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Abstract

Objective: The aim of this study was to determine the areas of use of artificial intelligence (Al) by family medicine assistants and to evaluate their knowledge
and approaches to the use of Al in the field of health.

Methods: This study was designed as a descriptive research. The participants were family medicine residents in 4 university hospitals in izmir province. Data
were collected using an online questionnaire prepared by the researchers. The questionnaire included preliminary information about the participants' use of
Al as well as various sections aiming to evaluate their approaches towards Al in the field of health.

Results: A total of 204 participants, 108 (52.9%) female and 96 (47.1%) male, were included in the study. While 64.7% (n=132) of the participants defined
themselves as having basic knowledge about Al, 69.1% (n=141) had knowledge about the use of Al in the field of medical imaging. While 85.3% (n=174) of the
participants wanted to have Al applications courses in specialty education, only 35.3% (n=72) found Al reliable. 98.5% (n=201) of the participants thought that
Al could keep records like a physician, 75% (n=153) thought that it could analyze disease prognosis, 97.1% (n=198) thought that the time taken for diagnosis
would be shortened with the use of Al, and 80.9% (n=165) thought that treatment costs would be reduced.

Conclusion: Al is a development that will play a more active role in healthcare, especially in primary care, in the future. Many participants believed Al could
perform certain health services like a physician, would have positive effects in various areas, and wanted Al included in health courses in specialty education.
Therefore, increasing the knowledge level of family medicine assistants through Al training will contribute to the delivery of health services.
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Amac: Bu calismanin amacy, aile hekimligi asistanlarinin yapay zeka kullanim alanlarini tespit etmek ve yapay zekanin saglik alaninda kullanimi ile bilgi ve
yaklagimlarini degerlendirmektir.

Yontem: Bu calisma tanimlayici tipte arastirma olarak tasarlandi. Katiimeilari izmir ilindeki 4 Giniversite hastanesinde aile hekimligi egitimi alan asistanlar
olusturdu. Veriler online yontemle arastirmacilar tarafindan hazirlanmig anket kullanilarak toplanmistir. Anket katilimcilarin yapay zeka kullanimlarr ile ilgili
0n bilgilerin yani sira saglik alaninda yapay zekaya ydnelik yaklagimlarini degerlendirmeyi amaclayan cesitli bolimleri iceriyordu.

Bulgular: Arastirmaya 108'i (%52,9) kadin, 96's (%471) erkek olmak iizere toplam 204 katilimci dahil edildi. Katiimcilarin %64,7'si (n=132) yapay zeka 6zelinde
kendini temel dlizeyde bilgi sahibi olarak tanimlarken, %69,1'i (n=141) tibbi gériintileme alaninda yapay zeka kullanimi ile ilgili bilgiye sahipti. Katiimcilarin
%85,3'i (n=174) uzmanlik egitiminde yapay zeka uygulamalari dersleri olmasini isterken sadece %35,3'li (n=72) yapay zekay! gtivenilir buluyordu. Katilimcilarin
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%98,5' (n=201) yapay zekanin bir hekim gibi kayit tutabilecegini, %75'i (n=153) hastalik prognozu analiz edebilecegini diistintiyor, %97,1'i (n=198) yapay zeka
kullanimr ile teshis icin gecen stirede kisalma olacagini, %80,9'u (n=165) tedavi maliyetlerinde azalma olacagini distintyordu.

