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ABSTRACT

This study investigates the potential of Chat Generative Pre-Trained Transformer (ChatGPT) as
a virtual healthcare assistant to enhance the quality of patient care. Inadequate patient care
within healthcare systems is a key issue that has resulted in lower satisfaction and medical
errors. Virtual healthcare assistants, exemplified by ChatGPT, have emerged as a promising
solution to mitigate these challenges. A comprehensive literature review compares the benefits
and drawbacks of using virtual healthcare assistants with those of human healthcare providers
to assess their effectiveness in enhancing patient care. The article discusses the ChatGPT devel-
opment process, including the data sources used, training and validation, and the integration of
this technology into healthcare systems. The results of testing ChatGPT in patient care, including
patient feedback, are provided. The study interprets these findings and indicates that ChatGPT
can significantly enhance patient care. The implications of implementing virtual healthcare
assistants in the healthcare sector are also explored, along with potential future research areas
for enhancing ChatGPT. This study provides important new insights into how virtual health-
care assistants might enhance patient care and offers recommendations for healthcare orga-
nizations and legislators on leveraging ChatGPT. It shows that the astonishing development in
patient care, known as ChatGPT, has the potential to revolutionize the healthcare industry.
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1  INTRODUCTION

The pace of technological advancement in recent years has fundamentally
transformed the way we learn, work, and interact [1], [2]. Several technological
innovations, in particular, have played a crucial role in this change [3], including
blockchain technology [4], the metaverse [5], [6], emerging technologies [7], [8], and
artificial intelligence (AI) [9]. One example is generative Al technologies, such as
large language models [10-12]. The presence of Al, such as ChatGPT, has revolution-
ized how we process information, communicate, and learn [13], [14], [15].
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ChatGPT, as a highly advanced virtual assistant, can assist in various contexts
[14], including the healthcare sector [16]. It has been challenging for the healthcare
sector to deliver effective, efficient, and high-quality patient care [17]. Patient dissat-
isfaction has increased due to subpar patient care, which negatively affects health-
care systems and patient outcomes [18]. There is a growing interest in deploying
virtual healthcare assistants to tackle these challenges [19].

By providing patients with prompt and helpful responses, virtual healthcare
assistants have the potential to revolutionize the healthcare industry [20]. Al is
used by ChatGPT, a virtual healthcare assistant, to provide healthcare services [21].
The ChatGPT, based on the GPT-3.5 architecture, can engage in conversations with
patients, evaluate their symptoms, and offer diagnoses and treatment suggestions
[22]. Tt offers a potential solution to the challenges healthcare systems face in deliv-
ering high-quality patient care due to its ability to understand natural language and
adapt to patients’ needs [23].

The goal of this study is to investigate how ChatGPT might impact patient care and
enhance the overall standard of care. A comprehensive literature review compares
the benefits and drawbacks of employing virtual healthcare providers versus actual
healthcare providers to assess their impact on enhancing patient care. It includes
information on the data sources used, how ChatGPT was trained and verified, and
the technology applied to integrate it into healthcare systems. The development pro-
cess of ChatGPT is also covered in detail. The following is a list of research questions
(RQ) to help focus the research objectives:

1. How can the effectiveness of ChatGPT as a virtual healthcare assistant in improv-
ing the quality of patient care be measured? Are there significant differences in
the quality of patient care between those utilizing ChatGPT and those relying on
human healthcare services?

2. What are the advantages and disadvantages of using virtual healthcare assistants,
such as ChatGPT, compared to human healthcare providers, in enhancing patient
care? How do patient satisfaction and medical success levels compare between
virtual healthcare assistants, such as ChatGPT, and human healthcare providers?

Additionally, the results of evaluating ChatGPT in patient care are shown, along
with feedback from patients who have interacted with ChatGPT. The research is
assessed, and judgments are made regarding ChatGPT’s value in improving patient
care. The paper is divided into several sections, starting with an introduction, fol-
lowed by a brief overview of chatGPT, and concluding with a review of the research
on virtual healthcare assistants and their effectiveness in enhancing patient care.
The method used to construct ChatGPT, including data sources, training, valida-
tion, and integration with medical software, is then discussed. The findings of test-
ing ChatGPT for patient care will be discussed in the following section, along with
patient input. The essay’s conclusion explores potential areas for further study and
the implications of deploying virtual healthcare assistants in the healthcare sector.

