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Abstract

Prompt engineering isarelatively new field of research that refersto the practice of designing, refining, and implementing prompts
or instructions that guide the output of large language models (LLMs) to help in various tasks. With the emergence of LLMs, the
most popular one being ChatGPT that has attracted the attention of over a100 million usersin only 2 months, artificial intelligence
(Al), especially generative Al, has become accessible for the masses. Thisis an unprecedented paradigm shift not only because
of the use of Al becoming more widespread but also due to the possible implications of LLMs in health care. As more patients
and medical professionals use Al-based tools, LLMs being the most popular representatives of that group, it seemsinevitableto
address the challenge to improve this skill. This paper summarizes the current state of research about prompt engineering and,
at the same time, aims at providing practical recommendations for the wide range of health care professionals to improve their
interactions with LLMs.
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businesses, medical associations have rel eased guidelines about

The Emergence of Large Language
Models and Prompt Engineering

With the emergence of large language models (LLMs), with
the most popular one being ChatGPT that has attracted the
attention of over a 100 million usersin only 2 months, artificial
intelligence (Al), especially generative Al hasbecome accessible
for the masses [1]. Thisis an unprecedented paradigm shift not
only because of the use of Al becoming more widespread but
also due to the possible implications of LLMs in health care

[2].

Numerous studies have shown what medical tasks and health
care processes LLMs can contribute to in order to ease the
burden on medica professionals, increase efficiency, and
decrease costs [3].

Health careingtitutions have started investing in generative Al,
medical companies have started integrating LLMs into their
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the use of these models, and medical curriculahave also started
covering this novel technology [4-6]. Thus, a new, essential
skill has emerged: prompt engineering.

Prompt engineering is a relatively new field of research that
refers to the practice of designing, refining, and implementing
prompts or instructions that guide the output of LLMs to help
in various tasks. It is essentially the practice of effectively
interacting with Al systems to optimize their benefits.

In the context of medical professionals and health care in
general, this could encompass the following:

« Decision support: medical professionals can use prompt
engineering to optimize Al systems to ad in
decision-making processes, such as diagnosis, treatment
selection, or risk assessment.
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- Administrative assistance: prompts can be engineered to
facilitate administrative tasks, such as patient scheduling,
record keeping, or billing, thereby increasing efficiency.

- Patient engagement: prompt engineering can be used to
improve communication between health care providersand
patients. For example, Al systems can be designed to send
promptsfor medication reminders, appointment scheduling,
or lifestyle advice.

«  Research and development: in research scenarios, prompts
can be crafted to assist in tasks such as literature reviews,
data analysis, and generating hypotheses.

- Training and education: prompts can be engineered to
facilitate the education of medical professionals, including
ongoing training in the latest treatments and procedures.

« Public health: on a larger scale, prompt engineering can
assist in public health initiatives by helping anayze
population health data, predict disease trends, or educate
the public.

Prompt engineering, therefore, hasthe potential to improvethe
efficiency, accuracy, and effectiveness of health care delivery,
making it an increasingly important skill for medical
professionals.

This paper summarizes the current state of research on prompt
engineering and, at the same time, aims at providing practical
recommendationsfor thewide range of health care professionals
to improve their interactions with LLMs.

The State of Prompt Engineering

The use of LLMs, especially ChatGPT, comes with major
limitations and risks. First, since ChatGPT is not updated in
real time and its training data only include information up to
November 2021, it may lack crucial, up-to-date medical research
or changes in clinical guidelines, potentialy impacting the
quality and relevance of its responses. Furthermore, ChatGPT
cannot access or process individual user data or context, which
limits its ability to provide personalized medical advice and
increases the risk of data misinterpretation.

There is aso a crucial need for users to verify every single
response from ChatGPT with a qualified health care
professional, as the model's answers are generated on the basis
of patternsin the datait wastrained on and may not be accurate
or safe.

