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Artificial intelligence tools may be
superior to traditional approaches
for translating patient handouts: A
pilot study
To the Editor: Idioms are phrases that have an
intended meaning beyond the literal interpretation
of the individual words. American idioms used to
discuss skin color and skin cancer risk tend to
conflate race with biology, potentially confusing
non-English speakers.1,2 A 2022 US Census survey
revealed that 1 in 5 children live in households
where languages other than English are spoken, with
Spanish, Chinese, Tagalog, Vietnamese, Arabic, and
Korean among the most common non-English lan-
guages.3 For these children and families, artificial
intelligence (AI)-powered tools offer promise in
helping dermatologists with patient-provider
communication and patient education.4

In this pilot study, we evaluated translations of a
pediatric skin cancer prevention handout generated
by AI. Our analysis focused on terms adopted from
national medical organizations’ patient and clinician
education materials. Terms included ‘‘skin of color,’’
‘‘light skin,’’ ‘‘dark skin,’’ ‘‘lighter skin,’’ ‘‘darker skin,’’
‘‘ethnic skin,’’ and ‘‘sunburn.’’ Translations of the
handout were generated in Arabic, Korean,
Mandarin, Spanish, Tagalog, and Vietnamese, using
3 different commercially available AI-based plat-
forms (Google Translate, Pairaphrase, and
ChatGPT; accessed May 2023) and a traditional
hospital-contracted translation service. Bilingual in-
dividuals, fluent in both English and the language of
interest, reviewed the handout and indicated
whether translations of the terms matched.
Intertranslation agreement for each language was
calculated by the percentage of positive matches. For
example, if one match was identified for a term (out
of 6 possible matches), this would be calculated as
17% (1/6) (Table I).

Google Translate exhibited the highest inter-
translation agreement across all languages.
Translation services by ranking of highest to
lowest intertranslation agreement were Google
Translate (58%), Pairaphrase (50%), ChatGPT
(45%), and the hospital-contracted translation
service (41%). Across all languages, the term
with the highest intertranslation agreement was
‘‘sunburn.’’ Terms by ranking of highest to lowest
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intertranslation agreement were ‘‘sunburn,’’ ‘‘dark
skin,’’ ‘‘skin of color,’’ ‘‘light skin,’’ ‘‘ethnic skin,’’
‘‘darker skin,’’ and ‘‘lighter skin.’’ Spanish trans-
lations displayed the highest inter-translation
agreement. For Spanish translations, the terms
‘‘skin of color’’ and ‘‘ethnic skin’’ showed com-
plete agreement across translations but were
identified by reviewers as containing meanings
different from the source handout (Table II).

Commercially available AI platforms allow for
inexpensive and quick translations. AI-powered
tools can be used to recognize commonly used
idioms that are potentially confusing for families
and patients. Comparative analysis of translations in
multiple languages provides a systematic approach
for finding potential issues with the source material
utilized for translations. While this pilot study recog-
nized the potential of AI-based translation for patient
education, it also raised potential pitfalls to their use.
The idiom ‘‘skin of color’’ had high inter-translation
agreement across all languages; however, when
translated, the term was still confusing to non-
English readers. Similarly, ‘‘ethnic skin’’ received
high intertranslation agreement in Spanish, but in
Mexico, the term ‘‘ethnic groups’’ specifically refers
to indigenous communities living in Mexico, such as
the Zapotecos.5 Our pilot study recognizes the po-
tential value of AI-based approaches to generate
translated patient materials but raises caution for
potential inaccuracy, such as idioms whose mean-
ings are lost in translation.

Thank you, Monica Guirgus, Katie Lock, and Sandra
Yeoman, for providing translation help, preliminary sta-
tistical analysis, and critical feedback on the project.
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Table I. Intertranslation agreement by language ( percentage of positive matches)

Pairaphrase Google Translate ChatGPT Hospital-contracted

Arabic 57% 71% 67% 62%

Mandarin 48% 48% 38% 29%

Korean 38% 43% 24% 10%

Spanish 95% 95% 95% 86%

Tagalog 24% 43% 38% 48%

Vietnamese 38% 43% 10% 14%

Intertranslation agreement heat map legend.

0-20% 21-40% 41-60% 61-80% 81-100%

Table II. Intertranslation agreement by language for individual terms ( percentage of positive matches)

Skin of color Lighter skin Darker skin Light skin Dark skin Ethnic skin Sunburn

Arabic 100% 17% 17% 100% 100% 17% 100%

Mandarin 33% 17% 17% 33% 33% 50% 100%

Korean 17% 17% 17% 50% 50% 33% 17%

Spanish 100% 50% 100% 100% 100% 100% 100%

Tagalog 50% 17% 33% 0% 50% 17% 100%

Vietnamese 50% 17% 17% 50% 17% 17% 17%

Intertranslation agreement heat map legend.
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