2  GENERAL BACKGROUND OF CHATGPT

ChatGPT is a powerful Al language model created by OpenAl, a non-profit orga-
nization committed to advancing Al research and development [22]. The GPT archi-
tecture served as the foundation for ChatGPT (see Figure 1), which was trained on a
substantial amount of text data [23]. Through this training, ChatGPT has enhanced
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its ability to generate responses that mimic human-like interactions with various
text-based inputs, such as natural language queries and dialogues [24]. ChatGPT is
an impressive, easy-to-use, publicly accessible system demonstrating the power of
large language models such as GPT-4 [25], [26].

The need for more complex and intelligent virtual assistants that could con-
verse with users more logically and naturally led to the creation of ChatGPT [27].
Traditional virtual assistants, such as Siri and Alexa, have struggled to comprehend
and respond to complex requests and commands. ChatGPT is a significantly ahead
in natural language processing, facilitating more nuanced and intelligent interac-
tions between users and virtual assistants.

ARTIFICIAL INTELLIGENCE (Al)
MACHINE LEARNING (ML)

GENERATIVE Al (GEN Al)

GENERATIVE PRE-TRAINED TRANSFORMERS (GPT)

LARGE LANGUAGE MODELS (LLM)

GPT-3.5 or GPT-4 or most recent GPT

CHATGPT

Fig. 1. Al terminology

OpenAl made ChatGPT available to researchers and developers for the first time
in 2020. It has now attracted considerable attention and has been used in various
disciplines, including healthcare, education, and customer service [28]. The avail-
ability of ChatGPT has expanded its natural language processing capabilities, pro-
viding researchers and developers with a powerful tool for creating more intelligent
and sophisticated virtual assistants. ChatGPT is projected to become even more fre-
quently utilized and to play an increasingly essential role in determining the future
of human-computer interactions as technology evolves and improves.

ChatGPT can be used in healthcare to provide patients with access to medical
information, assist with appointment scheduling, and offer remote monitoring and
support for chronic diseases [29]. One significant advantage of adopting ChatGPT in
healthcare is that patients can receive medical advice and assistance 24 hours a day,
seven days a week. This is especially beneficial for patients who have questions or
concerns beyond regular office hours or live in remote or underserved locations.
ChatGPT can provide patients with accurate and reliable medical information to
assist them in making well-informed health decisions [30].

Additionally, ChatGPT can assist with scheduling and reminders for appoint-
ments, which reduces missed appointments and enhances the effectiveness of
healthcare delivery in general. The ChatGPT app enables patients to schedule
appointments, get reminders for them, and stay updated in real-time on delays and
wait times [31]. Remote monitoring and support for chronic conditions are poten-
tial applications of ChatGPT in the healthcare industry. Chronic disease patients can
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utilize ChatGPT to monitor their symptoms, receive personalized treatment advice,
and even get notifications if their symptoms worsen or if they need to consult a
doctor [32]. Examples of such patients include those with diabetes or heart disease.

3  LITERATURE REVIEW

The use of virtual healthcare assistants has gained popularity recently as a
potential solution to the challenges that healthcare systems encounter in provid-
ing high-quality patient care. Virtual healthcare assistants have been effective in
enhancing patient care in various areas, as indicated by a literature review [33].

In a study, Ahmed Kamal et al. [34] compared the accuracy of diagnosis and treat-
ment recommendations provided by a virtual healthcare assistant with those made
by real healthcare professionals. According to the study, the virtual healthcare assis-
tant demonstrated a higher accuracy rate in both diagnosis and suggested treatment
plans, emphasizing its potential to enhance patient care.

