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Abstract

Background: Worldwide, patients are increasingly being offered access to their full online clinical records including the nar-
rative reports written by clinicians (so-called “open notes”). Against these developments, there is growing interest in the use
of generative artificial intelligence (Al) such as OpenAl’s ChatGPT to co-assist clinicians with patient-facing documentation.

Objective: This study aimed to explore the effectiveness of OpenAl’s ChatGPT 3.5 and GPT 4.0 in generating three patient-
facing clinical notes from fictional general practice narrative reports.

Methods: On 1 October 2023 and 1 November 2023, we used ChatGPT 3.5 and 4.0 to generate notes for three validated fic-
tional general practice notes, using a prompt in the style of a British primary care note for three commonly presented con-
ditions: (1) type 2 diabetes, (2) major depressive disorder, and (3) a differential diagnosis for suspected bowel cancer.
Outputs were analyzed for reading ease, sentiment analysis, empathy, and medical fidelity.

Results: ChatGPT 3.5 and 4.0 wrote longer notes than the original, and embedded more second person pronouns, with
ChatGPT 3.5 scoring higher on both. ChatGPT expanded abbreviations, but readability metrics showed that the notes
required a higher reading proficiency, with ChatGPT 3.5 demanding the most advanced level. Across all notes, ChatGPT
offered higher signatures of empathy across cognitive, compassion/sympathy, and prosocial cues. Medical fidelity ratings
varied across all three cases with ChatGPT 4.0 rated superior.

Conclusions: While ChatGPT improved sentiment and empathy metrics in the transformed notes, compared to the original
they also required higher reading proficiency and omitted details impacting medical fidelity.
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Introduction

Worldwide, health institutions are increasingly opening
online patient access to medical records via secure
portals and apps.! Online record access (ORA) can
include test results, lists of medications, and narrative
reports written by clinicians (the latter, often referred to
as ‘“open notes”).2 In some countries, the practice is
advanced.>* In the United States from April 2021, the
21st Century Cures Act mandated that providers offer
patients access to their online clinical records, without
charge.5 In the Nordic countries, ORA has been implemen-
ted incrementally, starting around 2010." For example, in
Finland, Omakanta, or My Kanta, was rolled out with
implementation rolled out between 2010 and 2015.° In
Sweden, patients first obtained ORA through 1177 in 1 of
21 regions in 20127 with countrywide implementation
reached by 2018. In the United Kingdom, from November
2023 it became mandatory for general practitioners (GPs)
working in NHS England to enable prospective ORA by
default to patients aged 16 or older.®

In the era of open notes, the functionality of medical
records is evolving. The record is no longer only an aide
memoire or communication tool for clinicians but now
has an additional purpose to rapidly convey health informa-
tion to patients, and their caregivers."” With the knowledge
that patients may now be reading what they write, in some
surveys physicians report changing how they document
medical information, and the language they use.'®'?
While the extent of changes to documentation post-ORA
is not well understood,13 conceivably some modifications
might be positive, for example removing dense medical ter-
minology, problematic acronyms (e.g. “SOB” for shortness
of breath, or “F/U” for follow up) or omitting potentially
offensive medical vernacular (such as “patient denies,” or
“patient complains of’). However, other changes might
risk undermining the accuracy and completeness of
records. '3 Again, although few objective studies have
explored the potential for additional work burdens of
open notes,'® some clinicians report spending longer
writing documentation for ORA.'*'” Some suggest that
there is an essential tension between dual function docu-
mentation written for both clinicians and patients,'® and
that notes should ideally be created for respective
readerships.'®'°

Increasingly, it is recognized that the use of generative
artificial intelligence (AI) may offer a long-term strategy
to assist clinicians with undertaking such documentation,
including co-writing open notes.'®! Increased accessibil-
ity of large language models (LLMs) such as OpenAl’s
Chat Generative Pre-trained Transformer (ChatGPT),
Meta’s Large Language Model Meta Al (LLaMA), and
Google’s Pathways Language Model 2 (PaLM?2) make
them particularly viable. These tools have the ability to rec-
ognize and summarize data,22 and to present content in a

variety of requested styles including embedding empathic
and supportive language.”® In addition, the speed of
responses combined with their conversational fluency
means uptake has been rapid.

