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To the Editor:
The internet is a popular resource for patients seek-
ing information about dermatologic treatments. 
Hydroquinone (HQ) cream 4% is approved by the  
US Food and Drug Administration for skin hyperpigmen-
tation.1 The agency enforced the CARES (Coronavirus 
Aid, Relief, and Economic Security) Act and OTC (over-
the-counter) Monograph Reform on September 25, 2020, 
to restrict distribution of OTC HQ.2 Exogenous ochrono-
sis is listed as a potential adverse effect in the prescribing 
information for HQ.1 

We sought to assess online resources on HQ for accu-
racy of information, including the recent OTC ban, as 
well as readability. The word hydroquinone was searched 
on 3 internet search engines—Google, Yahoo, and Bing—
on December 12, 2020, each for the first 20 URLs  

(ie, websites)(total of 60 URLs). Preferred Reporting Items 
for Systematic Reviews and Meta-analyses (PRISMA)
(Figure) reporting guidelines were used to assess a list of 
relevant websites to include in the final analysis. Website 
data were reviewed by both authors. Eighteen duplicates 
and 27 irrelevant and non–English-language URLs were 
excluded. The remaining 15 websites were analyzed. 
Based on a previously published and validated tool, a pro 
forma was designed to evaluate information on HQ for 
each website based on accountability, quality, readability, 
display, support, and transparency (Table).1,3

Scores for all 15 websites are listed in eTable 1. The mean 
overall (total) score was 25.3 points (of a maximum possible 
score of 44 points; range, 18–34). The average accountability 
score was 6.3 (of a possible 10; range, 3–10); average quality 
score, 10.9 (of a possible 17; range, 5–16); and average read-
ability score, 2.1 (of a possible 5; range, 0–5). 

The mean display score was 0.3 (of a possible 4;  
range, 0–2); 66.7% of websites (10/15) had advertisements 
or irrelevant material. Only 6.7% and 13.3% of websites 
included relevant videos or images, respectively, on apply-
ing HQ (eTable 2). We identified only 3 photographs—
across all 15 websites—that depicted skin, all of which 
were Fitzpatrick skin types II or III. Therefore, none of the 
websites included a diversity of images to indicate broad 
ethnic relatability. 

The average support score was 2.5 (of a possi-
ble 4; range, 1–3); 20% (3/15) of URLs included chat 
sites, message boards, or forums, and approximately half  
(8/15 [53.3%]) included references. Only 7 URLs 
(46.7%) had been updated in the last 12 months. Only  
4 (26.7%) were written by a board-certified dermatologist  
(eTable 2). Most (60%) websites contained advertising, 
though none were sponsored by a pharmaceutical com-
pany that manufactures HQ. 

PRACTICE POINTS
•  Hydroquinone (HQ) 4% is US Food and Drug  

Administration (FDA) approved for skin hyperpigmen-
tation including melasma.

•  In September 2020, the FDA enforced the CARES 
(Coronavirus Aid, Relief, and Economic Security) 
Act and OTC (over-the-counter) Monograph Reform, 
announcing that HQ is not classified as Category II/
not generally recognized as safe and effective, thus 
prohibiting the distribution of OTC HQ products.

•  Exogenous ochronosis is a potential side effect  
associated with HQ.

•  There is a need for dermatologists to develop  
online patient education materials on HQ that are 
characterized by high-quality and up-to-date  
medical information.
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Only 46.7% (7/15) of websites recommended limiting 
a course of HQ treatment to 3 months; only 40% (6/15) 
mentioned shelf life or photochemical degradation when 
exposed to air. Although 93.3% (14/15) of URLs men-
tioned ochronosis, a clinical description of the condition 
was provided in only 33.3% (5/15)—none with images.

Only 2 sites (13.3%; Everyday Health and WebMD) 
met the accepted 7th-grade reading level for online 
patient education material; those sites scored lower on 
quality (9 of 17 and 6 of 17, respectively) than sites with 
higher overall scores. 

None of the 15 websites studied, therefore, dem-
onstrated optimal features on combined measures of 
accountability, quality, readability, display, support, and 
transparency regarding HQ. Notably, the American 
Academy of Dermatology website (www.aad.org) was 
not among the 15 websites studied; the AAD website 
mentions HQ in a section on melasma, but only minimal 
detail is provided. 