Sonuc: Yapay zeka gelecekte saglik alaninda ve dzellikle birinci basamakta daha aktif yer bulacak gelismelerden biridir. Katilimeilarin nemli bir kismi yapay
zekanin bazi sagUik hizmetlerini bir hekim gibi gerceklestirebilecegini, bircok alanda olumlu etkiler yapacadini ve uzmanlik egitiminde saglikta yapay zeka
dersleri olmasini istiyordu. Bu sebeple aile hekimligi asistanlarinin yapay zeka alaninda egitim alarak bilgi diizeylerinin artirilmasi verilen saglik hizmeti

sunumuna katki sunacaktir.
Anahtar Kelimeler: Yapay zeka, aile hekimligi, egitim, teletip, dijital saglik

Introduction

Artificial intelligence (Al), which is used to describe a wide
range of fields, refers to systems that exhibit intelligent
behavior such as learning, visual perception, speech
recognition, algorithm and statistical model development,
categorization, prediction, decision-making, benchmarking,
and creativity, by analyzing data to achieve a certain goal.
Al reduces the differences between computer systems and
humans' daily activities®,

The foundations of Al can be traced to Alan Turing, the
founder of modern computers. In 1950, Turing proposed the
idea of using computers to simulate intelligent behavior and
critical thinking and proposed the Turing test to evaluate this.
John McCarthy planned a conference to develop his ideas in
this field and called this field “Artificial Intelligence”. In 1956,
a conference on thinking machines that can imitate human
intelligence and behavior was held at Dartmouth College,
New Hampshire, USA, and this was considered the official
beginning of research on Al. These studies have continued to
accelerate in recent years.

Al applications are now integrated into daily life with many
advantages and industry support. Al facilitates decision-
making processes by analyzing large amounts of data at
a speed and with a low error rate it provides in repetitive
tasks, personalized recommendations it provides with the
data it obtains, security it provides against cyberattacks and
other fraud attempts, and mobility it provides to disabled
individuals. These opportunities may also cause job anxiety
in those who undertake these jobs. In the industry, Al is
widely used for voice assistants, e-commerce applications,
online TV platforms, cybersecurity, social networks, banking
transactions, academic research, etc. In the field of health,
applications developed with Al are used in processes such
as keeping health records, radiological and pathological
diagnosis processes, prognosis determination, treatment
protocols, medical imaging, symptom tracking, personalized
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medicine, and drug and vaccine development, with increasing
data density. Al applications are compared with doctors in
many areas, such as pathological examinations of cancer
and metastases, dermatological diagnosis processes, eye
diseases, such as diabetic retinopathy, congenital cataracts,
macular degeneration, polyps detected in colonoscopy, and
echocardiography findings, especially radiological imaging.
Computer applications developed with Al intelligence
support the provision of personalized healthcare services
to patients in primary care, which is the most common
application area for these patients. Physicians can use Al
to record patient history and physical examination findings.
Thus, they save the time they can spare for their patients. It
is obvious that Al will be used in medical applications in the
future. For this reason, the opinions and knowledge levels
of family medicine assistants who will work in primary care
regarding Al are important®19,

The importance of the use of Al in primary healthcare is
increasing daily. Long-term care and coordination services
provided to certain populations enable the use of Al in this
field. For this reason, primary care physicians must adapt
to working with Al. The prejudiced approach of physicians
toward the use of Al and their lack of sufficient knowledge
are among the obstacles to working together. Providing
physicians adequate training on Al and enabling them
to practice can eliminate these obstacles. It is noteworthy
that two-thirds of medical faculty students do not have
knowledge about A%,

Medical education should include competencies in the use of
modern technology and simulations, data collection, analysis
skills, and utilization through Al applications. Physicians
should therefore have sufficient knowledge of the diagnostic,
therapeutic, and rehabilitation services offered to patients
using Al and be able to resolve any concerns, confusion, or
questions about the process. Physicians are also responsible
for making Al a useful technology for patient care®?.
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Health systems are currently faced with increasing chronic
and multimorbidity, and the clinical and economic burden of
this situation poses a major challenge for optimal healthcare
delivery. Health systems must adapt to new challenges to
meet growing healthcare needs. Innovations in digital health
around the world have been taking place in primary care
for some time, but the extent of its use still varies widely
both within and between countries. Digital health in family
medicine has great potential for chronic disease monitoring
and patient management, disease prevention, and reduced
healthcare costs. It is also very useful to use technology to
provide individualized health care.