Moreover, preliminary evidence already suggests that
clinicians are adopting LLM-powered chatbots for a
variety of tasks including assisting with documentation.***>
In October 2023, a survey conducted with the American
Psychiatric Association found that 44% of respondents
had used ChatGPT 3.5 and 33% had used 4.0 “fo assist
with answering clinical questions” with 70% of psychia-
trists believing that “documentation will be/is more effi-
cient” as a result of these tools.”> Even more pressingly,
conducted in February 2024, a study of 1006 UK GPs
found that 20% reported using generative Al tools in clin-
ical practice; of those who answered affirmatively and
were invited to clarify further, 29% reported using these
tools to generate documentation after patient appoint-
ments.”® These findings highlight the need for further
research into the adequacy of these tools to assist with
writing clinical notes.

Despite their considerable promise, these tools come
with well-documented limitations.”’° The nature of the
datasets on which responses are trained is critical, and
any biases embedded in the training set, or among human
agents involved in labeling or training the AI, mean
biases may become baked into responses. In addition, the
more accessible LLM-powered chatbots are not exclusively
trained on medical texts and treat the varied quality of infor-
mation available on the internet indiscriminately.
Furthermore, the routine under recruitment of female parti-
cipants, racial and ethnic minorities, and seniors in research
mean that disparities may already be embedded in pub-
lished medical texts.>0> Combined, these factors, influ-
ence the scope of coded and biased responses offered by
LLM-chatbots.*

Other problems include lack of consistency in responses,
and “hallucinations”—the tendency of LLM-chatbots to
invent false information.”® Despite their fluency, these
tools do not understand the information fed into them
leading to a variety of elementary linguistic shortcomings,
such as the inability to understand negation, and to be
easily confused by word sentence order or rephrasing of
questions.?’® For example, inputting the same question
to ChatGPT rarely elicits the same response.’”*® Yet,
their quick and compelling conversational tone means
LLM-chatbot responses can appear authoritative and
factual, leading to risks of misinformation.>*°

Notwithstanding these shortcomings, LLM-powered
chatbots carry enormous potential to co-assist clinicians
when it comes to writing documentation. We emphasize
that ChatGPT is not trained on medical data, specifically,
and therefore other medical grade models such as
Google’s PALMMed?2 may do a superior job writing docu-
mentation. However, given the commercial availability of




Kharko et al.

ChatGPT, and the fact it appears to be the most widely
adopted LLM chatbot,”® with preliminary studies indicating
physicians are already using it, we have chosen to focus on
GPT in this study.25 26 Furthermore, while the promise of
documentation capacity frequently alluded to in academic
medical journals,*' ™ to date there is scarcely any experi-
mental exploration of the effectiveness of LLM tools in
writing open notes.** In a randomized controlled study
led by Baker et al.,* ChatGPT generated longer and
more detailed documentation compared with typing or dic-
tation methods, however it also embedded errors and
hallucinations.

To address current research gaps, we used ChatGPT**—
the most widely adopted generative Al chatbot—to
examine its ability to translate physician documentation
into patient-facing notes. First, we aimed to compare the
linguistic properties of the original and generated
ChatGPT notes. Second, we aimed to assess the patient-
centeredness of the original and ChatGPT notes by analyz-
ing for readability and empathy. Third, we aimed to assess
the medical fidelity of the generated notes.

Methods

To answer the research questions, we carried out a study in
the United Kingdom between October 2023 and January
2024, in which we used ChatGPT to transform fictional
primary care notes into patient-facing notes.