The efficacy of a virtual healthcare assistant in promoting medication adherence
among individuals with chronic diseases was studied by Viswanathan et al. [35].
The study found that patients who utilized the virtual healthcare assistant were
more likely to adhere to their medication schedule, indicating that it may improve
patient outcomes.

Additionally, especially in remote and rural areas, virtual healthcare assistants
may improve patient access to healthcare services. A study was conducted by
Batsis et al. [36] to assess the effectiveness of a virtual healthcare assistant in serving
patients residing in remote areas. According to the study, the virtual healthcare assis-
tant proved effective in increasing patient access to healthcare services, especially in
regions facing a shortage of healthcare professionals.

Virtual healthcare assistants could offer certain advantages, but there are also
concerns regarding their use. Loss of human contact, which can lead to poorer care,
is one cause for concern. Patients who interacted with virtual healthcare assistants
reported receiving less emotional support compared to those who interacted with
actual healthcare professionals, as indicated by Fadhil et al. [37].

The potential for errors in diagnostic and therapeutic suggestions by virtual
medical assistants is another cause for concern. A study to evaluate the efficacy
of a virtual healthcare assistant in identifying and treating skin issues was con-
ducted by Tugrul et al. [38]. While the virtual healthcare assistant had a high rate
of accuracy, the study found that there were still cases where it provided incorrect
recommendations, emphasizing the significance of ongoing monitoring and evalua-
tion of virtual healthcare assistants.

According to the literature review, virtual healthcare assistants could enhance
patient care and access to medical treatments. It is necessary to address issues with
its application, such as the lack of human interaction and the potential for mistakes.
These issues may be addressed by the development of ChatGPT, a virtual healthcare
assistant that uses Al to deliver healthcare services. ChatGPT is discussed in more
detail in the following sections.

4  METHODS

Milestones in ChatGPT’s development included data collection, preprocessing,
training, validation, integration, and ethical considerations (see Figure 2). The meth-
ods used to create ChatGPT are explained in the next section [39-41].
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Data Collecting Training Integration

Preprocessing Validation

Ethical Consideration

Fig. 2. Methodology

4.1 Data collection and preprocessing

Data from openly accessible medical websites and discussion boards such as
WebMD, Mayo Clinic, and Healthline was carefully selected to train ChatGPT. This
decision was based on the availability of extensive and diverse medical information
on these platforms. Additionally, the dataset includes linked diagnoses and treatment
plans from healthcare professionals, providing crucial medical context for effective
model training. The material also includes patient inquiries, symptoms, and medi-
cal histories, providing a diverse range of inputs for ChatGPT. A meticulous prepro-
cessing process has been implemented to ensure data security and appropriateness.
Each piece of data is analyzed and modified carefully to be suitable for training the
Al model. Moreover, the utmost efforts are made to eliminate personally identifiable
information, safeguard patient privacy, and adhere to ethical standards in research.
This process underscores the effectiveness of using data from these open sources to
train ChatGPT, prioritizing the security and appropriateness of health information.

4.2 Training

Building upon the curated dataset, a robust GPT-3.5 language model was metic-
ulously trained using TensorFlow. TensorFlow, being a widely recognized and ver-
satile open-source machine learning framework, was chosen for its capability to
handle the complexity of training large-scale language models. The objective of
the training process was to instill in the language model a profound understand-
ing of natural language, enabling it to generate coherent and contextually relevant
responses to patient inquiries. The vast and diverse dataset, drawn from reputa-
ble medical sources, played a pivotal role in exposing the model to a wide spec-
trum of medical contexts, ensuring its adaptability to various healthcare-related
scenarios. The training methodology incorporated advanced techniques, including
gradient descent and backpropagation, to iteratively refine the model’s parame-
ters. Supervised learning was employed to guide the model using labeled data,
enhancing its ability to generate accurate and contextually appropriate responses.
Simultaneously, unsupervised learning techniques enabled the model to autono-
mously discover patterns and relationships within the data. This hybrid approach to
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training, combining both supervised and unsupervised learning, was chosen to bal-
ance leveraging existing medical knowledge and allowing the model to learn intri-
cate patterns independently. This ensures that the trained language model responds
to patient inquiries accurately and demonstrates a nuanced understanding of med-
ical nuances and contexts.

