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Abstract

Chat GPT (Generative Pre-trained Transformer)-4, one of the fourth generation of
artificial intelligence technologies, is a language model that generates written text using
deep learning techniques. Chat GPT-4 can be used for various natural language
processing tasks such as language translation, text summarisation and question
answering. It is predicted that Chat GPT-4 is used by surgical patients. Many issues
regarding the use of Chat GPT-4 are of interest. The study aimed to examine the
adequacy of Chat GPT-4-generated responses to reduce anxiety in patients undergoing
hip replacement surgery. Firstly, a qualitative interview was conducted with 12 patients
who underwent hip surgery to understand their anxiety about the surgery. As a result
of the interview, 15 contents related to their concerns about the surgery were
determined. The obtained contents were typed into the Chat GPT-4 search engine. The
answers generated by Chat GPT-4 about the content were sent to 15 experts in the field.
A five-point Likert-type scale was used for the adequacy of the responses in reducing
anxiety. Most of the experts (80.1%) stated that the answers to the questions to be asked
to the GPT-4 were sufficient to reduce the anxiety of the patient. The remaining part of
the experts reported that the answers of GPT-4 were inadequate. According to the
results of the study, patients undergoing hip surgery can reduce their anxiety about the
surgery by using the Chat GPT-4 search engine. Chat GPT-4 is a model that can be
trained and developed. We think that the problems related to inadequacies will be
eliminated with the developed versions of the model.

Key Words: Anxiety, Artificial Intelligence, Chat GPT-4, Total Hip Arthroplasty
Total Kalca Protezi cerrahisi geciren hastalarda ameliyat
iliskin kaygiya yonelik Chat GPT-4'iin yanitlarinin uzman

degerlendirmesi

Oz

Yapay zeka teknolojilerin dérdiinci nesillerinden biri olan Chat GPT (Generative Pre-
trained Transformer)-4, derin 6grenme tekniklerini kullanarak yazili metin olusturan
bir dil modelidir. ChatGPT-4, dil ¢evirisi, metin 6zetleme ve soru yanitlama gibi ¢esitli
dogal dil isleme gorevleri icin kullanilabilir. Cerrahi hastalar tarafindan Chat GPT-4’iin
kullanildig1 6ngoriilmektedir. Chat GPT-4’lin kullanimina iliskin bir¢ok konu merak
konusudur. Caligma, kalca protezi cerrahisi gegiren hastalarin ameliyata iligkin Chat
GPT-4’iin iirettigi yanitlarin kaygiy1 azaltmadaki yeterliligini incelemeyi amagladu. ilk
olarak, kalga cerrahisi gegiren 12 hasta ile ameliyat iligkin kaygilarin1 anlamaya yonelik
niteliksel goriisme gerceklestirildi. Gorligme sonucu ameliyata iligkin kaygilarina
yonelik 15 icerik belirlendi. Elde edilen icerikler Chat GPT-4 arama motoruna yazildi.
Chat GPT-4’tin igerik ile ilgili olusturdugu yanitlar alaninda uzman 15 kisiye
gonderildi. Yanitlarin kaygiy1 azaltmada yeterliligine iliskin besli likert tipte Olgek
kullanildi. Uzmanlarin bityiik bir kismi1 (%80,1) hastanin kaygisini azaltmak i¢in GPT-
4’e soracagi sorulara iligkin yanitlarin yeterli oldugunu belirtti. Geriye kalan kismi ise
GPT-4’1in yanitlar1 agisindan yetersizligini bildirdi. Aragtirmanin sonucuna gore, kalca
cerrahisi geciren hastalar ameliyata iliskin kaygilarini Chat GPT-4 arama motorunu
kullanilarak azaltilabilir. Chat GPT-4 egitilebilmeye ve gelistirilmeye acik bir
modeldir. Modelin gelistirilen siiriimleri ile yetersizliklere iligkin sorunlarin ortadan
kalkacagini diistinmekteyiz.

Anahtar sdzcukler: Chat GPT-4, kaygi, Total Kalca Protezi, yapay zeka
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Introduction

ChatGPT (Open Al, San Francisco, CA, USA) is a language model based on Artificial
Intelligence (Al) technology, released to the public on November 1, 2022 (Open Al, 2023). The fourth
generation of this model, which uses deep learning techniques to generate human-like texts (Lipman
and Distler, 2023), is Generative Pre-trained Transformer (GPT-4). This artificial intelligence
supported chatbot has features such as writing poems and articles and solving coding problems. The
program develops quick and in-depth understanding of complex topics and generates specific
conversational responses to the exact question asked, by recalling previous responses (Grant and
Mets, 2022). The most common uses of ChatGPT include chatting, auto-writing, content creating and
understanding language. The quality of the generated text is very good and even difficult to
distinguish from a text written by humans (Lipman and Distler, 2023). ChatGPT, which is still being
improved, is suitable for use in many areas. We believe that ChatGPT will help in many areas of

medicine, which have complex problems difficult to understand.