Materials

We used three fictional primary care notes written in the
style of free text entries by GPs in England. These entries
were devised by one of the authors (BM) who works as a
GP in England. Each note was independently validated
for authenticity by a panel of six UK-based GPs. Entries
were devised to encompass three commonly presented
chronic conditions in primary care: (a) a diagnosis of type
2 diabetes, (b) a diagnosis of major depressive disorder,
and (c) a differential diagnosis where the probable
opinion was bowel cancer (see Supplemental Appendix 1).
Notes were devised to maximize authentic levels of detail
including acronyms and potential for offensive language,
and were deliberately fictionalized to avoid ethical concerns
associated with using real patient clinical data, including
potential for de-identification.?**’

Procedure

Each fictionalized note was cut and pasted by author CB
into ChatGPT together with following prompt, “Write an
understandable and empathic clinical note to be read by
the patient described in this record:”. We compared the
responses of ChatGPT 3.5, which is free to users and is
described by OpenAl as, “Our fastest model, great for

most everyday tasks”, and ChatGPT 4.0, which functions
behind a paywall, and is described as, “Our most capable
model, great for tasks involving creativity and advanced
reasoning”.*® This was done on 1 October 2023 and
repeated on 1 November 2023 in light of findings that its
outputs are inconsistent and may change over time.*® The
resulting ChatGPT notes were then saved in a way preserv-
ing text formatting and layout (Supplemental Appendix 1).

Data analysis

To measure the linguistic metrics of the original and gener-
ated notes, we assessed total word count, words per sen-
tence (WPS), percentage of pronounce per note and
percentage of abbreviations per note. To calculate these,
AK used Linguistic Inquiry and Word Count software
(LTWC-22, University of Texas at Austin).

To assess patient-centeredness, AK, JH, IM, and CB
compiled readability and empathy metrics. Readability
metrics included several metrics designed to assess the dif-
ficulty of reading a text by equating it to a projected reading
grade level in the US school system. These were Flesch
Reading Ease, Flesch-Kincaid Grade Level,49 and the
Gunning Fog Index.’® We adopted the approach of using
distinctive but complementary metrics to obtain a richer
understanding of readability. For example, the Flesch
Reading Ease and Flesch-Kincaid Grade Level use word
syllable count to gauge readability while the Gunning Fox
Index includes variables such as the proportion of
complex words.

To derive empathy metrics, we used both sentiment ana-
lysis and qualitative analysis. For the sentiment analysis,
the original and ChatGPT notes were cleaned of stop
words and punctuation, associating the data with a
Word-Emotion Association lexicon,5 ! and calculating the
percentages of emotion/sentiment words in each text.
Eight emotions (anger, anticipation, disgust, fear, joy,
sadness, surprise, and trust) and two sentiments (positive
and negative) were considered. One word could be asso-
ciated with several sentiments/emotions. JH conducted the
analysis using R v4.2.2 (R Core Team).

The qualitative analysis employed a theoretically
deductive thematic approach following the six-phase
process outlined by Braun & Clarke.>* To promote theme
saturation, all ChatGPT notes were analyzed together.
Deductive qualitative analysis was chosen for the analysis
of empathy because there is considerable latitude in how
empathy is defined in medical contexts with the potential
to lead to problematic inferences.”>* Following previous
work, we interpreted empathy as a multifaceted construct
encompassing four dimensions: affective empathy (the cap-
acity to feel what others are feeling which may include
affective reactions), cognitive empathy (the capacity to
identify, interpret and demonstrate understanding about
another person’s emotional state), compassion/sympathy




DIGITAL HEALTH

(signals of warmth or feeling for someone’s wellbeing), and
prosocial behavior (signals of helping).”>™° While
ChatGPT is incapable of feeling or grasping human experi-
ences, perceptions of empathy may be embedded via textual
cues. Using the four empathy dimensions, authors AK and
CB marked phrases and sentences in the original and
ChatGPT notes which signaled these dimensions. Once
the text passages that signal empathy were extracted, AK
coded them through low-level descriptive codes.
Double-coding of passages was permissible and codes
were not restricted to a single empathy dimension due to
semantic overlap between dimensions. Once all text pas-
sages were coded, AK created a list of categories by
merging semantically similar codes. The category list for
each dimension was drafted by AK and finalized through
iterative discussions between AK and CB.

