
A Pipeline for Creating Patient-Centered 
Radiology Education Material
Presenter: Timothy Arleo, MD

Deangelo Harris, MD
Jada Hislop, MD
John Moon, MD
Hanssen Li, MD
Correspondence: Nadja Kadom, MD (nkadom@emory.edu)

Department of Radiology, Emory University, Atlanta, GA, USA



• The American Medical Association (AMA) and National Institutes of Health (NIH) 
recommend that patient education material (PEM) are written at a 6th – 8th  grade reading 
level

• We found that our institution’s radiology PEM by far exceed the 8th grade reading level, 
were too long, were poorly designed, and contained some inaccurate information 
regarding imaging exams at our institution

Background and Project Aim

To develop a pipeline for creating patient-centered radiology education materials using 
ChatGPT for efficiency, as well as radiology staff and patient and family advisors (PFA) as 

subject matter experts.

Project Aim



Methods
Document Sourcing: Existing PEM were collected by two radiology residents

Editorial Stage: Two radiology residents and one attending radiologist faculty member combined information from multiple PEM into a 
single unified document, approximately one page in length

Language Simplification: A prompt was created in ChatGPT-4.0 to which each drafted PEM was inputted to simplify language below the 
7th grade reading level

Image Creation: Simplified images of each examination type were created in Adobe InDesign and added to the PEM

Subject Matter Expert Review: Radiology modality directors and divisional faculty to reviewed each PEM using the AHRQ Patient 
Educational Material Assessment Tool (PEMAT) survey. Additional qualitative feedback was used to adjust PEM

Patient Ratings: Patient and family advisors (PFA) volunteers were recruited to assess PEM understandability using a modified version of 
the AHRQ (PEMAT) survey

Institutional Branding and Visual Aides: PEM were sent to the communications and marketing team for institution-specific branding



• Original documents were iteratively revised using ChatGPT 
and a small group of subject matter experts (2 radiology 
residents and 1 radiology attending)

Language Simplification: ChatGPT 4.0

Original text New Chat 
GPT output

Revised 
ChatGPT Prompt

1st ChatGPT 
output

1st ChatGPT 
Prompt

• Observation: ChatGPT was good at simplifying language, but 
sometimes changed the meaning or simplified too much

Please translate the 
following medical text 
into a version that is 
friendly, reassuring, 
and appropriate for 
patients, while also 
being simple enough 
for a 6th-grader to 
understand. Use 
language that is warm 
and supportive, and 
explain any medical 
terms in a way that is 
easy and clear:

What is a CT Scan?
A CT Scan is like a super-
powered camera that can 
take special pictures of 
the inside of your body! 
You'll lie on a cozy, 
moving bed and slide into 
a big, doughnut-shaped 
machine.
Special Dye for Clear 
Pictures!
Sometimes, to get the 
best pictures, doctors use 
a ‘magic juice’ called 
contrast dye […]

As the Patient Education Material Simplification 
Tool, your role is to transform medical texts into 
versions that are friendly, reassuring, and suitable for 
patients, particularly aiming for a 6th to 7th grade 
reading level. Use language that is clear, supportive, 
and mature, avoiding childish or overly simplistic 
terms. It 's important to explain medical terms in a 
way that is straightforward and easy to comprehend. 
The goal is to make the information welcoming and 
understandable, maintaining a balance between 
simplicity and maturity, and removing complex 
jargon or technical language that could be confusing. 
Always calculate and report the Flesch-Kincaid 
Grade Level at the end of your rewrite to ensure it 
aligns with the target reading level. Remember to 
engage with users in a manner that is empathetic 
and educational, focusing on making complex 
medical information accessible and digestible.