In this study, we aimed to determine the areas of Al use and
evaluate the use of Al in the field of health and the knowledge
and approaches of family medicine residents.

Materials and Methods

The study population consisted of 430 resident physicians
who received specialty training in family medicine at
university hospitals in izmir. The sample size was calculated
using Open Epi as at least 204 people with a 95% confidence
interval of 5% margin of error when 50% was taken as
the unknown frequency. Before starting the study, ethics
committee approval was obtained from izmir Katip Celebi
University Non-Interventional Clinical Research Ethics
Committee (decision no: 0458, date: 26.10.2023). In our
study, a data questionnaire prepared by the researchers by
making use of the literature was used to collect data. The
questionnaire was completed online via Google forms. In
the first part of the questionnaire form, the participants'
internet usage habits and their use of Al applications in daily
life were questioned (7 questions), and in the second part,
their opinions on the use of Al in the field of health were
questioned (12 questions). The questionnaire was kept open
for about 2 months until the quorum was reached.

Statistical Analysis

The data were analyzed using the SPSS 24.0 statistical
package and evaluated using descriptive statistics. The
conformity of variables to normal distribution was analyzed
by visual (histogram) and analytical methods (Kolmogorov-
Smirnov tests). Numerical data collected in the study were
expressed as mean, median, standard deviation, or range
of values; categorical data were expressed using descriptive
methods, such as ratios and percentages>12.

Results

A total of 204 participants were included in our study, 108
(52.9%) of whom were female, 96 (47.1%) were male, and the
mean age was 28.88 (min: 25, max: 45). The distribution was
as follows: 33.8% from Dokuz Eylul University, 29.4% from
Izmir Katip Celebi University, 20.6% from Bozyaka Training
and Research Hospital, and 16.2% from University of Health
Sciences Turkey, Izmir Tepecik Education and Research
Hospital. Moreover, 82.4% of the participants spent more
than 3 hours a day on the internet. ALl participants had a
mobile phone, while 82.4% had a laptop computer.

When the purposes of using the internet were evaluated, it
was determined that the most common reasons for using
the internet were social media (88.2%), education/research
72.1% and shopping 69.1% (Table 1).

When the knowledge of the participants in terms of examples
of Al used in daily life was questioned, it was observed that
they were most frequently informed about banking (83.8%),
social networks (82.4%), online TV platforms (75%) and
e-commerce applications (75%) (Graphic 1).

When asked to evaluate their level of knowledge about the
use of Al in the field of health, 64.7% of the participants
stated that they had basic knowledge. The percentage of
those without knowledge in this field was 17.6% (Graphic 2).

Table 1. Areas of use of the internet by the participants

Yes (percentage) n No (percentage) n
Social media 88.2% 180 11.8% 24
Education 72.1% 147 27.9% 57
Shopping 69.1% 141 30.9% 63
Spending time 67.6% 138 32.4% 66
Communication 63.2% 129 36.8% 75
Entertainment/games 57.4% 117 42.6% 87
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When the level of knowledge of the participants regarding
Al topics used in the field of health was evaluated, medical
imaging ranked first with 69.1%, followed by diagnostic
processes with 57.4%, and treatment protocols with 50%
(Graphic 3).
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Graphic 1. Participants' knowledge on artificial intelligence
areas used in daily life
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Graphic 2. Distribution of participants' level of knowledge
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Graphic 3. Participants' level of knowledge on health and
Al topics
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Considering the increasing inclusion of Al in our lives; 82.4%
of the participants expressed curiosity, 61.8% excitement, and
39.7% anxiety. When asked about the effect of Al on medical
diagnosis and treatment processes, 57.4% of the participants
stated that it had a positive effect, whereas 26.5% stated
that they had no opinion on the effect. When asked about
their opinions on which areas of medicine Al will be used
in the coming years, 89.7% of the participants answered in
internal medical sciences, 83.8% in basic medical sciences,
and 63.2% in surgical medical sciences. Moreover, 83.8% of
the participants had not attended any training, congress,
conference, or symposium on Al to date, and 85.3% wanted
to have Al in health courses in specialty education.

