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BACKGROUND & PURPOSE

• Radiation-induced skin reactions are a recognized risk of 

fluoroscopically guided interventional (FGI) procedures; 

substantial-dose cases require structured follow-up with 

clear patient instructions. [1–3]

• Patient-facing materials often exceed recommended 

reading levels (≤6th grade), risking reduced comprehension 

and adherence. [4]

• Large language models (LLMs) can simplify health 

information, but unconstrained rewrites risk introducing 

unsupported clinical claims. [5,6]

• Purpose: evaluate whether a constrained, source-text-only 

LLM workflow improves readability of a fluoroscopy skin-

reaction follow-up handout while preserving safety-critical 

content and actionability. [11]

o Note: source handout evaluated here was already relatively readable at 

baseline, allowing us to test whether constrained rewriting could produce 

additional gains without compromising content fidelity or required patient 

actions.

INNOVATION & IMPACT

• Demonstrates a constrained, source-text-only LLM 

workflow that improves readability of substantial-dose 

follow-up instructions without introducing new clinical 

claims.

• Pairs readability metrics with multidisciplinary review of 

technical fidelity/appropriateness and a safety-critical 

actionability checklist, supporting clinically defensible 

adoption. [10]

• Shows prompt intent matters: readability- and fidelity-

focused prompts achieved uniformly high appropriateness 

and perfect checklist alignment, informing future 

protocolized prompting.

METHODS

1
INPUT  Baseline patient handout HF#6089 (V0) · UW Health 

“Health Facts for You” patient-education document (publicly 

available). [11]

2
CONSTRAINT HEADER  Source text only · no new clinical 

claims · missing essential safety information flagged as 

[NEEDS CLINICIAN INPUT].

3
THREE INDEPENDENT REWRITES  Generated with ChatGPT 

(OpenAI) · V1 readability-focused · V2 actionability-optimized · 

V3 fidelity-focused.

4
OUTCOMES  Readability (FKGL, FRE, GFI) · blinded panel 

appropriateness · 10-item safety-critical actionability checklist.

Blinded multidisciplinary review

• Panel of four raters: two diagnostic medical physicists, one 

interventional radiologist, one data scientist working in IR 

physics.

• Rewrites were blinded to raters; the corresponding author did 

not participate in scoring.

• Rater agreement summarized using rating distributions and 

checklist score ranges.

Readability metrics [7–9]

FKGL = 0.39·(W/S) + 11.8·(Syl/W) − 15.59

FRE  = 206.835 − 1.015·(W/S) − 84.6·(Syl/W)

GFI  = 0.4·[(W/S) + 100·(CW/W)]

W words · S sentences · Syl syllables · CW complex words (≥3 syllables).

FKGL and GFI estimate the U.S. school-grade level needed to understand the text on first 

reading; FRE is a 0–100 ease score (higher = easier; ≥80 ≈ conversational English). These 

validated, empirically derived regression formulas quantify sentence length and word 

complexity [7–9], enabling objective, reproducible comparison against the ≤6th-grade target 

for patient materials [4].

RESULTS – READABILITY

Version FKGL ↓ FRE ↑ GFI ↓

V0 (baseline) 4.68 80.70 7.06

V1 · readability 3.48 83.38 5.75

V2 · actionability 4.15 82.76 6.67

V3 · fidelity 4.10 81.97 6.44

Table 1. Readability of the baseline handout (V0) and constrained LLM rewrites (V1–V3). 

Best values in bold.
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Figure 1. FKGL and GFI by version (grade-level scales; lower = easier reading).
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Figure 2. Flesch Reading Ease (FRE) by version (0–100 scale; higher = easier; axis 78–85).

• Readability improved on all three metrics for every rewrite 

(V1–V3).

• Mean change vs baseline (±SD): ΔFKGL −0.76 ± 0.38 · ΔFRE 

+2.00 ± 0.71 · ΔGFI −0.77 ± 0.48.

RESULTS – EXPERT REVIEW

Rewrite Fully approp. Somewhat Not
Actionability (0–10), mean 

(range)

V1 4/4 0/4 0/4 10.0 (10–10)

V2 3/4 1/4 0/4 9.5 (8–10)

V3 4/4 0/4 0/4 10.0 (10–10)

Table 2. Blinded multidisciplinary panel (4 raters): technical fidelity/appropriateness and 10-

item HF#6089-derived safety-critical actionability checklist.

4/4
Fully appropriate · V1 & V3 · all raters

10/10
Actionability checklist · V1 & V3 · every 

rater

CONCLUSIONS

• A constrained, source-text-only LLM workflow produced 

consistent readability gains while preserving expert-rated 

appropriateness and high actionability.

• Prompt intent influenced performance: readability- (V1) and 

fidelity-focused (V3) prompting yielded the most consistent 

balance.

• Findings support constrained LLM prompting to refine 

substantial-dose follow-up materials without adding new 

clinical claims, informing future protocolized prompting for 

patient-facing radiation-safety materials.

Limitations

Single source handout (HF#6089); four-rater panel; three rewrite 

variants. Generalizability to other materials and institutions requires 

further evaluation.
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