the reliance on self-reported
data introduces the possibility of recall bias. The use of a single
interviewer, while ensuring consistency, could also introduce an
element of interviewer bias. Moreover, perceptions of Al appli-
cations are subject to rapid change due to the evolving nature
of technology and healthcare practices. Lastly, the qualitative
nature of our study limits the generalizability of our findings
beyond the specific context we explored. Despite these chal-
lenges, our research provides critical insights into the ongoing
advancement of Al in healthcare and establishes a foundation
for future investigations in this field.

Conclusion

In conclusion, this thematic analysis, derived from qualitative
research, investigates the advantages and drawbacks of apply-
ing Al specifically, ChatGPT, and sheds light on both its
transformative promise and the risks it presents in the manage-
ment of metabolic disorders. This investigation is fundamental
in comprehending the intricate interplay between technologi-
cal advancement and patient well-being. With the healthcare
landscape in constant flux, the insights gleaned from this study
can guide the responsible integration of Al.

The benefits of heightened diagnostic precision, tailored
treatment, and efficient resource utilization hold the potential
for improved patient results. At the same time, the identifica-
tion of potential challenges, such as data security worries and
the need for Al that can be explained, enables stakeholders to
proactively tackle these issues.

The possibility of future repercussions underlines the need
for collaboration among healthcare practitioners, Al experts,
regulatory bodies, and patients. By embracing innovation while
upholding ethical standards, safeguarding patient confidential-
ity, and staying true to the fundamental principles of empa-
thetic care, the healthcare sector can leverage the potential of
Al to redefine medical practices while retaining its dedication
to patient welfare.



10 Clinical Medicine Insights: Endocrinology and Diabetes

Declarations 6. Makino M, Yoshimoto R, Ono M, etal. Artificial intelligence predicts the
progression of diabetic kidney disease using big data machine learning. Sci Rep.
2019;9:11862.

Ethics approwzl and consent to Pﬂ?’ﬂfl])&li@ 7. Speight J, Holmes-Truscott E, Hendrieckx C, Skovlund S, Cooke D. Assessing

. L . the impact of diabetes on quality of life: what have the past 25 years taught us?

The study received clearance from the Institutional Ethics o bgl}; Mod, 2020;37:48 3‘} 4 24}' P Y &

Review Committee of Ajman UI'lin:I‘Sity (P‘H‘S‘2022‘2‘1 1) 8. Naz H, Ahuja S. Deep learning approach for diabetes prediction using PIMA

All participants were fully informed of the study’s objectives, Indian dataset. ] Diabetes Metab Disord. 2020;19:391-403. ‘

. . 3 9. Quinn LM, Davies MJ, Hadjiconstantinou M. Virtual consultations and the role
and on the da}’ of the interview, 'fhe}’ Completed an informed of technology during the COVID-19 pandemic for people with type 2 diabetes:
consent form. Research materials were assigned a study ID and the UK perspective. / Med Internet Res. 2020;22(8):¢21609.

. . . 10.  Smokovski I, Smokovski I. Burden of diabetes prevalence. Managing Diabetes in
kept in a secure file with electronic storage pI‘OtCCth by a pass- Low Income Countries: Providing Sustainable Diabetes Care With Limited Resources.
word, with only the main researchers accessing the study’s data. Springer, Cham; 2021;1-12. https://link.springer.com/book/10.1007/978-3-030-

51469-3
. . 11.  Luo ], Gonsalves G, Greene J. Insulin for all: treatment activism and the global
Consent for publication diabetes crisis. Lancez. 2019;393:2116-2117.
We have obtained the necessary written informed consent to 12. Ogurtsova K, Guariguata L, Barengo NC, etal. IDF diabetes Atlas: global
) L. ) . estimates of undiagnosed diabetes in adults for 2021. Diabetes Res Clin Pract.
publish the participant information. 2022:183:109118.
13.  Power T, Kelly R, Usher K, et al. Living with diabetes and disadvantage: a quali-
- - tative, geographical case study. J Clin Nurs. 2020;29:2710-2722.
ﬂuz‘/.)ar contributions 14. Dankvfa—l\%[uﬁan I, Rivo M,ySepulveda M, et al. Transforming diabetes care
Ammar Abdulrahman Jairoun: Conceptualization; Formal through artificial intelligence: the future is here. Popul Health Manag.
analysis; Methodology; Writing—review & editing. Sabaa 2019;22:229-242. o _ _ )
. . . . 15.  Eberle C, Léhnert M, Stichling S. Effectiveness of disease-specific mHealth
Saleh Al—Hemyarl: Conceptuahzanon; Formal anal}’SIS; apps in patients with diabetes mellitus: scoping review. JMIR Mbhealth Uhealth.
Methodology; Writing—original draft. Moyad Shahwan: 2021;9(2):e23477.

. .. . . 16. Ellahham S. Artificial intelligence: the future for diabetes care. Am | Med.

