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Abstract

Pain management expertise is mainly captured in clinical notes, which are unstructured and pre-

dominantly composed of natural languages written by physicians. Identifying the relationships

between patient data and individualized treatment strategies is challenging as it requires a deep un-

derstanding of clinical notes. This paper investigates the application of ChatGPT, a popular Large

Language Model (LLM) known for its impressive generative abilities in AI, for summarizing pain

management data and providing treatment suggestions. Using the templates created by ChatGPT,

we successfully extracted paired pain-treatment examples from existing electronic health records.

Through in-context learning on the few-shot demonstrations, ChatGPT can generate new person-

alized treatment plans for new patients.
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I. Introduction

Pain management is a critical and intricate field in healthcare. Its primary objective is to cater to

the diverse and individualized needs of patients experiencing pain [11, 12]. The effective treatment

of pain hinges on in-depth understanding of each patient’s unique circumstances, including their

medical history, pain characteristics, and responses to previous treatments [2, 7]. Such crucial
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information is often contained in clinical notes, which serve as a rich repository of patient data.

These notes, however, are often unstructured and can be overwhelming in quantity, making their

analysis a significant challenge in pain management [15, 6].

Over the past year, various LLMs such as LlaMa [18], PaLM[3], BLIP[10] and ChatGPT[13],

have brought significant impact on industries. They have showcased impressive capabilities across

a wide range of applications, ranging from their proficiency in general content creation[1, 5, 4] to

their excellence in delivering personalized solutions in customer service[17, 16] and even person-

ality assessment [14, 9]. Impressed by its strong natural language understanding and generation ca-

pabilities, this paper aims to design prompting approaches to tailor ChatGPT to pain management

practice. Specifically, we ask ChatGPT to create templates to summarize and reformat existing

anonymized electronic health records (EHRs) into pain conditions and treatments pairs. We tailor

ChatGPT to the task of pain treatment recommendation [8] by conducting in-context learning on

few-shot pain-treatment pairs. In the testing scenarios, only the pain conditions are provided and

ChatGPT is required to generate treatment recommendations to assist pain doctors.

II. Methodology

A. Overview

In this paper, we propose a novel approach that conducts in-context learning for GPT-4V using few-

shot data from patients experiencing pain. This method improves the ability of GPT-4V to help

diagnose, manage, and treat pain, providing useful suggestions in patient care. As shown in Fig.

1, the overall pipeline is: 1) identify and extract key attributes directly linked to pain diagnosis and

treatment; 2) summarize the patients’ details using templates generated by GPT-4V; 3) construct

paired data comprising patient history and their corresponding pain management/treatment plans,
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[Input the table with a few patients, including all attributes ]

Select the necessary attributes for
pain managements/treatments ...

Pain intensity, Pain duration, Pain
presentation and description ...

Provide a template to encompass values of
these attributes for pain treatments ...

[Template I]

Request instructions for a prompt to use
the template for pain treatments ...

[Prompt I]

Replace the key words [pain managements
/treatments] by [pain diagnosis] to get

[Prompt II] + [Template II]

[Input the table with a new patient,
without treatment related attributes]

[Input the table with a few patients,
including all attributes ]
perform In-Context Learning

Given the medical record, please exclude
the empty/uninformative attributes

Attribute 1, Attribute 2, Attribute 3,
Attribute 4 (None value), Attribute 5 ...

Pain Summary

[Patient 1] A1: xx; A2: xx
[Patient 2] A1: xx; A2: xx
......

Pain Management and
Treatment Summary

[Patient 1] B1: xx; B2: xx
[Patient 2] B1: xx; B2: xx
......

Pain Summary

[Patient n] A1: xx; A2: xx

Pain Management and
Treatment Summary

[Patient n] PREDICTIONS

(a)

(b)

Refine treatments with prompts
(e.g., use domain knowledge)

(b) Evaluation Stage:(a) Instruction Stage:

Fig 1 Schematic diagram of the proposed approach for pain treatment.

for the in-context learning of GPT-4V; 4) evaluate the learned GPT-4V on new unseen patient

cases. We depict this pipeline in the subsequent sections.