To assess medical fidelity, we convened a panel of
UK-based GPs. In January 2024, author BM compiled a
list of 10 GPs and contacted them individually with a docu-
ment containing the original note for each case, as well as
the ChatGPT notes with anonymized titles to hide the
GPT version and time of collection. For each ChatGPT
note, we asked the panel to judge whether they would or
would not choose to use the note unchanged and to rate
how well the generated note preserved the clinical accuracy
of the original note (see Supplemental Appendices 1 and 2).
A free text box was available to provide additional

information. Qualitative analysis was carried out using
inductive thematic approach following the six-phase
process.”® Author AK coded the comments through low-
level codes that were transformed into more abstract cat-
egories which gave rise to semantically connected themes.
The final themes and categories were compiled through
iterative discussions between AK and CB.

Ethical considerations

Based on the NHS Research Ethics Committee Review
Decision Tool, the study did not require ethical approval
since we used only fictional clinical notes entered in a pub-
licly accessible website and did not collect or analyze any
personally identifying information but used only fictiona-
lized material. The invited panel of experts were informed
of the purposes of the investigation and provided written
consent to the further analysis of the data and its use in edu-
cational and scientific publications.

Results

Linguistic metrics

Linguistic metrics of the notes are presented in Table 1. For
all three cases, the ChatGPT 3.5 notes were longer than the
original. The 4.0 notes were longer than the original but

Table 1. Linguistic metrics of original note and ChatGPT notes from 1 October 2023.

Total words, n 122 352 115 488 721 479 373 506 355
WPS, m 13.56 8.38 12.78 18.77 18.02 19.16 15.54 14.88 16.9
Pronouns, %
1st person, sg. 0.82 0.28 0.87 3.07 1.94 1.67 1.34 - 2.25
1st person, pl. - - - 2.87 2.22 2.71 2.95 - 1.13
2nd person - - 0.87 6.97 10.4 8.77 4.83 1.19 8.45
3rd person, sg. - 0.28 0.87 - - 0.21 - 7.71 0.28
3rd person, pl. = = = = 0.28 0.21 = 0.4 0.28
Abbreviations, n 17 A 10 3 1 5 11 1 8
Of which explained - = = 1 = 5 8 = 7

Note: WPS: words per sentence. Pronouns detected by LIWC-22: 1st person, sg.—I, me, my, myself; 1st person, pl.—we, our, us, lets; 2nd person—you, your, u,
yourself; 3rd person, sg.—he, she, her, his; 3rd person, pl.—they, their, them, themsel*. In the count of abbreviations, only unique instances were included and
“XY” was excluded as it was placeholder initials for the fictitious note.
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shorter than the 3.5 notes. The original note had no second
person pronouns, for example, “you,” “your,” in the cases
of diabetes and depression but some for cancer. Both
ChatGPT 3.5 and 4.0 notes had a higher presence of
second person pronouns across all cases with ChatGPT
3.5 being the highest.

There were more abbreviations in the original notes than
any of the generated ones. None of the abbreviations were
explained in the original notes, ChatGPT 3.5 decoded most
abbreviations, but ChatGPT 4.0 explained them more.

Readability metrics

For all cases, the ease of readability decreased from the ori-
ginal note to ChatGPT 3.5 and 4.0 notes according to the
Flesch Reading-Ease test, the Flesch-Kincaid Grade Level
test, and the Gunning Fox Index (see Table 2). In almost
all notes, the note generated by ChatGPT 3.5 required the
highest reading proficiency.

Empathy metrics

Sentiment analysis of the original and ChatGPT notes
showed a general increase in positive-leaning sentiment in
the generated notes (see Figure 1).

Results from the qualitative analysis of the presence of
the predefined empathy dimensions can be seen in
Table 3. There were only four instances in the original
notes that were coded as containing empathic text. In con-
trast, a variety of empathic text was identified in the
ChatGPT notes.

Medical fidelity

Six out of the 10 invited GPs judged the medical fidelity of
the ChatGPT notes (see Table 4).