A CT scan is a special kind 
of X-ray that takes 
detailed pictures of the 
inside of your body. It 's 
done using a big machine 
with a hole in the middle, 
called a CT scanner.
Sometimes, doctors use a 
special dye called 
"contrast dye" to make 
certain areas in your body 
show up better in the 
pictures […]

Examples of oversimplified 
syntax 

Improved syntax

Additional qualifiers included in revised prompt

A CT scan (computed 
tomography scan) is an 
imaging scan. It uses X-
rays and a computer to 
make detailed pictures of 
different areas of the 
body […]. In this 
procedure, the pictures 
will be taken in a large 
machine that has an 
opening. Depending on 
the type of exam, a 
substance called contrast 
dye […]



• Survey from the Agency for 
Healthcare Research and Quality 
(AHRQ) for quantitative assessment of 
understandability and actionability of 
printed material 

• PFA modified survey: PEMAT survey 
language was simplified for improved 
understanding among PFA volunteers

• Only questions assessing 
understandability were included, as 
PEM were not meant to be actionable

• Threshold score of 70%: considered 
sufficiently understandable

• A summary was not included as each 
document was not to exceed one page 
and we felt that subheadings were 
more useful than a summary

AHRQ PEMAT-P 
Survey

5



• 64 modality directors and 
divisional faculty provided 
feedback: 16 for CT, 13 for 
MRI, 22 for US, 5 for 
fluoroscopy, 8 for 
conventional radiography

• 63/ 64 (98%) respondents 
rated understandability of the 
new documents over 70% 
(threshold score)

• 39/ 64 (61%) subject matter 
experts provided additional 
qualitative feedback

Results: Subject Matter Expert PEMAT-P
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Average Subject Matter Expert PEMAT-P scores per PEM 
document. Error bars indicate the maximum and minimum scores. 

Red line: PEMAT-P threshold score.



• 40 PFA recruited, 26 
responded (65% response 
rate)

• PFA per document: 6/ 8 
(75%) CT, 5/ 8 (63%) MRI, 
8/ 8 (100%) US, 4/ 8 (50%) 
fluoroscopy, 3/ 8 (38%) 
conventional radiography

• 25/ 26 (96%) respondents 
rated over 70% (threshold 
score)

Results: PFA PEMAT-P

50.0

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

95.0

100.0

Overall CT MRI US Fluoroscopy Convetional
Radiography

PE
M

AT
-P

 S
co

re
 (%

)

Modality Patient Education Material

Patient Family Advisor PEMAT-P

Average PFA PEMAT-P scores. Error bars indicate the maximum 
and minimum scores. Red line: PEMAT-P threshold score.



• Readability levels for the PEM using Flesch 
Kincaid Readability Scores (FKRS) met 
AMA and NIH recommendations (6th and 
8th grade reading levels, respectively)

• Flesch Kincaid Grade Level (FKGL): a score 
standardized to a U.S. educational system 
grade level, therefore easily comparable to 
the AMA and NIH grade reading 
recommendations 

• Flesch Reading Ease Score (FRES): A higher 
FRES score indicates easier readability. 
70.0 grades as, “fairly easy to read”

Results: Readability levels

Modality
Init ial 

document  
FKGL

Final 
document  

FKGL

Final 
document  

FRES

Computed Tomography (CT) 4.8 5.8 75.8

Magnetic Resonance Imaging (MRI) 5.9 5.8 75.7

Ultrasound (US) 5.9 6.3 69.1

Fluoroscopy 5.9 5.9 75.4

Conventional Radiography 6.3 6.2 69.3



Before-After
Example



Discussion
• Established a pipeline for creating patient centered PEM that are readable and understandable 
• Established that the pipeline process is efficient and reproducible 
• Utilized ChatGPT-4.0 and Flesch Kincaid Readability Scores as cost-effective and efficient language 

simplification tools
• The PEMAT-P tool was successfully adapted for use by PFA  and feedback from patient and family 

advisor (PFA) volunteers was critical in validating that our pipeline yielded understandable documents

• Conducted at single institution
• Small PFA sample sizes per PEM
• Intrinsic subjectivity in creation of initial documents limits certain aspects of reproducibility
• Visual aides for PEM were not evaluated for understandability and/ or patient satisfaction
• Communications and graphic design resources vary depending on the institution

Limitations
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