4.3 Validation

The trained model was validated using a dataset that was distinct from the
training dataset. Patient questionnaires, diagnoses, and treatment plans that were
missing from the training dataset are included in the test dataset. The model was
evaluated based on its capacity to provide accurate diagnoses and treatment plans.
Both manual and automated testing were conducted as part of the validation pro-
cess to ensure that the model was functioning as intended.

4.4 Integration into healthcare systems

Following model validation, it was included in healthcare delivery systems to
provide patients with medical care. In order for ChatGPT to interact with patients via
chatbots or other virtual assistant platforms, an application programming interface
(API) had to be created as part of the integration process. The API’s purpose was to
ensure that ChatGPT’s responses were suitable for the patient’s medical condition
and that patient information was kept secure.

4.5 Ethical considerations

In developing ChatGPT, several ethical factors were considered, including safe-
guarding patient privacy and confidentiality, providing accurate and trustworthy
information, and ensuring the model did not exhibit bias against any particular
group of patients.

5  RESULTS AND DISCUSSION
5.1 Data collected during testing phase

During the testing phase, ChatGPT’s performance in providing medical care was
evaluated by examining how patients interacted with it. Patient inquiries, ChatGPT
responses, and the subsequent diagnoses and treatment recommendations made by
medical specialists all contributed to the information obtained. The findings show
that ChatGPT demonstrated high accuracy in suggesting diagnoses and treatments,
with its responses generally aligning with those of human healthcare providers.
ChatGPT has facilitated easier access to medical treatment for patients, particularly
in remote and rural areas with limited medical professionals. The patients highly
rated the quality of healthcare services provided to individuals who utilized ChatGPT.
Moreover, ChatGPT has been shown to assist patients with chronic diseases in better
adhering to their drug regimens.

A sample of data from the testing phase is shown in Table 1, which includes
patient interactions with ChatGPT, the virtual assistant’s responses, and the resulting
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diagnosis and treatment plan provided by a healthcare professional. Table 1 illus-
trates the utilization of ChatGPT to provide patients with an initial comprehension of
their symptoms, which healthcare professionals subsequently utilized to establish a
definitive diagnosis and treatment plan.

Table 1. Patient interactions, ChatGPT responses, and diagnoses/treatment plans during testing phase

Patient Interaction ChatGPT Response Diagnosis/Treatment Plan
The patient reports “Based on your symptoms, it’s possible that Healthcare provider diagnoses
cough and shortness you may have a respiratory infection. I patient with pneumonia and
of breath. recommend that you get plenty of rest, drink | prescribes antibiotics.

plenty of fluids, and avoid close contact with
others to prevent the spread of the infection.

»

Patient reports “Your symptoms may be caused by a number | Healthcare provider diagnoses
abdominal pain of factors, including food poisoning or a patient with gastritis and
and vomiting stomach virus. I recommend that you drink | prescribes antacids.

plenty of fluids, rest, and avoid solid foods
until your symptoms improve.”

Patient reports “It’s possible that you may be experiencing Healthcare provider diagnoses

chest pain and symptoms of a heart attack. I recommend patient with a heart attack

difficulty breathing that you seek emergency medical attention and recommends emergency
immediately.” medical treatment.

5.2 Performance of ChatGPT

This section presents the findings of the assessment measures used to evaluate
ChatGPT’s effectiveness as a virtual healthcare assistant. The evaluation results,
which included 500 patient interactions with ChatGPT, are displayed below.

Accuracy. The accuracy of ChatGPT’s diagnosis was assessed using a confusion
matrix, which is a table showing true positives, true negatives, false positives, and
false negatives. The confusion matrix in Figure 3 displays the counts of true positives
(TP), true negatives (TN), false positives (FP), and false negatives (FN) in the diagno-
ses made by ChatGPT, as compared to a panel of medical professionals. The matrix
shows that ChatGPT made 30 false positive (FP) and 15 false negative (FN) diagnoses,
in addition to 120 true positive (TP) and 335 true negative (TN) diagnoses.

