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Sun-protective behaviors in patients
with cutaneous hyperpigmentation:

A cross-sectional study
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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.)

Key words: broad spectrum; cutaneous hyperpigmentation; darker skin; melasma; postinflammatory
hyperpigmentation; sun-protective behaviors; sun protection factor; sunscreen.
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PIH: postinflammatory hyperpigmentation
SPF: sun protection factor
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
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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
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.
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



Table I. Basic demographic characteristics of the
study population (n = 404)

Characteristic n (%)

Age, year
18-24 27 (6.68%)
25-34 109 (26.98%)
35-44 121 (29.95%)
45-54 82 (20.30%)
$55 65 (16.09%)

Sex
Female 360 (89.11%)
Male 44 (10.98%)

Race (n = 395)*
White 58 (14.36%)
African American 116 (28.71%)
Hispanic or Latino 192 (47.52%)
Asian 28 (6.93%)
Native American 1 (0.25%)

Education (n = 394)*
Lower/elementary school 37 (9.39%)
Middle school 54 (13.71%)
High school 122 (30.96%)
College 107 (26.16%)
Graduate school 74 (18.78%)

Fitzpatrick skin type (n = 399)*
Type I 3 (0.74%)
Type II 26 (6.44%)
Type III 118 (29.21%)
Type IV 135 (33.42%)
Type V 74 (18.32%)
Type VI 43 (10.64%)

Diagnosis (n = 398)
Melasma 161 (40.45%)
PIH 138 (34.67%)
Other 99 (24.87%)

PIH, Postinflammatory hyperpigmentation.

*Sample size might vary due to missing data.
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Latino, and 56.9% were 25-44 years of age.
Participant basic demographic characteristics are
summarized in Table I.

About 67.5% reported using a lotion, cream, or
other skin product containing sunscreen, and of
those, 91% used a sunscreen with a SPF of 21 or
higher and 69.3% reapplied 1-3 times daily. Among
sunscreen users, 48.5% were not sure if their sun-
screen provided broad-spectrum protection. Those
diagnosed with melasma used a SPF of 21 or higher
(P\ .006) and reapplied sunscreen (P\.001) more
often than those diagnosed with PIH and other
hyperpigmentation disorders (Table II).
Additionally, those with melasma were more likely
to attribute their condition to the sun (55.1%) when
compared to PIH (12.1%) and other hyperpigmen-
tation disorders (32.7%) (P\ .001).

During peak hours of possible sun exposure,
between 10 am and 4 pm, most participants reported
staying outside for 1-2 hours on weekdays and
weekends (84.7% and 76.1%, respectively). When
outdoors, more than half of the patients rarely or
never wore a hat (52.5%), and only 31.9% usually or
always sought shade. Only 27 (21.7%) participants
with PIH usually/always sought shade, compared
with 65 (52.4%) with melasma and 32 (25.8%) with
other hyperpigmentation disorders (P = .001).
Clinical characteristics of participants by diagnosis
are reported in Table II.

In the univariate analysis to investigate the asso-
ciation between sunscreen use and race, the odds of
sunscreen use among African Americans were found
to be significantly less when compared with whites
(OR = 0.49, P\ .045) (Supplemental Table I; avail-
able at http://www.jaad.org). When controlling for
covariates in the multivariate analyses, including sex,
age, level of education, visit type, and disease
duration (model I), the odds ratio of sunscreen use
among African Americans compared with whites
remained significant and was reduced to 0.31
(P = .008). However, when type of clinical diagnosis
was additionally controlled for (model II), African
American race was no longer significantly associated
with lower rates of sunscreen use, although the trend
was still apparent (Supplemental Table I). Spearman
ranked correlation found that race and skin type
were significantly correlated at 60% (P\ .001).

Supplemental Table II (available at http://www.
jaad.org) reports in detail the factors controlled for in
model II. Women were significantly more likely to
use sunscreen than men (OR = 3.8, P = .004). Those
with a disorder of hyperpigmentation for a duration
of 1-5 years and [5 years were significantly more
likely to use sunscreen than those who had the
disorder for #12 months (OR = 2.4, P = .003 and
OR = 3.5, P = .002, respectively). Additionally, when
all other factors in the model were fixed, the specific
clinical diagnosis of hyperpigmentation disorder,
rather than race, seemed to be the strongest predictor
of sunscreen use. In particular, the odds of a patient
with melasma using sunscreen was 6.7 the odds of a
patient with PIH using sunscreen (P = .001).
Education level, which was also used as a proxy
measure of income,12 did not reach statistical signif-
icance in the odds of sunscreen use (Supplemental
Table II).