One of the most difficult and complex surgeries of orthopaedics is Total Hip Replacement (THR).
Today, in parallel with the prolongation of life expectancy and increase in musculoskeletal problems
(osteoarthritis, rheumatoid arthritis, traumas, etc.), the number of THR surgeries has been gradually
increasing (OECD, 2015). THR is a surgical treatment method that aims to restore hip movements
and reduce pain by reconstructing joint surfaces. In health diagnosis before and after THR, patients
are often found to have anxiety (Biiyiiky1lmaz ve Giiven Ozdemir, 2018). Anxiety symptoms were
found in 27.9% (149 patients) of the patients who underwent THR, while depression symptoms were
found in 33.6% (Duivenvoorden et al., 2013). It is quite difficult to understand the cause of anxiety.
Individuals who will receive THR are often afraid of dying, becoming disabled, not being able to
support their families, losing their potential to work, experiencing pain after surgery, not being able
to wake up after anaesthesia and losing control under the influence of anaesthesia (Yaban and Karadz,
2007). This fear creates a vicious circle between pain and immobility and prepares the basis for the
development of some postoperative complications (Monticone et al., 2013). In a study including
approximately 8.700.000 patients who received total hip arthroplasty, serious complications ranging
from anaemia to mortality at higher and more significant rates were reported in patients with high
postoperative anxiety levels (Zalikha et al., 2021). This anxiety experienced by patients lead them to
different searches. In this age of technology, the internet has become an important source of
information where individuals access a large part of medical information (Erdogan and Hocaoglu,
2020). The use of ChatGPT, which can create quality texts about a given topic and which can answer

health-related questions of individuals, is gradually increasing. In the light of this information, the
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aim of the present study is to examine the efficiency of responses generated by Chat GPT-4 in

reducing surgery-related anxiety of patients who undergo THR.
Material and Method

Design
The present study is a descriptive, cross-sectional research.

Determination of the Population and Sample

This study was carried out in the orthopaedics clinic of a university hospital in the Central
Anatolia region of Turkey between 2022 and 2023 population of the study consisted of patients who
underwent THR in this clinic. First, in-depth interviews were conducted with the patients who had
undergone THR regarding their concerns about the surgery. The interviews were continued until the
same types of answers were received from the participants in order to reach saturation (Polit and
Beck, 2008). Inclusion criteria in the qualitative interviews were having undergone THR, and
declaring voluntary participation in the study both orally and in writing. Exclusion criteria were
having a history of psychiatric disease and drug use, having undergone surgery on the other hip, and
lack of communication. Individuals who did not complete the interview were excluded. Secondly, 15
expressions related to anxiety were obtained from the interviews and the expressions were written in
Chat GPT-4 program. Adequacy of the responses generated by Chat GPT-4 program in reducing the

anxiety of patients who underwent THR was presented for the views of 15 experts.
Data collection tools

A questionnaire form prepared by reviewing the literature was used in data collection (Yaban
ve Karadz, 2007, Biiyiikyilmaz and Asti, 2013, Wood et al., 2016). “Semi-structured Interview
Form” was used in the questionnaire. The semi-structured interview form was prepared since there
are no suitable valid and reliable standard measurement instruments questioning the anxiety of
patients who will undergo THR surgery. Seven questions were asked in this part which were “What
are your preoperative fears?”, “What are your fears about the surgery?”, “What are your fears about
the post-operative process?”, “What are your fears about walking after the surgery?”, “What are your
fears about daily living activities after surgery?” “What are your fears about your professional life
after surgery?” and “What are your fears about pre-operative and post-operative death?”” The views
of five experts other than the researchers (an orthopedist, a psychiatrist, a psychologist, an academic
nurse who has completed her doctorate and studies about orthopaedics clinic and physiotherapist)
were taken for content validity and suitability of the data collection instrument and the experts scored

the instrument as applicable. Therapeutically communication techniques were used during face-to-
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face interviews with the participants, the participants were encouraged and motivated to speak freely.
While one of the researchers took notes, the other recorded the interview, extra questions were asked
to the participants depending of the flow of the interview. The interviews lasted for about 30-40
minutes and expressions to get response from ChatGPT were determined after the interview. The
expressions were approved by the authors in addition to two senior researchers. Literature support

was sought in determining the expressions in order to increase the transferability of research findings.
Data collection method