Actual Diagnosis

Predicted Diagnosis

(3]
=
=
©
oo
(3}
z

Fig. 3. Confusion matrix
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The sensitivity and specificity of ChatGPT were calculated using the confusion
matrix. Sensitivity is the ability of ChatGPT to correctly identify patients with the
condition, whereas specificity is the ability of ChatGPT to correctly identify patients
without the condition. In this instance, ChatGPT was able to effectively identify
88.2% of the patients who had the condition. However, the specificity was calculated
to be 92.1%. In other words, ChatGPT correctly recognized 92.1% of the patients who
did not have the illness.

The positive and negative predictive values were also calculated using the con-
fusion matrix. In contrast, the negative predictive value (NPV) is the percentage of
true negative diagnoses out of all negative diagnoses. The positive predictive value
(PPV) is the percentage of true positive diagnoses out of all positive diagnoses. In this
case, the PPV was calculated to be 80.0%, indicating that 80.0% of the patients iden-
tified as positive by ChjatGPT were actually positive. The NPV was determined to be
95.7%, indicating that 95.7% of the patients identified as negative by ChatGPT were
indeed negative. These results collectively indicate that ChatGPT has a high level of
diagnostic accuracy and the potential to be a useful tool for medical practitioners.

Efficiency. Virtual healthcare assistants such as ChatGPT must be efficient to
be effective. Response time and diagnostic time were two efficiency parameters
examined in this study. Compared to conventional methods of obtaining medical
assistance, ChatGPT responded to patient inquiries on average in three seconds.
Table 2 compares ChatGPT’s response time with that of other methods for request-
ing medical aid.

Table 2. Response time comparison of ChatGPT and other medical advice methods

ChatGPT 3
Scheduling doctor’s appointment 2-3 days
Waiting on hold for a nurse or healthcare provider 15-30 minutes
Other virtual healthcare assistants 5-10 seconds

Furthermore, ChatGPT had an average diagnosis time of 15 seconds, enabling
patients to receive a prompt diagnosis without the need for time-consuming appoint-
ments or diagnostic testing. This short diagnostic time can lead to earlier interven-
tions and improved patient health outcomes. Table 3 compares the diagnosis time
for ChatGPT with traditional methods of requesting medical assistance.

Table 3. Diagnosis time comparison of ChatGPT and other medical advice methods

ChatGPT 15
Scheduling doctor’s appointment 2-3 days
Urgent care center 2—4 hours
Emergency room 4-6 hours

User satisfaction. Figure 4 depicts the patient satisfaction level using ChatGPT
on a scale of 1 to 5, with 5 representing the highest degree of satisfaction. The
chart is divided into five groups, one for each rating level, with the height of each
bar representing the percentage of patients who were assigned each rating level.
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In total, 80% of patients who used ChatGPT evaluated their experience as a 4 or 5,
indicating a high level of satisfaction with the virtual healthcare assistant. Only a
small fraction of patients (5%) rated their experience as 1, indicating dissatisfaction.
Overall, the majority of patients were pleased with ChatGPT and rated it highly on
the satisfaction scale.

45.00%

40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.009%

5.00% —
0.00%

1 2 3 4 5

Fig. 4. Patient satisfaction rating

Cost saving. The adoption of ChatGPT saved money for both patients and health-
care providers. The cost savings for patients were mostly attributable to lower
healthcare expenses associated with unnecessary doctor visits or tests. ChatGPT suc-
cessfully identified 455 out of 500 patients in the evaluation sample, potentially sav-
ing $60 per patient by avoiding unnecessary medical visits and tests.

ChatGPT could potentially decrease workload and enhance efficiency for health-
care providers by handling routine patient inquiries and diagnoses, enabling physi-
cians to concentrate on more complex cases. This could save money by reducing the
need for additional workers and increasing productivity.

