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INTRODUCTION (WHY THIS MATTERS)

Google’s People Also Ask (PAA) feature prominently surfaces health questions and
sends users to specific webpages. This study evaluated the questions PAA surfaced
for neuromodulation and assessed the linked webpages for source, authorship,
attribution, evidence-based information quality, and readability.

METHODS

Cross-sectional study. Ten English neuromodulation terms were queried in Google on
June 19, 2026, from Rochester, Minnesota, under standardized logged-out and
Incognito conditions. PAA questions and linked webpages were captured with the
Instant Data Scraper Google Chrome extension (version 1.4.4).

Two reviewers independently classified questions by Rothwell category and content
theme. JAMA benchmarks assessed authorship, attribution, disclosure, and currency.
Brief DISCERN assessed evidence-based information quality.

Question analyses used 204 question—URL pairs. Website source, quality, and
readability analyses used 96 unique text webpages after independent review and
consensus adjudication.

No human subjects were involved. The Mayo Clinic Institutional Review Board
deemed the study exempt from review; informed consent was not applicable.

STUDY SELECTION

298 original question—URL records

83 eligibility/scope exclusions

215 records after eligibility and scope screening

8 sacral neuromodulation or Axonics exclusions

207 records after prespecified scope exclusions

3 video-only occurrences excluded

204 final question—URL pairs

144 unique exact questions 96 final unique text webpages

97 candidate webpages; 1 excluded because no
single canonical page was jointly assessed

Question-level cohort

STUDY DESIGN

Descriptive cross-sectional study. No hypothesis testing for primary analyses.

No external funding. The authors report no competing interests
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RESULTS

Google most often surfaces practical, factual questions

about recovery and daily life after neuromodulation.

93.6% factual questions 34.3% recoveryllifestyle

However, the webpages patients reach almost always exceed
recommended readability levels and show variable evidence-based
information quality.

95.8% - 92 of 96 webpages had FKGL
above grade 6

46.9% - 45 of 96 webpages had Brief
DISCERN 216

MEAN READABILITY SCORES

FKGL SMOG GUNNING FOG
11.35 £ 2.64 10.69 + 2.13 12.78 £ 2.17

FLESCH EASE
44.98 + 13.39

MEAN QUALITY SCORES
JAMA benchmark 2.29 £ 1.10 Brief DISCERN 15.47 £ 4.93

Flesch Reading Ease: higher = easier
FKGL = Flesch—Kincaid Grade Level

LIMITATIONS SMOG = Simple Measure of Gobbledygook

 English-language search PAA
« Single location and date
 Google determines PAA selection

CLINICAL TAKEAWAY

Clinicians discussing neuromodulation should anticipate patient questions about recovery, daily activities, and
lifestyle restrictions and provide clear, readable educational resources whenever possible.

FUTURE DIRECTION

Future work should develop and validate vetted resources and test whether directing patients to them improves
comprehension and expectation-setting across platforms, regions, and languages.
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WHAT GOOGLE PAA SURFACED

Theme distribution among 204 question—URL pairs

Recovery/lifestyle | 34.3%
Risks/complications/disadvantages [ 15.2%

Implant/procedure details
Effectiveness

General information
Cost/insurance

Device maintenance
Indications/candidacy
Trial process
Comparison

Other

MRI/device restrictions
Patient experience
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WEBSITE TYPE (WHO PUBLISHED THE PAGE)

Source distribution amona 96 uniaue text webpaaes
Private practice/medical practice
Commercial/device company
Academic journal/research article
Academic/hospital/medical center
Health information website
Other
Professional society
Government

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

OVERALL WEBSITE QUALITY

JAMA criterion met among 96 webpages; full-cohort descriptive results

Disclosure
Currency 51.0%
Authorship 46.9%

Attribution 37.5%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

SELECTED REFERENCES

. Moens M, et al. J Med Internet Res. 2024;26:e48599.
. Langford B, et al. Neuromodulation. 2021;24:156—161.
.von EIm E, et al. Ann Intern Med. 2007:147:573-577.

. Kanthawala S, et al. J Med Internet Res. 2016;18:e95.
. Kasthuri V, et al. N Am Spine Soc J. 2023;14:100214.
. Silberg WM, et al. JAMA. 1997;277:1244—-1245.

. Khazaal Y, et al. Patient Educ Couns. 2009;77:33-37.




	Slide 1

