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DOI: 10.7759/cureus. 107756 Patients with skin of color (SOC) are more likely to be diagnosed with skin cancer at an advanced stage and
with a worse prognosis compared with non-Hispanic White (NHW) patients. This disparity is often
attributed to lower reported rates of sun-protective behaviors among adults from racial and ethnic minority
groups. This cross-sectional questionnaire study examined barriers to daily sunscreen use and key factors
influencing sunscreen purchasing decisions among a predominantly SOC patient population. Forgetting to
apply sunscreen was the most frequently reported barrier among sunscreen users, followed by the perception
that sunscreen was unnecessary because of spending most of the day indoors. Female patients were more
likely than male patients to report no barriers or daily use and were also more likely to use tinted sunscreen.
Younger patients placed greater importance on price and product feel or appearance when selecting
sunscreen, whereas non-Hispanic Black patients were less likely to consider how the product feels or looks
on the skin. Hispanic/Latino patients were less likely than NHW patients to prioritize broad-spectrum
protection, and male patients were less likely than female patients to consider specific sun-protection factor
levels. These findings highlight distinct behavioral, structural, and cultural factors influencing sunscreen
use among SOC patients. Dermatologists play a critical role in addressing misconceptions, counseling
patients on affordable and cosmetically suitable options, and promoting inclusive education about sun
protection. Understanding these differences can help clinicians deliver culturally responsive
recommendations and support targeted interventions to improve sunscreen adherence.

Categories: Dermatology
Keywords: barriers, medically underserved population, patient perspectives, photoprotection, skin of color, spf,
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Introduction

Individuals with skin of color (SOC) face disproportionately higher rates of advanced-stage skin cancer
diagnoses and poorer prognoses than their non-Hispanic White (NHW) counterparts [1]. Since sun-
protective behaviors (SPBs), such as sunscreen use, reduce the incidence of melanoma and nonmelanoma
skin cancers, this disparity is often attributed to lower reported rates of SPBs among adults from racial and
ethnic minority groups compared with NHW adults [1,2].

Individuals who do not use sunscreen often encounter multiple barriers, including limited access to clear,
accurate educational resources, which may lead to misconceptions that melanin offers complete protection
against ultraviolet (UV) damage in SOC [3]. Structural obstacles such as time constraints, cost, and limited
product availability can further hinder sunscreen use [3,4]. As individuals with SOC comprise a smaller
proportion of the general population and are underrepresented in many dermatologic study cohorts,
findings from prior studies may not be fully generalizable to SOC populations. In addition, much of the
existing literature is more than a decade old and may not reflect recent shifts in sunscreen-related barriers.

To address this gap, our study at dermatology clinics within Montefiore Medical Center, Bronx, USA,
examined barriers to sunscreen use among a predominantly SOC patient population. The objectives of the
study are to clearly identify barriers to daily sunscreen use and the factors that contribute to sunscreen
purchasing habits in our patient population. Since dermatologist recommendations and counseling strongly
influence patients’ sunscreen habits, our goal is to inform physicians about the specific barriers faced by
racially and ethnically diverse populations [5,6]. We also aim to support patient advocacy by underscoring
the need for manufacturers and public health organizations to develop interventions that address the
unique barriers to effective SPBs in SOC populations.

Materials And Methods

This study was conducted at dermatology clinics affiliated with Montefiore Medical Center in the Bronx,
USA, over a one-month period in October 2024. Patients aged 13 and older who were English-speaking were
eligible. Patients who had difficulty understanding the survey or were unable to provide informed consent
were excluded.
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Response

Participants were recruited using consecutive sampling. Written informed consent was obtained from all
participants prior to survey completion. The study was approved by the Institutional Review Board of
Montefiore Medical Center (IRB #2024-16200).

Data were collected via a piloted paper-based survey developed originally by the authors and reviewed by
experts to assess: 1) barriers to sunscreen use and 2) factors considered most important when purchasing
sunscreen. For both questions, participants were instructed to select all options that applied. The full survey
is included in the Appendix.