The model's inability to empathize or deliver sensitive
information may also result in a subpar patient experience.
Importantly, potential breaches of patient confidentiality could
violate privacy laws such as the Health Insurance Portability
and Accountability Act of 1996 in the United States. Despite
its potential as an assistive tool, these limitations necessitate
careful consideration of its application in health care[7].

While these risks are significant, the potential outcomes can
outweigh them; therefore, the need for improving at designing
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better prompts has grown extensively since the launch of
ChatGPT.

There have been attempts at addressing this issue. One study
aimed at designing a catalogue of prompt engineering
techniques, presented in pattern form, which have been applied
to solve common problems when conversing with LLMs [8].
Another study provided a summary of the latest advances in
prompt engineering for a very specific audience, researchers
working in natural language processing for the medical domain,
or academic writers [9,10]. One study introduced the potential
of an Al system to generate health awareness messagesthrough
prompt engineering [11].

While there is research in the field, it is clear that there have
been no comprehensive, yet practical guides for medical
professionals. Thisis the gap that this paper aimsto fill.

How to Improve at Prompt Engineering

Asin the case of any essential skill, becoming better at prompt
engineering would involve an improved understanding of the
fundamental principles of the technology, gaining practical
exposure to systems using the technology, and continually
refining and iterating the skill based on feedback.

The following are some concrete steps that a health care
professional can take to improve their skills in prompt
engineering:

« Understanding the underlying principles of how Al and
machine learning models work can provide a foundation
on which to build prompt engineering skills. As shown, it
is possible to gain that understanding without any prior
technical or coding knowledge [12].

- Familiarizing themselves with the LLMsthey are working
with as each system has its own set of capabilities and
limitations. Understanding both can help craft more
effective prompts.

- Practice makes perfect; therefore, attempting to interact
with LLMs regularly and make a note of the prompts that
yield themost helpful and accurate results can have benefits.

It is also important to constantly test prompts in real-world
scenarios as their effectiveness is best evaluated in practical
application.

Specific Recommendations for Better
LLM Prompts

Besidesthese general approaches, hereisasummary of specific
recommendations with practical examples that a health care
professional might want to consider to improve their skillsin
prompt engineering. Figure 1 summarizes these
recommendations, their examples with ChatGPT’s key terms,
limitations, and the most popular plugins.
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Figure 1. A cheat sheet of prompt engineering recommendations for health care professionals with examples for each: ChatGPT’s key terms and their
explanations, its limitations, and its most popular plugins. A high resolution version is attached as Multimedia Appendix 1.

Introduction To Prompt Engineering
In Healthcare

;-
@ BRIEF EXPLANATIONS

o form of arfifcial inte ._-an—a|! thart creates rew cortert by loaking ot patierrs

wne ? the esepie duts

piage models that cen eScently underatand, - 4 prechot test
the most .J;..LI.: LM
o phvess of sebence used to initiste a corversation with LLs

Prompt enginserng — the procase and piactics of IMprowing tha qually of suliute Bassd on Better prompte

LITITAr 20, Qonanaie an

M

Yam. SPECIFIC PROMPT RECOMMENDATIONS

The Mo Spactfe yeur
promiot |a, the e soouste
ha responss i liely te be,

-~
\1.

Eu it vt ity difasmnt

proempt ot vioal

["2'\ T il BTG ded
5 mrovide the contaxt|

(s

Dot .
Wt v the merptoes of GINED. W

f Bt for Lan

S i el e parieeiel merpies of COVMD-S"
I—-nm:um-\:

Y

g Immwge #l-.nwﬁ.l-vlllli-l
Vol o i b 7
R

i OO
*a myrgtore of CIVD-N0

./:\I Identity the owerall gosl
b ot of your prompt Siretd

T4 i 10 gut 8 et e ol
5 e f § TOURUSS WSS BN

i P s cpeiefinsten B T

Cv;laqu-e-p-ﬂh--,l-
Sy \—; I i mobarty
st patme et
T Pwen ety e g e st afel i
o e BT SR O 8 BAOCRS,
S of ok el DreeGFT thae you some
odlan] i sy i d 2k F b g
a1 g

And the +1, Set Realistio
) eptatinn

et P
W o e i g bbb

L this moeth sbt Alshsee 4P

= ‘Seubric fromet

® W e wor of The maje ——sh
TR B T e s Tt

9 .
g WHer bras magany ™
o

CHATGPT'S MAJOR LIMITATIONS

I canmot acoess the Intermet after Nevember, 2021,
ChatCPT doss nat have medicsl sxpertas and It s net 8 vubsth e for profsssional redical advics.