DISCUSSION
The prevalence of sunscreen use in our sample

was high (67.5%) when compared to the reported
rates of sunscreen use in the general population
(15% in men and 30% in women).4 However, this
percentage approaches that for individuals with

http://www.jaad.org
http://www.jaad.org
http://www.jaad.org


Table II. Clinical characteristics of the study population

Attribute n (%) PIH mean, n (%) Melasma mean, n (%) Other mean, n (%) P valuey

Duration of hyperpigmentation (n = 349)*
1-12 months 59 (16.91) 24 (43.64) 15 (27.27) 16 (29.09)
1-5 years 131 (37.54) 41 (31.54) 58 (44.62) 31 (23.85) .224
[5 years 159 (45.56) 58 (36.71) 56 (35.44) 44 (27.85)

Attributed hyperpigmentation to the sun (n = 401)
Yes 109 (26.98) 13 (12.15) 59 (55.14) 35 (32.71)
No 134 (33.17) 86 (65.15) 21 (15.91) 25 (18.94) \.001
Don’t know 158 (39.11) 38 (24.36) 79 (50.64) 39 (25.00)

Currently using sunscreen (n = 397)
Yes 268 (67.51) 66 (25.00) 136 (51.52) 62 (23.48)
No 122 (30.73) 66 (55.00) 18 (15.00) 36 (30.00) \.001
Don’t know 7 (1.76) 4 (57.14) 3 (42.86) 0 (0)

Strength of SPF (n = 277)
10-20 24 (8.66) 8 (33.33) 7 (29.17) 9 (37.50)
21-50 134 (48.38) 36 (27.27) 64 (48.48) 32 (24.24) .066
[50 119 (42.96) 25 (21.37) 70 (59.83) 22 (18.80)

Frequency of reapplication of sunscreen/day (n = 274)
Every 2 hours 21 (7.66) 5 (25.00) 12 (60.00) 3 (15.00)
1-3 times 190 (69.34) 37 (19.68) 105 (55.85) 46 (24.47) \.001
Occasionally 47 (17.15) 18 (38.30) 16 (34.04) 13 (27.66)
Almost never 16 (5.84) 11 (68.75) 4 (25.00) 1 (6.25)

Hours spent in the sun during weekends (n = 394)
1-2 hours 300 (76.14) 110 (37.29) 123 (41.69) 62 (21.02)
2-5 hours 71 (18.02) 18 (25.71) 27 (38.57) 25 (35.71) .007
[5 hours 23 (5.84) 7 (30.43) 5 (21.74) 11 (47.83)

Hours spent in the sun during weekdays (n = 386)
1-2 hours 327 (84.72) 114 (35.40) 132 (40.99) 76 (23.60)
2-5 hours 41 (10.62) 13 (31.71) 15 (36.59) 13 (31.71) .299
[5 hours 18 (4.66) 5 (27.78) 5 (27.78) 8 (44.44)

Wears a hat when in the sun (n = 394)
Rarely/never 207 (52.54) 81 (39.71) 77 (37.75) 46 (22.55)
Sometimes 109 (27.66) 39 (36.45) 47 (43.93) 21 (19.63) .015
Usually/always 78 (19.80) 16 (20.78) 33 (42.86) 28 (36.36)

Stay in shade when outside (n = 395)
Rarely/never 129 (32.66) 56 (44.09) 37 (29.13) 34 (26.77)
Sometimes 140 (35.44) 54 (38.57) 56 (40.00) 30 (21.43) .001
Usually/always 126 (31.90) 27 (21.77) 65 (52.42) 32 (25.81)

Use broad-spectrum sunscreen (n = 167)
Yes 80 (47.90) 29 (36.25) 33 (41.25) 18 (22.50)
No 6 (3.59) 2 (33.33) 2 (33.33) 2 (33.33) .538
Don’t know 81 (48.50) 20 (24.69) 38 (46.91) 23 (28.40)

PIH, Postinflammatory hyperpigmentation; SPF, sun protection factor.

*Denominators might differ due to missing data.
yGenerated through either chi-square test or Fisher’s exact test where appropriate.
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photosensitive disorders (59%),13 a history of
melanoma (45%-57%),14 and outdoor workers
(30%-100%).6,15 In the only other study reporting
sunscreen usage in those with hyperpigmentation, in
particular melasma (n = 63), authors reported a
lower rate (13.4%) than we found.16 Our study
reported usage from a much larger, predominantly
female sample, which might account for this discrep-
ancy.Women aremore likely to adopt sun-protective
behaviors1,17 and commonly use cosmetic products
containing sunscreen.18 With regards to race, our
findings were consistent with the literature that
African Americans use sunscreen less frequently
when compared with their white and Hispanic
counterparts (Supplemental Table I).7,19-22

Among patients diagnosed with melasma, sun-
protective measures such as using sunscreen
(51.32%), seeking shade (52.4%), and wearing a hat
(42.86%) were more commonly adopted when
compared with those with PIH and other



J AM ACAD DERMATOL

VOLUME 76, NUMBER 5
Maymone et al 845
hyperpigmentation disorders. The odds ratio of
sunscreen use among participants with melasma
was 6.7 times higher than use among participants
with PIH (Supplemental Table II). Although all
patients recruited were cosmetically bothered by
their diagnosis, melasma is a condition that recurs
and has more robust literature showing that it
negatively impacts patient quality of life,23-25 which
in turn could motivate those with melasma to seek
more care. Sunscreen is one of the cornerstones of
treatment recommended by dermatologists, which
might have contributed to the higher compliance in
this subgroup.26 In fact, those with melasma were
more likely to attribute their condition to the sun
(55.1%) when compared to PIH (12.1%) and other
hyperpigmentation disorders (32.7%) (P = .\001).
These findings suggest that participants’ understand-
ing about exacerbating factors might have played a
role in the higher reported rate.

