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Background: Disorders of hyperpigmentation are seen commonly in clinical practice. Despite numerous
studies investigating sun-protective habits among healthy persons, little is known about these behaviors
within patient populations with hyperpigmentation disorders.

Objective: We sought to examine photo-protective behaviors and their associations in individuals with
disorders of hyperpigmentation.

Methods: This cross-sectional study was conducted with 404 adults who complained of cutaneous
hyperpigmentation.

Results: About 67.5% reported using a product containing sunscreen, and 91% endorsed using one with a
sun protection factor of 21 or higher. Among the participants, 48.5% were not sure if their sunscreen
provided broad-spectrum protection, and only 7.6% reapplied every 2 hours. The odds of a patient with
melasma using sunscreen were 6.7 times the odds of a patient with postinflammatory hyperpigmentation
using sunscreen (P\ .001). Additional predictors for sunscreen use were female sex (OR = 3.8, P = .0004)
and disease duration of $1 year (OR = 2.1, P = .003). In a multivariate analysis, the odds ratio of sunscreen
use among African Americans compared to whites was 0.31 (P = .008).

Limitations: Limitations included recall bias, question misinterpretation, and reporter bias.

Conclusion: Patients diagnosed with postinflammatory hyperpigmentation, men, and those with disease
duration\1 year reported lower sunscreen usage. These groups might benefit from increased counseling
on sun-protective behaviors. ( J Am Acad Dermatol 2017;76:841-6.)
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P
hoto-protective behaviors reduce the risk for
skin cancer, prevent skin aging, and, addi-
tionally, are important adjuvant treatments for

photo-exacerbated disorders.1-3 Numerous studies
have been conducted investigating the sun-
protective habits of healthy individuals,4 patients
with skin cancer,5 outdoor workers,6 and those who
frequently engage in outdoor recreational activities7;
however, little is known about the sun-protective

behaviors of patients with disorders of hyperpig-
mentation. Although often benign conditions, they
can cause deleterious emotional and psychological
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impact and have been reported to be among the top 5
reasons African Americans visit a dermatologist,8 one
of the top 10 diagnoses among Latino patients,9 and
11th among the top 20 conditions seen by
dermatologists.10

By the year 2042, nearly half of the US population
will be composed of nonwhites.11 As a result, the
prevalence of and interest in the prevention and
treatment of hyperpigmenta-
tion disorders is expected to
increase as those with darker
skin types are more suscep-
tible to these disorders. We
sought to examine the use of
photo-protective behaviors
and their association with
demographic and clinical
factors among individuals
with cutaneous disorders of
hyperpigmentation.

METHODS
This cross-sectional study

was conducted on 404 adults
with cosmetically bother-
some cutaneous hyperpig-
mentation who sought
dermatological care at Boston Medical Center or
East Boston Neighborhood Health Center from
February of 2015 to July of 2016. This study was
approved by the Boston University Institutional
Review Board. Of the 424 invited to take part in the
survey, 20 declined to participate, giving a response
rate of 95%. Information for the study was collected
in 2 parts: an anonymous paper-based survey in
participants’ preferred language (English, Spanish,
or Portuguese) and a clinical evaluation in which
diagnosis and skin type were determined by a
trained dermatologist. Those younger than 18 years
of age, who were not proficient in English, Spanish,
or Portuguese, andwhowere unable to complete the
questionnaire were excluded. The survey contained
questions pertaining to demographics, sunscreen
use, sun protection factor (SPF) use, and sun-
protective measures, including seeking shade and
wearing hats. To examine sunscreen use and sun-
protective behaviors, participants were asked, ‘‘Are
you currently using a lotion, cream, or sunscreen
with sun protection factor (SPF)? [yes, no, don’t
know].’’ Participants who answered yes continued
to answer the following questions: ‘‘What sun pro-
tection factor (SPF) are you using? [10-20, 21-50,
51-100,[100, or don’t know],’’ ‘‘How often do you
re-apply sunscreen? [every 2 hours, 3x day, 2x day,
1x day, occasionally, or almost never],’’ and ‘‘Is your

sunscreen broad spectrum? [yes, no, don’t know].’’
This was followed by questions regarding other
photo-protective habits: ‘‘On average, how many
hours are you in the sun between 10 am to 4 pm?
Weekends: [1 or less, 2, 3, 4, 5, 6] andWeekdays: [1 or
less, 2, 3, 4, 5, 6]’’ and ‘‘When you are outdoors in the
sun, how often do you do each of the following?

Wear a hat: [rarely or never,
sometimes, usually, always],
Stay in the shade or under an
umbrella: [rarely or never,
sometimes, usually, always].’’

Data analysis
Collected data was

managed using Research
Electronic Data Capture.
Statistical analyses were per-
formed using STATA/SE 13.0.
Descriptive characteristics
were studied by 3 diagnostic
categories (melasma, postin-
flammatory hyperpigmenta-
tion (PIH), or other
diagnosis of hyperpigmenta-
tion) depending on the clin-

ical diagnosis patients received during the clinical
evaluation. The chi-square test was used to find any
statistically significant differences between groups
(P\ .05).

For sample size estimation, a power analysis was
performed, with the current sample being powered
to detect as small as a 0.15 difference in proportions
at 90% power (P = .05). Bivariate and multivariate
logistic regression analyses were created to examine
the relationship between sunscreen use and race.

Models were controlled for the following poten-
tial confounding factors: sex, age ([45 or#45), level
of education (high school diploma or less or college/
graduate degree), visit type (first or follow up visit),
disease duration (from the time the patient first
developed skin hyperpigmentation to 12 months or
less,[12 months to 5 years, or more than 5 years),
and clinical diagnosis (melasma, PIH, or other hy-
perpigmentation diagnoses).

Two logistic regression models were created.
Model I was adjusted for sex, age, level of education,
duration of the disease, and visit type. Model II was
adjusted for clinical diagnosis in addition to the
confounders in model I.

RESULTS
With a response rate of 95%, a total of 404

participants completed the survey. Of the partici-
pants, 89.1% were women, 47.5% were Hispanic or

CAPSULE SUMMARY

d Sun protection is an important adjuvant
treatment for hyperpigmentation
disorders.

d Among patients with
hyperpigmentation, 67.5% reported
using a product containing sunscreen.
Individuals with postinflammatory
hyperpigmentation, men, and those with
disease duration\1 year reported lower
sunscreen usage.

d Patients with hyperpigmentation might
benefit from increased counseling on
sun-protective measures.
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