It might panarate hallucinate inoorect or miskeading nformat ion and even msounces.
EhatGFT meks & raal-time undecstanding of The workl
Without proper snfegumnds, ssraitiue patient information could ba ot risk, In addition, questions about acoourtability

in eme of arrere ac harm sree

b

tam. PLUGINS FOR HEALTHCARE

Scholarhl
Baarehes in d0M
nesreved DapDe s
wuplcre scientific FFe

r—  BakYeurPDF
A .
st 4

o your fingertips.

D by yor e
 answers, and bring informatior

Show Ma Disgrams

marts, fird Create ard adit dagram

4 drectly inchat.

Wadteam Shownetas

/J\.rnu sompatation. math
curated krowhecgs & real-time
data thecugh Wk enjiioha

BT b

Turna long podoasts inso

| Wicleo Swumenary
Summarizes YouTube video
highiigihts.

Be as Specific as Possible

The more specific the prompt, the more accurate and focused
theresponseislikely to be. Thefollowing isan example prompt:

L ess specific: “ Tell me about heart disease.”
More specific: “What are the most common risk factorsfor
coronary artery disease?’

https://www.jmir.org/2023/1/e50638
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Describethe Setting and Provide the Context Around
the Question

One must consider the discussion oneis having with ChatGPT
as a discussion one would have with a person they just met,
who might still be able to answer their questions and address
one's challenges.
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The following is an example prompt: “I'm writing an article
about tipsand tricksfor ChatGPT prompt engineering for people
working in healthcare. Can you please list a few of those tips
and tricks with some specific prompt examples?’

Experiment With Different Prompt Styles

The style of one's prompt can significantly impact the answer.
One can try different formats such as asking ChatGPT to
generate alist about their brief or to provide a summary of the
topic. Thefollowing is an example:

« Direct question: “What are the symptoms of COVID-197"

+ Request for a list: “List al the potential symptoms of
COVID-19”

+ Request for a summary: “Summarize the key symptoms
and progression of COVID-19.”

« Process. “Provide a step-by-step process of diagnosing
COVID-19”

Identify the Overall Goal of the Prompt First

Describe exactly what kind of output is being sought. Whether
it would be getting creative ideas for an article, asking for a
specific description of an advanced scientific topic, or providing
alist of examples around questions, defining it helps ChatGPT
come up with more relevant answers. The following is an
example: “I'd liketo get alist of 5 ideas for a presentation at a
scientific event to make my research findings more easily
understandable”

Ask it to Play Roles

This can help streamline the desired process of obtaining the
information or input one was looking for in a specific setting.
With new topicswithout prior knowledge, it isprudent to obtain
only abasic description; in addition, one can a so ask ChatGPT
to act asatutor and help dive into a detailed topic step-by-step.
The following are a couple of examples:

« “Act as a Data Scientist and explain Prompt Engineering
to aphysician.”

« “Act as my nutritionist and give me tips about a balanced
Mediterranean diet.”

Iterate and Refine

Evenif one’'s skillsin prompt engineering are advanced, LLMs
change so dynamically that onerarely get the best response on
was looking for after the first prompt attempt. Constantly
iterating prompts is something with which we should get
accustomed. Usersof LLMsare also encouraged to ask the LLM
to modify the output based on feedback on its previous response.

Usethe Threads

One can navigate back to a specific discussion by clicking on
the specific thread in the left column on ChatGPT’s dashboard.
Thisway, one can build upon the details and responses one has
already received in apreviousthread. Thiscan savealot of time
as there is no need to describe the same situation and al the
feedback ChatGPT has received on its responses.