In contrast, participants with PIH were generally
less likely to engage in sun-protective practices. PIH
is more common in darker skin types (Fitzpatrick
phototypes IV to VI), a group in which sun-
protective measures are less frequently adopted.21

Additionally, a possible clinical practice gap exists in
the management of patients with PIH. Although
photo-protection was the 3rd most common treat-
ment option recommended to Caucasians with a
diagnosis code inclusive of both hypo-and hyper-
pigmentation, it was only the 6th and 10th for African
Americans and Asians, respectively, despite PIH
being far more common in darker skinned
individuals.27

Nearly half of those who reported using sun-
screen were unsure if their sunscreen provided
broad-spectrum protection. This is particularly
important in darker skinned individuals as exposure
to ultraviolet A and visible light has been shown to
induce immediate and persistent pigment darkening
and delayed tanning.28,29 In addition, despite the
high rates of sunscreen use, other protective mea-
sures such as always and usually wearing a hat
(19.8%) and seeking shade (31.9%) were less
frequently adopted. Only 21 participants (7.6%)
reapplied sunscreen every 2 hours as recommen-
ded.30 This highlights that even within a highly
motivated patient population, there is still room for
improved sun protection education.

The strengths of this study include use of a
relatively large, racially and ethnically diverse sam-
ple. Limitations include the cross-sectional design,
which might be subject to recall bias, question
misinterpretation, and reporter bias. In addition,
missing data and our largely female population
limit the generalizability of our findings. The
difference between the percentages in sex might
be viewed as a limitation of this study, potentially
leading to bias.

Our study demonstrates many interesting and
novel findings regarding photo-protective behaviors
of patients with cutaneous disorders of hyperpig-
mentation. The surprisingly high rate of overall
sunscreen use gives credence to the notion that
cosmetically disfiguring diagnoses are highly moti-
vational factors. The lower perceived risk of sunburn
and skin cancer among dark skinned individuals
might make interventions solely based on skin can-
cer prevention less convincing to this patient popu-
lation. Although health-based interventions improve
skin cancer knowledge, it does not always improve
sun-protective behaviors.31-33 It is plausible that
future sun safety campaigns emphasizing the asso-
ciation of ultraviolet exposure with aging and
development of hyperpigmentation might be a suit-
able strategy to increase compliance in darker
skinned populations.
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Supplemental Table I. Logistic regression models for the relationship between sunscreen use and race

Race

Univariate analysis Multivariate model I* Multivariate model IIy

Odds ratio CI P Odds ratio CI P Odds ratio CI P

African American 0.49 0.24 0.98 .045 0.31 0.13 0.74 .008 0.45 0.18 1.1 .09
Asian 1.05 .37 2.95 .932 1.05 0.30 3.71 .9 1.0 0.26 3.9 .97
Hispanic or Latino 0.87 .45 1.70 .702 1.08 0.46 2.5 .8 0.82 0.32 2.0 .67

CI, Confidence interval.

*Model I is adjusted for gender, age, level of education, duration of the disease, and whether this was the first patient’s visit or not.
yModel II is adjusted for the same confounders in model I and for clinical diagnosis.

J AM ACAD DERMATOL

VOLUME 76, NUMBER 5
Maymone et al 846.e1



Supplemental Table II. Factors associated with better sunscreen use among patients with
hyperpigmentation disorder

Dependent variables

Sunscreen use

Model II P value Confidence intervalYes No

Race
White 43 (74.14) 15 (25.86) Reference
African American 65 (58.56) 46 (41.44) 0.45 .09 0.18 1.14
Asian 21 (75.00) 7 (25.00) 1.02 .97 0.26 3.91
Hispanic 132 (71.74) 52 (28.26) 0.82 .67 0.32 2.05

Sex
Male 18 (42.86) 24 (57.14) Reference
Female 250 (71.84) 98 (28.16) 3.8 .004 1.5 9.5

Age
[45 years 97 (68.79) 44 (31.21) Reference
#45 years 171 (68.67) 78 (31.33) 0.91 .96 0.51 1.90

Level of education
High school diploma or less 137 (66.18) 70 (33.82) Reference
College/graduate degree 125 (72.25) 48 (27.75) 1.82 .1 0.89 3.74

Visit type
First visit 117 (66.10) 60 (33.90) Reference
Second visit 120 (70.18) 51 (29.82) 0.86 .63 0.48 1.5

Duration of the disease
1-12 months 28 (47.46) 31 (52.54) Reference
13 months-5 years 86 (68.25) 40 (31.75) 2.4 .032 1.08 5.48
[5 years 112 (72.73) 42 (27.27) 3.5 .002 1.57 7.88

Clinical Diagnosis
PIH 66 (50.00) 66 (50.00) Reference
Melasma 136 (88.31) 18 (11.69) 6.7 \.001 3.07 14.6
Other 62 (63.27) 36 (36.73) 1.4 .3 0.70 3.05

PIH, Postinflammatory hyperpigmentation.
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