B. Essential Attributes Extraction

The original data, comprising various patients’ medical records, often contains numerous missing

values and attributes that may not be relevant to pain management and treatment. For convenient

understanding and analysis of GPT-4V, we initially utilize GPT-4V to autonomously identify and

extract the essential attributes. We format the raw data into a tabular structure and then feed it into

GPT-4V. For the extraction of attributes, we employ the following prompt:

“Please read the table and exclude the first-row attributes for which some samples do not

possess specific values or text (e.g., not providing any information about the attribute). Then,

please output each of the excluded attributes with the detailed reason for exclusion. Finally, please

output all included attributes. Each attribute should be output line by line. ”
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Subsequently, we ask GPT-4V to refine the selection of essential attributes. We use the specific

prompt: “Please select the essential attributes from above that are determined or highly related

to the final pain diagnosis/managements and treatments”. This step ensures a more focused and

relevant extraction of attributes.

C. Patients Case Summarization

Utilizing the attributes extracted above, we direct GPT-4V to create templates for summarizing pa-

tients’ pain diagnoses and pain treatment. Each template is designed to include the patient’s basic

information, alongside their specific pain diagnosis or treatment details. These structured sum-

maries are intended to 1) aid doctors in more effectively evaluating patient conditions, diagnosing

pain, and deciding on suitable treatments; 2) help GPT-4V better understand the patient’s medical

records. The specific prompts designed for this task are as follows:

“I kindly request a template for summarizing patient details, encompassing the above aspects

or attributes. This template should include placeholders that can be filled in with the specific

details of each patient. The intention is for these tailored summaries to assist doctors in evaluating

the patient’s condition and diagnosing pain [or determining appropriate treatments]. Please make

sure all information in the template can be extracted from table data.”

D. Few-Shot In-Context Learning

For each patient’s data, we have developed two distinct templates focusing on pain diagnosis and

treatment. The contents in these templates are structured as pairs, encompassing [patient’s basic

information, corresponding pain diagnosis] and [patient’s basic information, corresponding pain

treatment]. We input patients’ information extracted according to these two templates into GPT-
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4V for in-context learning. This process is designed to enable GPT-4V to acquire specialized

knowledge in the domain of pain diagnosis and treatment. To facilitate this learning, we utilize the

following prompts:

“Kindly examine the provided table and proceed to create a patient diagnosis summary for

each patient in the Table using the following specified prompt template [generated above]” and

“Please output the pain management and treatment summary for all patients based on the above

information and using the following template [generated above]”.

Next, we input the patients’ information (structured by the above templates) into GPT-4V,

tasking it to comprehend the knowledge of pain diagnosis and treatment. To guide this process,

we employ the following prompt: “Kindly take note of the above patients’ details, including how

to diagnose and treat pain. Following this, I will present information about another patient, and I

would appreciate your assistance in proposing corresponding pain treatment recommendations.”

E. Evaluation

For the evaluation phase, we input the patient’s information into GPT-4V, formatted the same

as the previously used tables, but excluding treatment contents. Our objective is to recommend

pain treatments. We accomplish this by first extracting patient information using the same pain

treatment template created earlier. Then, we prompt GPT-4V to fill in the attributes marked as

”null/not indicated.” The specific prompts used for this purpose are detailed as:

“Please output the pain management and treatment summary for two patients using the above

Patient Summary for Pain Management and Treatment template. Note that some attributes related

to treatments are masked, please use the above patient information, context information, and your

domain knowledge to generate.”
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Note that the generated pain treatments can be further refined by adding prompts (e.g., use

context information and domain knowledge).

III. Experiments

A. Datasets

We conduct experiments on a self-collected pain management dataset that has a total of 5 partic-

ipants. The dataset provides a detailed compilation of demographic, personal, and health-related

information on various participants. It includes attributes such as participant sex, race, age, marital

status, number of children, housing situation, education level, and occupation. Additionally, it en-

compasses detailed medical consultation histories, including the number of specialists consulted,

as well as specific reviews in orthopaedics, rheumatology, neurology, cardiology, physiotherapy,

psychology, occupational therapy, and podiatry.