Ask Open-Ended Questions

Open-ended questions can provide a broader, more
comprehensive understanding of the user's situation. For
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instance, asking “How do you feel?’ rather than “Do you feel
pain?’ alowsfor awider array of responsesthat can potentially
provide more insight into the patient's mental, emotional, or
physical state. Open-ended questions can a so help to generate
a larger data set for training Al models, making them more
effective. Lastly, asking open-ended questions allows ChatGPT
to display its potential better by leveraging its training on a
diverse range of topics. This can lead to more unexpected and
creative solutions or ideas that a health care professional might
not have thought of. The following is an example:

« Closed question: “Is exercise important for patients with
osteoporosis?’

«  Open question: “How doesregular physical activity benefit
patients with osteoporosis?’

Request Examples

Asking for specific examples can help to clarify the meaning
of aconcept or idea, making it easier to understand. Especialy
with complex medical terminology or procedures, examples
can provide a practical context that aids comprehension. Also,
examples often help in visualizing abstract or complicated ideas.
When ChatGPT provides examples, it can showcase how a
certain concept or rule is applied in different scenarios. This
can be beneficial in health care, where theoretical knowledge
needs to be connected to real-world applications.

Temporal Awareness

Thisrefersto the model's understanding of time-related concepts
anditsability to generate contextually relevant responses based
on time. Therefore, describing what time line the prompt and
the desired output would be related to helps LLMs provide a
more useful answer. The following is an example:

- Without a time reference: “Describe the healing process
after knee surgery.”

- Withatimereference: “What can apatient typically expect
during the first six weeks of healing after knee surgery?’

Set Realistic Expectations

Knowing the limitations of Al tools such as ChatGPT iscrucial,
as it helps set redlistic expectations about the output. For
instance, ChatGPT cannot access any data or information after
November, 2021; it cannot provide personalized medical advice
or replace a professional's judgement. The following is an
example:

« Unrealistic prompt: “What's the latest research published
this month about Alzheimer's?’

« Redlistic prompt: “What were some of the major research
breakthroughsin Alzheimer's treatment up until 20217

Use the One-Shot/Few-Shot Prompting M ethod

The one-shot prompting method is one in which ChatGPT can
generate an answer based on asingle example or piece of context
provided by the user. The following is an example:

«  Generate 10 possible names for a new digital stethoscope
device.
« A namethat | likeis DigSteth.
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With the few-shot strategy, ChatGPT can generate an answer
based on afew examples or pieces of context provided by the
user. The following is an example:

«  Generate 10 possible names for a new digital stethoscope
device.
« Namesthat | likeinclude:
- Digita
+  Steth
- Stethoscope

Prompting for Prompts

One of the easiest ways of improving at prompt engineering is
asking ChatGPT to get involved in the process and design
prompts for the user. The following is an example: “What
prompt could | use right now to get a better output from youin
this thread/task?’

Conclusions

Asthe skill of prompt engineering has gained significant interest
worldwide, especially in the health care setting, it would be
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important to include teaching the practical methods this paper
described inthemedical curriculum and postgraduate education.
While the technical details and background of generative Al
will probably beincluded in future curricula, it would be useful
for medical students to learn the most practical tips of using
LLMs even before that happens.

The general message for every LLM user should be that they
could use such Al toolsto expand their knowledge, capabilities,
and ideasinstead of solving things on their behalf. Ideally, this
approach and mindset would stem from trained medical
professionals who could share it with their patients.

In summary, as more patients and medical professionals use
Al-based tools—L L Ms being the most popular representatives
of that group—it seems inevitable to address the challenge to
improve at this skill. Furthermore, as doing so does not require
any technical knowledge or prior programming expertise,
prompt engineering alone can be considered an essential
emerging skill that helps leverage the full potential of Al in
medicine and health care.

| used the generative Al tool GPT-4 (OpenAl) [1] during the ideation process to make sure the paper covers every possible prompt
engineering suggestion of value. During that process, | tested the prompt engineering recommendations | made in the paper

through imaginary scenarios.
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