Funding acquisition; Investigation; Methodology; Resources; 2020:133:895-900.
Wl’itiﬂg—reViCW & Cditiﬂg. Tal‘iq Al—(lrim: Investigation; 17.  Heydon P, Egan C, Bolter L, et al. Prospective evaluation of an artificial intelli-
. . . .. . ... ence-enabled algorithm for automated diabetic retinopathy screening of 30 000
Visualization; Writing—review & editing. Monzer Shahwan: imems_ BrJ0p bgtba Jmol, 2020:105:723-728. parhy &
Investigation; Methodology; Writing—review & editing. 18. LiuJ, Ren ZH, Qiang H, et al. Trends in the incidence of diabetes mellitus:
results from the Global Burden of Disease Study 2017 and implications for dia-
betes mellitus prevention. BMC Public Health. 2020;20:1415-1512.
Acknow/edgements 19. Cleland CR, Rwiza J, Evans JR, et al. Artificial intelligence for diabetic retinop-
We would like to thank our Colleagues for their participation in athy in low-income and middle-income countries: a scoping review. BMJ Open
. . . . Diabetes Res Care. 2023;11(4):¢003424.
this study and their support of our work in this way; they 5 44, MD, Malabu UH, Malau-Aduli AEO, Malau-Aduli BS. Enablers and bar-
hClpCd us obtain results of better quahty riers to effective diabetes self-management: a multi-national investigation. PLoS§
One. 2019;14(6):e0217771.

. . qe . 21.  Aschner P, Karuranga S, James S, et al. The International Diabetes Federa-
ﬂﬂaz[abzlzty qf‘dal‘ﬂ and materials tion’s guide for diagbetes epidemiological studies. Diabetes Res Clin Pract.
All data will be pI‘OVidCd upon request. The original contribu- 2021;172. https://www.diabetesresearchclinicalpractice.com/article/S0168-

. . . . . 8227(20)30887-1/fulltext
tions presented in the Study are included in the arthIe’ further 22. Chaufan C, Saliba D. The global diabetes epidemic and the nonprofit state
inquiries can be directed to the COI‘l‘CSpOl’ldil’lg author. corporate complex: equity implications of discourses, research agendas, and pol-
icy recommendations of diabetes nonprofit organizations. Soc Sci Med.
. 2019;223:77-88.

ORCID lD 23. Haugstvedt A, Hernar I, Graue M, et al. Nurses’ and physicians” experiences
Ammar Abdulrahman Jairoun https://orcid.org/0000—0002—4471— with diabetes consultations and the use of dialogue tools in the DiaPROM pilot

0878 trial: A qualitative study. Diabetic Med. 2021;38(6):¢14419.
24.  Bellemo V, Lim G, Rim TH, etal. Artificial intelligence screening for diabetic

) retinopathy: the real-world emerging application. Curr Diab Rep. 2019;19:72-12.
Supplemental material 25.  Lovic D, Piperidou A, Zografou I, et al. The growing epidemic of diabetes mel-
Supplemental material for this article is available online. litus. Curr Vasc Pharmacol. 2020;18:104-109.

26. Smith F. Research Methods in Pharmacy Practice. Pharmaceutical Press; 2002.
27. Kitzinger J. Qualitative research. Introducing focus groups. BMJ. 1995;311:
299-302.

REFERENCES 28. Elecr% 2B().Q§ua/imtiw Research Methods for the Social Sciences. Pearsons Education,
1. Abhari S, Niakan Kalhori SR, Ebrahimi M, Hasannejadasl H, Garavand A. 29.  Mullen PD, Reynolds R. The potential of grounded theory for health education
Artificial intelligence applications in type 2 diabetes mellitus care: focus on research: linking theory and practice. Health Educ Monogr. 1978;6:280-294.
machine learning methods. Healthe Inform Res. 2019;25:248-261. 30. Ferber R. Research by Convenience. The University of Chicago Press; 1977.

2. Alsayed Hassan D, Curtis A, Kerver J, Vangsnes E. Diabetes self-management 31. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.

education and support: referral and attendance at a patient-centered medical 2006;3:77-101. doi:10.1191/1478088706qp0630a

home. J Prim Care Community Health. 2020;11:2150132720967232. 32.  Andellini M, Haleem S, Angelini M, et al. Artificial intelligence for non-inva-
3. Fleming GA,PetrieJR, Bergenstal RM, et al. Diabetes digital app technology: bene- sive glycaemic-events detection via ECG in a paediatric population: study proto-

fits, challenges, and recommendations. A consensus report by the European Asso- col. Health Technol. 2023;13:145-154.

ciation for the Study of Diabetes (EASD) and the American Diabetes Association 33. Nashwan AJ. A new era in cardiometabolic management: unlocking the poten-

(ADA) Diabetes Technology Working Group. Diabetes Care. 2020;43:250-260. tial of artificial intelligence for improved patient outcomes. Endocr Pract.
4. Standl E, Khunti K, Hansen TB, Schnell O. The global epidemics of diabetes 2023;29:743-745.

in the 21st century: current situation and perspectives. Eur J Prev Cardiol. 34. Robinson R, Liday C, Lee S, et al. Artificial intelligence in health care-under-

2019;26:7-14. standing patient information needs and designing comprehensible transparency:
5. Tran BX, Nguyen LH, Pham NM, et al. Global mapping of interventions to qualitative study. JMIR AI. 2023;2:e46487.

improve quality of life of people with diabetes in 1990-2018. Int ] Environ Res 35.  Cucoranu IC, Parwani AV, West AJ, et al. Privacy and security of patient data in

Public Health. 2020;17:1597.

the pathology laboratory. J Pathol Inf. 2013;4:4.


https://orcid.org/0000-0002-4471-0878
https://orcid.org/0000-0002-4471-0878
https://link.springer.com/book/10.1007/978-3-030-51469-3
https://link.springer.com/book/10.1007/978-3-030-51469-3
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30887-1/fulltext
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(20)30887-1/fulltext