Seventy free-text comments were left by the panel of
GPs giving additional insight into their opinion on the gen-
erated notes. Emerging themes and categories are illustrated
in Table 5.

Discussion

Main findings

The study aimed to assess the effectiveness of using
LLM-chatbots in writing patient-facing clinical documenta-
tion. We asked ChatGPT to rewrite three fictitious clinical
notes in an understandable and empathic manner for the
patient. The generated notes were longer and required
higher reading proficiency but contained more positive sen-
timent and signaled several dimensions of empathy. The
medical fidelity of the original notes appeared high but
was not always preserved.

All ChatGPT notes increased in total length as well as
sentence length compared to the original. Therefore, it is
unsurprising that the readability tests indicated a need for
a higher reading proficiency, as readability formulas are
based on sentence and word lengths.** Notably, the original
notes comprised multiple medical abbreviations, none of
which were decoded or explained, in keeping with trad-
itional clinical documentation practices. In contrast,
ChatGPT notes reduced the use of abbreviations and
usually explained most of them. Arguably this approach
enhances readability as previous research has shown that
patients find the use of medical abbreviations and jargon
confusing when reading their notes.**°!

Empathy-signaling language was almost completely
absent in the original notes, which was in stark contrast to
the generated notes. The generated notes implied under-
standing of the hypothetical patient’s emotional state, pro-
vided reassurance and validation, exhibiting cognitive
empathy. Compassion and sympathy were also projected
by ChatGPT, for example, through offers of support and
well wishes, as well as through commitments to prioritizing
the patient and not leaving them alone. Empathy was also
expressed through descriptions of various prosocial behav-
ior such as explanations, encouragement to contact the note
writer, or further referrals. Affective empathy, a dimension
of empathy associated with affective responses and “catch-
ing” another individual’s feelings, was unsurprisingly
lacking in both the original and generated notes.

While rewriting the notes in an understandable and
empathic language was explicitly requested in the prompt,
we also assessed whether ChatGPT maintained the
medical fidelity of the original notes as it is reasonably
expected of a clinical note. Medical fidelity ratings varied
as well as seen in the number of GPs who reported they
would use the generated notes unchanged. Analysis of the
free-text comments revealed potential reasons for that.
GPs liked various aspects of the generated notes. They
appreciated the content, the layout of the note as well as
the tone, and found they could envision using the note
with some alterations to the content. However, sometimes
GPs did not appreciate the structure or the content,
finding crucial details to be missing or incorrect assump-
tions to have been made extrapolating beyond the original
note. Such hallucinations could pose potential ethical and
legal risks, as noted in some comments (“My main
concern about the ChatGPT note is that it does not
include the examination findings which is a medicolegal
issue.” [GP2)).

While GPs found the tone of some of the notes accept-
able, at other times they wondered if the documentation
appeared overly friendly or was suitable in a British
context. Conceivably, some patients may have been
offended but others may have found the responses benefi-
cial. The tone and language that ChatGPT uses, and cultural
acceptability to different readers is receiving increasing
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Diabetes Depression Cancer

100%

Original ChatGPT 3.5 ChatGPT 4.0

Original ChatGPT 3.5 ChatGPT 4.0 Original ChatGPT 3.5 ChatGPT 4.0

[l Negative [l Anger [l Disgust [ Fear Sadness Surprise Anticipation [l Trust [llJoy [MlPositive

Figure 1. Frequency of identified emotions and sentiments in the original and ChatGPT notes from 1 October 2023.

Table 3. Dimensions of empathy in the original note and all ChatGPT notes broken into categories supplemented by exemplary quotes.

