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Background
• 9 in 10 U.S. adultsstruggle with limited health literacy 

(HL) associated with higher rates of 1-6

o Hospital admissions, readmissions
o Medication nonadherence
o Healthcare cost
o All -cause mortality

• HL rates are 2-3x lower in marginalized 
populations, disproportionally affects 7, 8

o Older adults
o Racial and ethnic minorities
o Limited English proficiency
o Limited educational opportunity



“

• 21st Century Cures Act mandates all health 
documents be made available to patients in their 
EHRs 

• 71% patients report accessing EHRs to read 
clinical notes, majority reading discharge 
summary notes (DSNs)9, 10

• Clinical notes have a very low level of 
readability , hindering patients’ ability to engage 
in shared decision-making 10

• Use of GPT to improve EHR readability and 
empower patients, especially those with 
historically low HL, to be agents of their own 
care



Does GPT-based plain  lan guage tran slation  
of DSNs improve patien t compreh en sion  of 

disease course an d man agemen t?

“
And does this affect marginalized 
populations to a greater degree?



Methods: DSN Selection & Translation

• DSN Selection
o PACE to access DSNs 
o CAP, ADHF, DKA, AIS
o Manually deidentified each DSN

• DSN Translation
o Prompt engineering most readable and comprehensive translation
o ”Can you provide a detailed summary to give to a patient with low HL?”

Standardized set of 8 DSNs
Patients randomly assigned 4 DSNs each



Methods: Patient Recruitment & Questionnaire

• Patient Recruitment
o MyChart to enroll 553 patients from 12/2023 to 2/2024
o Enhanced enrollment for race and ethnicity (#White = #Black, Hispanic)
o Inclusion criteria: 18+ years old, able to read English, no diagnosis of cognitive 

impairment, DUHS appointment scheduled within 2 months of enrollment

• Questionnaire Workflow
o Part A:Demographics, HL screening
o Part B:After reading each DSN patients answered questions assessing 

objective comprehension, subjective comprehension, confidence, time spent



Primary Outcomes

1-point MCQ 5-point Likert scale

3-point Likert scale

Objective 
comprehension

Subjective 
comprehension

Confidence Time spent
in seconds



Statistical Analysis
• Comprehension scores were calculated by summing all items:

o Objective comprehension: 4 points 
o Subjective comprehension: 16 points 
o Confidence: 8 points

• Used generalized estimating equations with an unstructured covariance 
matrix to quantify relationships between predictors and outcomes

• Separate models were fitted to quantify:
o Effect of translation on each primary outcome
o Effect of DSN diagnosis on each primary outcome
o Effect of demographics and HL on each primary outcome 

• Used interaction terms to quantify differential effects of translation between 
groups



Results
Demographics, language proficiency, and health literacy of patient population

• Female (74%)
• Age 65+ (43%)
• Black (32%)
• Hispanic (2%)

• Below Bachelor’s (29%)
• Non -native English proficiency (35%)
• Another language proficiency (16%)

• Low confidence with health info (30%)
• Low confidence with medical forms (10%)
• Low confidence with health knowledge (73%)



Results
Effect of GPT translation on objective and subjective 

comprehension, confidence, and reading time across all DSNs

* * *

*

Objective
61% increase
1.9 to 3.1 of 4

Subjective
18% increase

12.6 to 14.9 of 16

Confidence
45% increase
4.3 to 6.3 of 12

Time spent
51% decrease

323.8s to 157.8s

p < 0.001 *



Results
Effect of GPT translation on objective and subjective 

comprehension by individual questionnaire question theme

* Q1:
Why was this patient 
admitted to the 
hospital?

Q2:
Which of the following 
occurred during this 
patient’s hospital stay?

Q3:
Which of the following 
is part of this patient’s 
medication regimen 
after discharge?

Q4:
Why does this patient 
need to follow up with 
[specialist]?

p < 0.01 *
p < 0.001 **

* * * ** **

*
**
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Results
Q1:
How confident are you 
understanding health 
information provided to 
you?

Q2:
What level of knowledge 
do you have in health 
sciences and/or 
medicine?

Q3:
How confident are you 
filling out medical forms 
by yourself?

p < 0.001 **

Differential effect of GPT translation on outcomes by level of HL

** **
**

**



Conclusions

GPT4 translation of DSNs 
significantly improved patient 

comprehension of disease 
course and management while 
optimizing time spent reading 

them

This effect was significantly 
greater in marginalized 

populations with historically low 
HL, reducing the gap in 

comprehension scores between 
patient populations



Limitations
• Patients read a standardized set of DSNs instead of 

their own DSNs

• Enrolling patients through MyChart likely selected 
for those with higher levels of health literacy at 
baseline

• Despite enhancing enrollment for equal 
representation of race/ethnicity, modest sample of 
Hispanic patients enrolled in the study



Future Work: 
Preliminary Data

GPT4-based plain language 
translation eliminates race 
disparities in objective 
comprehension scoresthat are 
not mediated by other factors 
of health literacy 



Future Work: Preliminary Data (cont’d)

• Race is a significant and independent factor for health literacy
o Objective comprehension scores were 0.63 points lower in Black patients 

than White patients (p<0.001) when controlling for all other health literacy 
factors.

• GPT translation closes this gap
o The negative effect of race on objective comprehension scores is cut into a 

third when clinical notes are translated. Black patients scored 0.63 points 
lower before translation  0.22 points lower after translation.



’’

Next Steps

Effect of improved 
comprehension on 

health outcomes

Embed a “translate” 
feature within Epic 

interface

Partner with Duke CERI 
and community leaders 
for tailored initiatives

Early introduction of 
models for accessible 
patient communication

Longitudinal 
research

Community 
engagement

EHR 
integration Curricular 

development
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“
THANK YOU!

Happy to take any questions
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