The expressions created were written to the address https://chat.openai.com/chat to get a
response from ChatCPT. A 5-Likert type (very adequate, partly adequate, neutral, partly inadequate,
inadequate) was used to determine the adequacy of ChatCPT response in reducing anxiety in patients
who undergo THR. The responses of ChatCPT-4 and the scale items for each question were sent to
15 experts (12 psychiatrists and 3 psychologists). The results taken from experts who evaluated the

responses of ChatCPT-4 were recorded.
Evaluation of data

A statistical package (IBM SPSS Statistics 26 (IBM SPSS, Turkey) program was used for
statistical analysis. Descriptive statistics, mean, standard deviation and frequency analysis were
performed.

Ethical aspects of the research

Permission was obtained from the relevant hospital and the local ethics commission to conduct
the qualitative part of the study (Ethics Commission date=20.06.2023 and no=04/19). Participants
were informed about the content and duration of the study and their consent for participation was
obtained.

Results

As a result of the interviews with the patients, 15 expressions were found regarding their
anxiety about THR surgery. Table 1 shows these expressions and the rates of expert views. The rates
of adequacy given by experts for the responses of ChatCPT-4 are as follows: very adequate (80.6%),
partly adequate (50%), neutral (6%), partly inadequate (2%) and inadequate (11.3%). The experts
stated that ChatCPT-4 response of the expression “not being able to walk or meet needs as before
after THR” was not very adequate (33.3%) (Table 1). In psychotherapy, under normal conditions, the
therapist tries to learn the underlying meaning of the patient’s feelings of anxiety such as being needy
and incapable of being self-sufficient and tries to solve these. According to experts, this low rate of
proficiency was due to the fact that ChatCPT-4 response pushed back emotions, thoughts and

subconscious system of patients. Experts criticized ChatCPT-4 for giving general information on the
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topic. Similarly, expressions 6, 7, 11 and 12 written in ChatCPT-4 were on somatic concerns of
patients. For this reason, the experts stated that ChatCPT-4 response was partly adequate or they were
neutral about the adequacy of the response. According to the views of another expert about the
responses by ChatCPT-4, it was emphasized that there is additional information that should be added
and this information will increase the trust in the physician and therefore may be effective in reducing
concerns. For example, the experts stated that in Expression 1, sharing information about mortality
rate would emphasize that physicians decided for surgery by considering this rate and risk factors and
information could be added in Expression 8 on research findings about to what extent THR decreased
post-operative pain.

Table 1. Expressions and rates of experts views

S S
(<] ~ — [ O\O
g @ S 2 T
—_ © =
&g 2 3§ &
S E 2 = g =
> & = 2 8
> g = z B
g 5
1. I am afraid of dying in THR
surgery. 10 (66.6) 4(26.6) 0(0) 0(0) 1(6.6)

2. 1 am afraid of not being able to
support my family after THR surgery. ~ 8(33:3)  5(33.3) 1(66) 0(0)  1(6.6)

3. I am afraid of not being able to
wake up after THR surgery.
4. | am afraid of not being able to walk

9(60)  4(26.6) 1(6.6) 0(0) 1(6.6)

or meet all my needs as before after 5 (33.3) 8(53.3) 0(0) 1(6.6) 1(6.6)
THR surgery.

5. I think that I will have a lot of pain

after THR surgery. 9 (60) 2(13.2) 3(20) 0(0) 1(6.6)
6. 1 am afraid of becoming disabled

after THR surgery. 7 (46.6) 7(46.6) 0(0) 0(0) 1(6.6)
7. 1 am afraid of not being able to

return to professional life after THR 7 (46.6) 6 (40) 1(6.6) 0(0) 1(6.6)
surgery.

8. I am afraid of not being able to get
rid of all my pain and problems after 8 (53.3) 5(333) 0(0) 1(6.6) 1(6.6)

THR surgery.

9. | think that I will die because of

bleeding or another problem during 8 (53.3) 5(33.3) 1(6.6) 0(0) 1(6.6)
THR surgery.