Affective
Cognitive
Understanding context/stressors - “Sally, it’s evident that you’ve been through quite a lot in the past
year.”
Understanding upset state “Understandably upset.” “I understand that this may come as a shock.”
Acknowledgement of challenges - “.. it is clear that you have been facing some challenging times
recently.”
Reassurance = “I want to reassure ...”
Understanding concerns “... understandably concerned.”  “I understand that the possibility of colorectal cancer can be
concerning.”
Diagnosis can be overwhelming - “... managing a new diagnosis can feel overwhelming.”
Journey metaphor = “Please remember that managing diabetes is a journey, and it’s
completely normal to have questions and concerns along the
way.”
Compassion/sympathy
Well wishes = “I hope this message finds you well.”
Offer of support = “I've tasked a team member, XY, to assist you with the booking.”
Appreciation = “I appreciate the openness and honesty you brought to our
conversation.”
Positive outlook = “... there is hope for a brighter future.”
Not alone = “Please remember that you don’t have to navigate this alone.”

(continued)
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Table 3. Continued.

Patient is a priority =

Praise -

Commitment to honesty =
Prosocial behavior

Referral to colleague/resources -

Explanation =

Encouragement to reach out -

Offer of support “Advised support available ...”

Next steps in care “I will call with results.”

Commitment to help =

Not alone =

Journey metaphor =

Promise of personal involvement -

“Your well-being is our top priority.”
“You have strengths and resilience within you.”

“I want to be transparent and honest with you.”

“I've sent you a link to the ‘Live Lighter’ program which offers
guidance on this journey.”

“I wanted to take a moment to discuss the findings from your
recent appointment ...”

“Please don’t hesitate to reach out if you have any questions or
concerns in the meantime.”

“..we are here to support you every step of the way.”
“We have scheduled a follow-up appointment in two weeks.”

“... we are committed to providing you with the best care possible.’

“Please remember that you don’t have to go through this alone,
and there are people who care about your well-being, including
your mum and brother.”

“Together, with the right support and resources, we will navigate
this journey.”

“I will personally call you as soon as the results come in to discuss
them with you.”

Note: Text passages could signal more than one empathy dimension and category, which lead to same categories appearing in multiple dimensions.

attention. As previously explained, ChatGPT has been com-
monly perceived as authoritative due to the adoption of a
confident tone.” In our study, guided by the prompt for
an empathic note, ChatGPT adopted a friendly tone unchar-
acteristic for the typical British context. This is likely due to
the overrepresentation of US-originating text in the training
of GPT, though what training materials were used has not
been divulged by OpenAl®® While this may not pose a
problem in the lay use of ChatGPT, it may hinder its adop-
tion in cultural and clinical settings outside the United
States or require additional editing by physicians who use
these tools.

Comparison with previous work

Our study supports previous research by Baker et al.*

which shows ChatGPT writes longer and more detailed
notes. As reported in that study, our study suggests that
ChatGPT has the potential to improve clinical

documentation by producing more comprehensive and
organized notes. While our study found that fidelity was
preserved for some notes, like the study by Baker, our
panel of doctors also detected exclusions of information,
and potential hallucinations.

Applying readability metrics to analyze note content, in
line with Pradhan et al.®® who investigated the use of gen-
erative Al to write educational materials for cirrhosis, we
found that ChatGPT, and especially version 3.5, responses
were more demanding requiring higher reading grades
than the original GP note. However, as noted earlier,
some aspects of the documentation such as unpacking
abbreviations may have mitigated this, and further
research is needed to gauge patients’ opinions. Indeed,
should patients use the internet to supplement their under-
standing about clinical documentation, as surmized by
Blease,”® a study by Walker et al.** reported that version
4.0 embeds comparable quality of information to static
internet searches.
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Table &. Medical fidelity measures of original note and ChatGPT notes from 1 October 2023.

Would you use the note generated by ChatGPT unchanged as it is? n (%)

Yes = = = 0

No - - - 6 (100)

How well does ChatGPT preserve the clinical detail of the original note? median

Rating = = = 5

2 (66.6) 5 (100) 3 (50) 6 (100) 6 (100)
4 (33.3) 0 3 (50) 0 0
6 7 7 6 6

Note: The Likert scale to rate the preservation of clinical detail ranged from “1 - Not at all” to “7 - Fully preserves clinical detail.” Calculations were made

excluding missing data.