One of the questions asked the participants was to evaluate
whether Al could perform some tasks similar to a physician.
The highest response rate was obtained from medical records
98.5%. The lowest empathizing rate was 4.4% (Graphic 4).

When the effect of Al on examination processes was
evaluated, it was thought that Al would contribute 97.1% to
the time taken for diagnosis and 80.9% to the decrease in
treatment costs (Graphic 5).

66.2% of the participants did not think that Al would
take over their jobs in the future. In addition, 20.6% were
undecided and 13.2% thought that Al could take over their
jobs. In terms of determining whether Al was reliable, 60.3%
of the participants were undecided, 35.3% found it reliable,
and 4.4% did not find it reliable.

Discussion

In this study, we aimed to evaluate the knowledge and
approaches of family medicine assistants regarding the use
of Al in healthcare. Al technologies are now used in various
fields, such as disease diagnosis, treatment planning,

4,4

Determining Determining ~ Make a
he the type of
keeping  prognosis of  treatment
the disease

g  Determining Empathize
lized the patient's with the
treatment mental status  patient

diagnosis

Graphic 4. Which tasks can artificial intelligence perform
like a physician
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Graphic 5. Impact of artificial intelligence on examination
processes

prognosis determination, and patient follow-up, in family
medicine practice. The applications support physicians in
areas like early diagnosis of chronic diseases, radiological
image analysis, drug interactions, contraindications, rational
drug use, reminders for missed vaccinations, risk score
calculation, and monitoring of target values. Most family
medicine assistants in our study were knowledgeable about
Al applications in medical imaging, diagnostic processes,
and treatment protocol determination. However, less than
half were aware of Al applications in areas like telemedicine,
patient follow-up, drug and vaccine development, and
personalized medicine. This could be attributed to the fact that
many family medicine assistants primarily focus on clinical
practice, where telemedicine or drug development may not
be frequently encountered, leading to less exposure to such
Al applications. Approximately 20% of the participants were
unaware of Al applications in healthcare, likely due to the
lack of outpatient clinic experience among family medicine
assistants. This suggests that exposure to real-world Al
applications in clinical settings may significantly enhance
patient awareness and understanding, highlighting the
importance of hands-on experience in Al training programs.

When asked to evaluate their knowledge level regarding
Al usage in healthcare, 64.7% of participants stated that
they had basic knowledge, while 17.6% claimed to have no
knowledge at all. This percentage is similar to the 78.4%
reported in Waheed and Liu's"® study on Al application in
primary healthcare in Qatar. The similarities between the
family medicine systems of Qatar and Turkey may explain
this resemblance. Both countries’ healthcare systems share
common characteristics in their approach to family medicine,
particularly in managing chronic diseases and providing
continuous care. Therefore, it is likely that similar levels of

Al knowledge are rooted in these shared systemic structures.
In a study by Antes et al.“” in the U.S., younger individuals
were found to be more open to Al usage, a trend reflected
in our study, as participants were predominantly younger,
internet-savvy individuals. other studies in Turkey have also
emphasized the need for training to increase the knowledge
and awareness of healthcare professionals regarding the
effective use of Al systems!®2). The young demographic in
our study could also explain the higher levels of optimism
and willingness to engage with Al technology, as younger
professionals tend to be more adaptable and tech-savvy.
The awareness level could be further increased through
symposiums, conferences, and conferences, as well as
training in this field.