10. I think that I will have pain during

THR surgery. 8 (53.3) 4 (26.6) 1(6.6) 1(6.6) 1(6.6)
11. I think that I will die because of

bleeding or another problem during 7 (46.6) 7(46.6) 1(6.6) 0(0) 1(6.6)
THR surgery.
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12. 1 am afraid that my wound site will
be infected or another problem will
occur and I will not be able to heal
after THR surgery.

13. I am afraid that my prosthesis will
be dislocated after surgery.

14. 1 am afraid that my sex life will be
adversely affected after THR. 9(60) 4(26.6) 0(0) 0(0) 2(132

15. I am worried that | will not be able

to perform my religious services (such 11 (73.3) 3(200 0(© 0(0) 1(6.6)

as prayers, ablution, etc.)

Total %380.6 %50 %6 %2 %11.3
*THR: Total Hip Replacement

7(466)  6(40) 1(66) 0(0) 1(6.6)

8(533) 5(333) 0(0) 0(0) 2(13.2)

Discussion

The present study researched the adequacy of responses generated by Chat GPT-4 in reducing
the surgery-related anxiety of patients who undergo THR. We think that ChatGPT can also be used
in orthopaedics surgery, as in other fields of medicine. In addition to being valuable for orthopaedics
physicians and nurses working in the clinic, ChatGPT can also be a guide for patients. ChatGPT has
been reported to be used for documenting structured data such as patient training, vital signs and
laboratory results in clinical practice, drug management, researching and language translation (Moons
and Bulck, 2024). In the present study, the use of ChatGPT in clinical practice for reducing anxiety,
which is experienced in THR surgery and which is difficult to understand, was found to be adequate
(42.6% very adequate, 37.3% adequate). It is a very difficult process to diagnose stress, which is an
abstract concept, in patients who will undergo THR. Orthopaedics nurses and physicians have
difficulties in managing the stress process (Sellevold et al., 2023). For this reason, it will be inevitable
for healthcare providers to receive support from ChatGPT in managing patients’ stress. This model,
which was previously used in the triage field of health services (Baker et al., 2020), is open to
development with studies conducted.

It can be said that ChatGPT is the strongest of these new generation chatbots supported by
major language models (Stokel-Walker, 2022). It is likely that there will be concerns and reactions
regarding the validity and reliability of technology despite major developments. In the present study,
while there are expert views regarding the adequacy of ChatGPT response, recommendations
regarding its inadequacy were also reported. ChatGPT response was found to push off the individual’s
emotions, thoughts and subconscious system or give general information regarding somatic concerns.
We believe that for ChatGPT-4 to generate better quality response, information should be deepened
and it should be taught the ability to ask questions regarding the subconscious of individuals. The use
of computer technologies raises concerns about depersonalization in knowing the patient (Patel and

Lam, 2023). The use of artificial intelligence has even been associated with outcomes that
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compromise patient safety in previously conducted studies (Powles and Hodson, 2017). However,
despite these negativities, we should continue to research the use of chatbots in the field of health
services. For this reason, gathering expert views about the use of ChatGPT is essential in identifying
deficiencies, arranging new generation versions, and addressing the concerns of healthcare
professionals who will use ChatGPT. Concerns about the model should be understood and many
obstacles should be overcome so that ChatGPT is placed in clinical practice.
Limitations of the Study

The present study has two limitations. The first one is that the expressions generated are
limited to the views of patients. Patient expressions written to ChatCPT-4 are very superficial and
general. The other limitation depending on this limitation is that the responses of ChatCPT-4 consist
of written expressions.
Conclusion

According to the results of the present study, it can be said that the use of ChatGPT-4 is
adequate to reduce the surgery-related anxiety of patients who undergo THR surgery. As in all
societies, there are concerns about the use of ChatCPT-4 in our country, although they are low. The
responses of ChatCPT-4 are spot information independent of the individual, without depth and
without knowing the thinking system of the other person. To address these concerns, ChatCPT-4
should be developed further, it should be trained and gain the trust of healthcare providers.
Deficiencies can be dealt with by publishing more studies. The introduction of ChatCPT-4 and its
new generation versions into clinical practice will help healthcare professionals and the system in
increasing the quality of patient care and patient satisfaction, and in reducing post-operative
complications and therefore the cost of hospital. In addition to evaluating and training patients before
THR surgery, answering patient questions at any time can reduce anxiety significantly. For this
reason, patients should be able to access ChatCPT-4 whenever they want. In addition, the
development and training of the deficiencies of ChatCPT-4 will expand its use in the other fields of
medicine.
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