Ayers et al.?® reported that ChatGPT offered more
empathic responses than clinicians, and our study supports
this finding. Advancing this work, we probed the generated
responses to analyze different dimensions of empathy and
found ChatGPT offered a variety of signatures of
empathy. An experimental study into lay perspectives on
physician empathy by Gerger et al.>* found that compared
with nonempathic interactions, quality-of-care was rated
higher when physicians reacted with cognitively empathic
or compassionate responses; with no significant difference
reported between affective empathy and no empathy
which were rated as offering lower quality care. Although
our study did not include patient perspectives, given that
generated responses were particularly high on cognitive
empathy, compassion/sympathy, and prosocial behavior,
our findings may suggest that patients might consider its
documentation to be empathic. This is something that
deserves further scrutiny, including whether patients can
discern the difference between notes written by GPs and
those written with the assistance of Al

Notably, other research has examined the ethical per-
spectives on generative Al assisting with documentation,
weighing up the benefits and risks especially with respect
to exposing patients’ private and sensitive health informa-
tion to third parties via these tools.'*?** Allen et al.®®
argue that, in light of the quality of disclosures that clini-
cians currently offer to patients, there may be an important
role for generative Al in augmenting and strengthening
patient autonomy by improving informed consent pro-
cesses. The present empirical study does not directly
resolve such concerns but can help inform answers to
those questions by offering further information on the
quality of documentation that ChatGPT can offer.

Regulation of generative Al is evolving rapidly.
the European context, including England, ORA is wide-
spread but authorities, including in the EU, are currently
reviewing whether, without obtaining informed consent,

66,67 In

OpenAl’'s ChatGPT complies with General Data
Protection Regulations and meets the requirement that indi-
vidual patient consent is not required for public health jus-
tifications.®® Already in the United States such tools will
imminently become embedded in electronic health
systems to assist with administrative tasks. For example,
Epic, the US software vendor with the largest national
share of hospital electronic medical records® is piloting
the integration of ChatGPT services’® aimed at compliance
with the Health Insurance Portability and Accountability
Act (HIPAA) which lays out federal standards for protect-
ing patients’ sensitive health information from being
shared by “covered entities”—that is providers—to other
third parties. Furthermore, an Azure HIPAA compliant
ChatGPT 4.0 service already exists’' with new
speech-to-text innovations underway in this space.’?
Despite regulatory and implementation advances, it is
unclear how legislation will intersect in a practical way
with these tools in clinical practice.”® Medical bodies
have issued advice about the ethical use of these tools,
although guidance has been criticized as limited.”*"’
Despite the lack of guidance physicians already report
using generative Al to assist with their job.?**

Strengths and limitations

This study has some strengths and limitations. The inclu-
sion of diverse cases within primary care and fictional
notes written by a practicing UK GP and authenticated by
a panel of practicing GPs are strengths of the study. Our
study compared the quality of the original note with both
ChatGPT 3.5 and 4.0 responses, a consideration that is
important if we are to compare these tools with current prac-
tice. Going beyond other studies, we also examined
empathy as a multidimensional construct, to explore the
signature of empathic cues in more detail in the documen-
tation than in other studies.”>’® Another strength was




10

DIGITAL HEALTH

Positive opinions

Liked the content

Liked the tone/language

Liked the layout/structure

Could use with changes

Patient-centered

Negative opinions

Did not like the content
Did not like the tone/
language

Did not like the layout/
structure

Would not use

Not patient-centered

Missing content

Too long/verbose

Unnecessary information

Hallucination

Table 5. Themes and categories emerging in the free-text comments left by GPs about the ChatGPT notes.