Among the physicians in our study cohort, 83.8% had not
attended any training, congress, conference, or symposium
on Al, and 85.3% expressed a desire for Al courses in their
specialties. In Ganapathi's study exploring the experiences
and views of doctors working with Al in English healthcare,
participants similarly reported a need for education and
mentorship in this area. Baser et al."® study in Turkey also
showed that 95% of family physicians had not received any
Al training®". These results highlight the significant gap in
Al education. This gap could stem from the relatively recent
integration of Al technologies into healthcare and the lack
of updated curricula in medical schools, particularly in
family medicine programs. Addressing this gap requires
not only introducing Al topics but also offering practical
workshops where physicians can interact with Al systems.
The World Medical Association advocates for adjustments
in medical training curricula to help physicians better
understand Al. Numerous studies have also suggested
that current medical education is insufficient in terms
of Al knowledge and call for reform. Incorporating Al-
related knowledge and skill-building activities during
residency can facilitate physicians' adaptation to future Al
applicationst2220),

When asked about the impact of Al on medical diagnosis
and treatment, more than half of the respondents were
optimistic. Almost all participants believed that Al would
shorten diagnosis times. Furthermore, the participants
expressed positive views regarding various parameters,
including reducing treatment costs, decreasing medical
error rates, contributing to home care diagnosis and
treatment, improving surgical outcomes, and increasing
the time allocated to patients. These findings mirror global
trends in healthcare, where Al is increasingly recognized for
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its ability to optimize time management, cost efficiency, and
accuracy in medical procedures. In Turkey, where healthcare
resources are limited, Al could play a crucial role by
enhancing workflow and reducing the burden on physicians.
These findings suggest that family medicine assistants
have a positive outlook on Al use. Similar studies have
reported favorable attitudes toward the use of Al in clinical
settings?39. Consistent results across different physician
groups indicate that physicians are generally willing to
incorporate Al-supported applications into their decision-
making processes for diagnosis and treatment.

The majority of participants believed that Al could
maintain medical records, determine disease prognosis,
and select treatment types that are similar to those of a
physician. However, nearly all of the participants believed
that Al lacked the empathy skills of a physician, and two-
thirds believed that Al could not replace physicians. This
observation is important because it reinforces the notion
that Al, while powerful, lacks the human touch required
in patient care. Physicians' ability to communicate,
show compassion, and understand patients’ emotional
and cultural contexts is something Al currently cannot
replicate. These findings align with those of other studies in
the literature(6-1821222730-34 The jncreasing use of computer
systems for medical record, diagnosis, and prognosis
determination may have contributed to the belief that
Al can perform certain tasks like a physician. However,
participants Llikely recognized that empathy involves
more than basic skills because it requires understanding
the cultural background and patient knowledge Llevels.
Family physicians often build long-term relationships with
patients, making them more likely to value the personal
aspects of care, which Al has yet to achieve. Given that
empathy is a fundamental component of patient-physician
communication, participants may have concluded that Al
cannot fully replace human doctors.

Study Limitations

Our study was applied to family medicine residents who
were receiving specialty training in izmir province using
the online survey method. The limitations of our study are
that the questionnaire may have been completed only by
residents who are interested in the subject because it was
administered by an online survey method and that it may not
be sufficient to reflect the country in general because it was
conducted in a single province.
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Conclusion

Our study on Al knowledge levels of family medicine
residents emphasizes the importance of education and
awareness in this field. Our research results revealed that
most participants had a basic knowledge of Al, but a deeper
understanding and training of the medical applications of
this technology are required. In particular, family medicine
residents require more comprehensive training programs
to fully understand the potential of Al in areas such as
diagnosis, treatment planning, and patient management,
and to use this technology effectively.

These findings demonstrate the importance of integrating
Al into medical education. We suggest that educational
institutions should offer specialized courses and workshops
on topics such as Al applications, ethical considerations,
and patient data protection for family medicine residents. In
addition, innovation and developments in this field should be
encouraged through continuing professional development
programs.

In conclusion, increasing the level of Al knowledge among
family medicine residents is critical for both increasing
the quality of patient care and improving the efficiency
of healthcare services. In this regard, updating training
programs and supporting continuous  professional
development will facilitate the integration of progress in this
field into health services and ensure effective use of Al in
family medicine practice.
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