Limitations of this study include the small number 
of websites analyzed and possible selection bias because 
only 3 internet search engines were used to identify web-
sites for study and analysis.

Previously, we analyzed content about HQ on the 
video-sharing and social media platform YouTube.4 The 
most viewed YouTube videos on HQ had poor-quality 
information (ie, only 20% mentioned ochronosis and 
only 28.6% recommended sunscreen [N=70]). However, 
average reading level of these videos was 7th grade.4,5 

Therefore, YouTube HQ content, though comprehensible, 
generally is of poor quality.

By conducting a search for website content about HQ, 
we found that the most popular URLs had either accu-
rate information with poor readability or lower-quality 
educational material that was more comprehensible. We 
conclude that there is a need to develop online patient 
education materials on HQ that are characterized by 
high-quality, up-to-date medical information; have been 
written by board-certified dermatologists; are compre-
hensible (ie, no more than approximately 1200 words and 
written at a 7th-grade reading level); and contain relevant 
clinical images and references. We encourage dermatolo-
gists to recognize the limitations of online patient educa-
tion resources on HQ and educate patients on the proper 
use of the drug as well as its potential adverse effects.
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Pro Forma to Evaluate Websites for  
Information on Hydroquinone1,3 

Pro forma assessed accountability, quality, readability, display, 
support, and transparency:

•  Accountability was evaluated by checking the credentials of 
authors, date of last update, and any affiliated organizations

•  Quality of information was determined from the HQ  
package insert

•  Websites were transcribed and readability was assessed  
with Flesch Reading Ease scores and Flesch-Kincaid 
readability levels

•  Display was analyzed by assessing images and videos

•  Support was assessed through listed publications, 
websites, and forums

•  Transparency and disclosures were determined by a 
statement of purpose, external advertisements, and donors 
or sponsors

Abbreviation: HQ, hydroquinone.

Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) flow diagram of the article selection process.
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eTABLE 2. Pro Forma Criteria for 15 Websites With Information on Hydroquinone

Criteria Websites, n (%)

Accountability

Identifiable author, ownership, or sponsor of website 15 (100)

Credentials of authors (any) 4 (26.7)

Credentials of authors (MD, MD and PhD, DO) 4 (26.7)

Credentials of authors (dermatologist) 4 (26.7)

Listed sources or references (any) 7 (46.7)

Listed sources or references (PubMed) 1 (6.7)

Any affiliation of website 25 (60)

Date of last update (within last year) 7 (46.7)

Quality

Recommends seeing a board-certified dermatologist for treatment 8 (53.3)

Explains proper application of HQ cream 13 (86.7)

Specifies to use sunscreen to prevent repigmentation 14 (93.3)

States to avoid contact with eyes and mucous membranes 11 (73.3)

States that HQ cream 4% is available by prescription only 12 (80)

Recommends limiting duration of use to 3 mo 7 (46.7)

States indications for treatment (melasma, chloasma, freckles, senile lentigines, and other unwanted 
areas of melanin hyperpigmentation) 

14 (93.3)

Mentions ochronosis as a possible adverse effect 14 (93.3)

Mentions contact dermatitis as a possible adverse effect 13 (86.7)

Describes HQ combination creams (eg, HQ + tretinoin + fluocinolone acetonide) 10 (66.7)

Describes alternatives to HQ (eg, kojic acid, azelaic acid, retinoids, arbutin, tranexamic acid) 8 (53.3)

Mentions potential or unknown carcinogenesis 8 (53.3)

Recommends avoidance during pregnancy and breastfeeding 10 (66.7)

Mentions shelf life or photochemical degradation when exposed to air 6 (40.0)

Recommends testing for skin sensitivity by applying a small amount to skin (patch test) 13 (86.7)

Display

Relevant video included 1 (6.7)

Relevant images included 2 (13.3)

Support 

Publications (clinical trials or case studies) or newsletters 8 (53.3)

Chat sites, message boards, or forums 3 (20.0)

Links to other relevant websites 12 (80.0)

Abbreviation: HQ, hydroquinone.
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