“Great letter, with everything required.” [GP3] “Safe translation of requirements.” [GP5]
“.. empathetic without being scary or minimizing the potential diagnosis.” [GP2]
“looks very professional similar to a structured hospital discharge summary.” [GP1]

“I think | could use this one. The only additional bit of detail | would include would be my impression or
diagnosis.” [GP1]

“.. it did a fairly good job of picking out the bits that the patient was interested in.” [GP4]

“I would not want to add addition phrases such as do not hesitate to reach out to us (as this will create
unrealistic expectations for English primary care context).” [GP3]

“I'd be curious about what patients think of it and if it’s too overfriendly/patronizing.” [GP2]
“Starting the letter off by saying “clinical update” implies this is new information rather than a recap of the
appointment.” [GP1]

“Would definitely not use this text. Far too much jargon. What is a ‘positive finding’ - could mean something
bad or good!” [GP5]

“Far too much info here and could be very confusing for a lay person.” [GP5]

“It ignored the whole of the examination which feels more like it didn’t know what to do with it rather than a
deliberate choice.” [GP4]

“Again, it is VERY long and this would be a barrier to usability by the doctor in the real world, if this is the
only version recorded, as wouldn’t be able to scan it quickly.” [GP2]

“Not sure that the apology for booking the patient with the incorrect clinician is needed.” [GP6]

“It’s intriguing to see all the letters ‘strongly recommend’ weight loss when this isn’t even implying in the

original notes.” [GP4]

employing linguistic metrics to assess pronoun usage, and
an original finding of the paper was higher adoption of
more directive, second-person pronouns, in ChatGPT
writing patient-facing notes.

The study has several limitations. The cases were
restricted to three fictional clinical notes to uphold
privacy and confidentiality; conceivably, however, use of
a wider range of documentation written by actual doctors
could have influenced our findings. The prompt was also
limited to a single sentence, without the provision of exam-
ples or followed by corrective feedback. While this was
done in an attempt to recreate a typical ChatGPT user,
prompt engineering in a healthcare context is a rapidly
developing.”’ In addition, our nonpurposive sample of

GPs rating the documentation was small and may have
affected the findings. Another limitation was that we used
generative Al to rewrite documentation without input
from GPs. However, it is not envisaged that these tools
are close to replacing or disintermediating doctors in
writing documentation.?> Rather, commentators propose
that if these tools comply with patient privacy and are
adopted in the future, clinicians may always be required
to act as overseers to ensure note accuracy, appropriateness,
and safe use.'”? A potential limitation of sentiment ana-
lysis is that some words could be considered questionable
without additional contextual information, for example
the word “including” might be viewed as a positive senti-
ment within the phrase “including blood in your stool.”




Kharko et al.

11

The use of a deductive qualitative approach to empathy ana-
lysis helped to supplement this limitation. Our study also
did not include patients’ perspectives on the content,
style, and readability of ChatGPT outputs; ultimately,
however, patients’ views will be critical to understand the
adequacy of these tools in assisting with documentation,
including how doctors should edit generative Al notes.

Further experimental studies are required to investigate
the adequacy of these tools in assisting with clinical docu-
mentation, including how they respond to different
prompts.>® For example, studies could examine repeated
prompts of the same fictional case to assess long-term
medical fidelity and test the temporal consistency of
content changes. Further, a variety of generative Al tools
trained on clinical data are increasingly being adopted in
practice. Studies should also examine physicians views
about the ease of use of these tools within clinical work-
flow, and their potential efficiency to assist with documen-
tation. 308! Finally, more research is needed to explore
patients’ opinions on clinical documentation created, or
co-created by generative Al. For example, studies could
explore how patients perceive “empathy” that is generated
by chatbots.

Conclusions

Compared with fictionalized GP notes across three case
studies, ChatGPT 3.5 and 4.0 wrote longer notes, embed-
ding higher presence of second person pronouns.
ChatGPT also decoded medical abbreviations, but readabil-
ity metrics showed that the generated notes required a
higher reading proficiency, with ChatGPT 3.5 demanding
the most advanced level. Across all notes, ChatGPT
offered higher signatures of empathy across cognitive, com-
passion/sympathy, and prosocial cues. Medical fidelity
ratings varied across all three cases with version 4.0 rated
superior. Despite this, some GPs reported that they would
be willing to use the generated notes unchanged. Our
study highlights the need for deeper, ongoing analysis of
the quality of clinical documentation generated by
LLM-powered chatbots. Finally, our study highlights the
need for greater guidance among clinicians about how to
adopt these tools safely and ethically.
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