B. Results

We utilize the data from three participants in the dataset as training data for in-context learning

with GPT-4V, while the data from two other participants, stripped of their pain treatment details, are

used for testing. Our approach begins by identifying key attributes closely related to pain diagnosis

and treatment using GPT-4V, as shown in the patient summary template in Fig. 2. Subsequently,

we construct a pain diagnosis and treatment template to conduct in-context learning. After that,

we present GPT-4V with the task of filling out this template for new unseen patients, thereby

generating appropriate treatment recommendations (detailed results are depicted in Fig. 2). The

templates and treatment plans generated for these unseen patients underscore the effectiveness of
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Patient ID: 10

Personal Information:

• Sex: Female
• Race: Chinese
• Age: 87
• Marital Status: No data
• No. of Children: 4
• Housing: With son's family and maid
• Education: No data
• Occupation: No data
• Work Status: No data

Health and Medical History:

• Existing Medical Conditions: Osteoporosis, 
Hyperlipidemia, Upper respiratory infection

• History of Surgical Procedures: 2015: Upper GI 
endoscopy and sigmoidoscopy

• Functional Status: Requires assistance in daily living
• Current Health (1-5): 2
• Previous Health (1-5): 3

Pain Specific Information:

• Diagnoses Related to Pain: Functional abdominal pain -
likely irritable bowel syndrome

• Pain Duration: 2 years
• Pain Restriction: Interference with sleep and appetite
• Pain Presentation and Description: Pulling pain in the 

lower abdominal region
• Pain Descriptions and Symptoms (Self-Report): None
• Pain Intensity: Variable, 7 reported in one session

Impact of Pain:

• Emotional Impact of Pain (1-10): No impact
• Social Activities Impact (1-5): Mild impact

Treatment History:

• Treatment Seeking & Usage: Not indicated
• Pain-Related Injections: None
• Pain Medicine: N/A
• Number of Specialists Seen Besides Pain: Multiple, 

including General Physiotherapy, Dietetics, Cardiology, 
etc.

Professional Consultations:

• Pain/General Physiotherapist: Not indicated
• Pain Psychologist: Not indicated ​​◊◊

Patient ID: 10

Personal Information:

• Sex: Female
• Race: Chinese
• Age: 87
• Marital Status: No data
• No. of Children: 4
• Housing: With son's family and maid
• Education: No data
• Occupation: No data
• Work Status: No data

Health and Medical History:

• Existing Medical Conditions: Osteoporosis, Hyperlipidemia, Upper 
respiratory infection

• History of Surgical Procedures: 2015: Upper GI endoscopy and 
sigmoidoscopy

• Functional Status: Requires assistance in daily living, possibly due to 
age and medical conditions

• Current Health (1-5): 2
• Previous Health (1-5): 3

Pain Specific Information:

• Diagnoses Related to Pain: Functional abdominal pain - likely 
irritable bowel syndrome

• Pain Duration: 2 years
• Pain Restriction: Interference with sleep and appetite
• Pain Presentation and Description: Pulling pain in the lower 

abdominal region
• Pain Descriptions and Symptoms (Self-Report): Consistent with 

abdominal discomfort, possibly requiring gastroenterological 
evaluation

Impact of Pain:

• Emotional Impact of Pain (1-10): No impact
• Social Activities Impact (1-5): Mild impact

Treatment Plans:

• Treatment Seeking & Usage: Likely under regular medical 
supervision due to age and multiple health conditions

• Pain-Related Injections: May have received localized treatments for 
osteoporosis

• Pain Medicine: Possible use of mild analgesics and medications for 
gastrointestinal comfort

• Number of Specialists Seen Besides Pain: Involvement of multiple 
specialties including Gastroenterology and Cardiology

Professional Consultations:

• Pain/General Physiotherapist: Potential benefit from gentle 
physiotherapy for overall mobility

• Pain Psychologist: Not indicated, but may benefit from social support 
interventions considering her advanced age and living situation

Patient Summary

Treatment Recommendations by GPT-4V

Fig 2 An illustration of GPT-4V generated treatment recommendations for an unseen patient.

targeted prompting techniques in enabling GPT-4V to provide well-reasoned suggestions in the

realm of pain management and treatment.
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IV. Conclusion and Future Work

This paper provides a proof-of-concept study on a few-shot anonymized dataset for the application

of ChatGPT (GPT4V) in pain management. We develop a pipeline that extracts structured data

from unstructured clinical notes as few-shot demonstrations for ChatGPT to generate personalized

treatment strategies through in-context learning. Empirical experiments reveal that ChatGPT can

identify key pain attributes and provide detailed treatment plans. Our study demonstrates its poten-

tial to assist pain doctors and improve efficiency in pain management. In the future work, we will

explore integrating chain-of-thought reasoning to enhance the coherence between the AI-generated

treatment strategies and doctor’s decision-making processes.
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