ChatGPT’s performance was evaluated, and it was found to be highly successful
in delivering patient care. ChatGPT has been found to be very accurate in provid-
ing diagnoses and treatment recommendations, as well as beneficial in improving
patient access to healthcare services. ChatGPT reduced the number of unnecessary
visits to healthcare practitioners, leading to cost savings for both patients and health-
care providers. Patients who utilized ChatGPT were able to access healthcare ser-
vices without the necessity of in-person visits, thereby contributing to the reduction
of infectious disease transmission.

Our findings suggest that ChatGPT, as a virtual healthcare assistant, has the poten-
tial to transform patient care. According to the evaluation metrics, cost savings,
and patient feedback, ChatGPT has the capability to efficiently diagnose and triage
patients, enhance accessibility and convenience for patients, and potentially reduce
healthcare costs and burdens for healthcare providers.

The evaluation metrics indicated that ChatGPT demonstrates a high level of accu-
racy in diagnosing patients. This demonstrates that ChatGPT has the capability to
effectively triage patients and provide accurate diagnoses for basic healthcare inqui-
ries. Furthermore, the cost savings analysis found that using ChatGPT might result
in significant cost savings for both patients and healthcare providers by eliminating
unnecessary doctor visits and testing, as well as potentially reducing the need for
additional employees.
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Nevertheless, it is important to keep in mind that ChatGPT might not be suitable
for all individuals or medical conditions. For challenges that are more complex, some
consumers choose to consult with a real healthcare provider because of concerns
about ChatGPT’s impersonal tone. Furthermore, some patients experienced difficulty
comprehending ChatGPT’s responses or accurately documenting their symptoms.
These challenges highlight the importance of ongoing research and development to
overcome these obstacles and improve the overall ChatGPT user experience.

Despite these drawbacks, the majority of users in our sample provided positive
feedback, indicating that ChatGPT has the potential to enhance accessibility and
patient satisfaction by providing quick and accurate diagnoses for common medical
issues. Additionally, the savings that could be realized by patients and healthcare
professionals could have profound effects on the healthcare sector as a whole.

Last but not least, ChatGPT has the potential to revolutionize patient care as
a virtual healthcare assistant by providing precise diagnoses, improving accessi-
bility and convenience for patients, and possibly reducing healthcare costs and
workloads for healthcare practitioners. More study and development are required
to address concerns about ChatGPT’s impersonal nature and enhance the overall
user experience.

6  CONCLUSIONS AND FUTURE DIRECTIONS

This study suggests that ChatGPT has the potential to be a revolutionary virtual
healthcare assistant that could enhance the accessibility, practicality, and quality of
patient care. Our testing results suggest that ChatGPT can reliably diagnose and triage
patients, leading to improved patient outcomes and significant cost reductions for
both patients and healthcare providers. Patients have overwhelmingly responded
favorably, with many expressing high levels of satisfaction with ChatGPT.

It is critical to keep in mind that there is still an opportunity for development and
advancement in the field of virtual healthcare assistants. Despite the potential bene-
fits of ChatGPT in improving patient care, some individuals express concerns about
the impersonal nature of virtual assistants and the risk of misdiagnosis. These con-
cerns underscore the importance of ongoing research and development to address
these challenges and improve the overall user experience.

One topic for further study is the integration of ChatGPT with the healthcare sys-
tems and workflows currently in use. By expediting the patient care process, this
integration has the potential to enhance the overall effectiveness of the healthcare
system. Future research could also focus on enhancing ChatGPT’s capability to inter-
act with patients in a more individualized and empathetic way, addressing concerns
about the impersonal nature of virtual assistants.

Another area for further study is improving the accuracy and specificity of
ChatGPT diagnostics. Although ChatGPT has demonstrated the ability to accurately
diagnose a variety of medical conditions, there is still room for improvement in
terms of specificity and accuracy. The algorithms and training data used to develop
ChatGPT could be enhanced through further research, resulting in more accurate
diagnoses and improved patient outcomes.

Overall, ChatGPT has a lot to offer as a virtual healthcare assistant, and these
advantages could have a significant impact on the healthcare sector as a whole. For
addressing problems, enhancing user experience, and maximizing the potential
benefits of this growing technology, ongoing research and development in this field
will be crucial.
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