Demographic variables collected included age, sex, race/ethnicity, skin type, personal and family history of
skin cancers, and chief complaint. These factors were considered potential confounders in the analyses.

Descriptive statistics were used to summarize survey responses. Multivariable logistic regression models
were employed to assess associations between demographic characteristics and each individual response.
Multiple testing correction was performed using the Benjamini-Hochberg procedure at a false discovery rate
of 0.05. All statistical analyses were conducted using R software version 4.4.1 (R Foundation for Statistical
Computing, Vienna, Austria).

Results

As shown in Table 1, of 160 sunscreen users, 155 provided responses about barriers to use. Among sunscreen
users, forgetting to apply sunscreen was the most reported barrier, followed by those who felt sunscreen was
unnecessary due to spending most of their time indoors.

*

n (%)

It feels too thick

My skin is too oily

My skin is too sensitive

| often forget to apply

| do not need it since | am indoors most of the time

No barriers, | wear sunscreen daily

TABLE 1: Barriers to sunscreen use

The total number of respondents is 155

’Respondents can choose more than one response

20 (12.9%)
16 (10.3%)
17 (11.0%)
49 (31.6%)
34 (21.9%)

55 (35.5%)

As shown in Table 2, 149 patients provided responses about the factors that most influenced their sunscreen
purchases. The sun-protection factor (SPF) number was the most selected consideration (107; 71.8%),
followed by how the product feels or looks on the skin (78; 52.3%). Other key factors included price (52;
34.9%) and broad-spectrum protection (39; 26.2%). To further explore differences by race and ethnicity, we
examined reported barriers to sunscreen use and key purchasing factors within each demographic group.
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*

Response n (%)

Price 52 (34.9%)
Water resistance 46 (30.9%)
Broad spectrum 39 (26.2%)
SPF number 107 (71.8%)
Tint/color of sunscreen 20 (13.4%)
Ingredients 43 (28.9%)
How it feels/looks on the skin 78 (52.3%)

TABLE 2: Key factors when purchasing sunscreen

The total number of respondents is 149

“Respondents can choose more than one response

SPF: sun-protection factor

Logistic regression analyses revealed several significant findings, with no multicollinearity observed among
predictors. Analysis revealed that Hispanic/Latino patients were significantly less likely than NHW patients
to report forgetting to apply sunscreen (OR = 0.20; 95% CI = 0.08-0.50). Additionally, male patients were less
likely than female patients to report having no barriers to sunscreen use (OR = 0.20; 95% CI = 0.06-0.49).

Among factors influencing sunscreen purchases, older patients were less likely to consider price (OR = 0.96;
95% CI = 0.94-0.98) and how the product feels or looks on the skin (OR = 0.95; 95% CI = 0.93-0.97)
important. Hispanic/Latino patients were less likely than NHW patients to prioritize broad-spectrum
protection (OR = 0.19; 95% CI = 0.07-0.53). Finally, non-Hispanic Black (NHB) patients were also less likely
than other racial groups to prioritize how the sunscreen feels or looks on the skin (OR = 0.13; 95% CI = 0.04-
0.45). Post hoc analysis reveals that male patients were significantly less likely than female patients to try
tinted sunscreen (OR = 0.13; 95% CI: 0.02-0.48), with a trend suggesting that NHB participants were also less
likely than NHW participants to do so (OR = 0.27; 95% CI: 0.06-1.08; p = 0.072).

Discussion

This study provides insight into sunscreen use behaviors and perceived barriers among SOC patients,
highlighting how these barriers vary by demographic characteristics. By directly asking patients about
specific obstacles such as sunscreen texture, skin oiliness, forgetfulness, and time spent indoors, we
identified patterns that reflect both individual preferences and broader structural and cultural influences on
SPBs.

Hispanic/Latino individuals were significantly less likely than NHW patients to report forgetting to apply
sunscreen. These differences suggest that lower reported sunscreen use in this population may reflect
broader structural challenges and culturally informed decisions rather than a lack of awareness. For
example, individuals with SOC may receive conflicting public health messages about whether sun exposure
is harmful or necessary for maintaining vitamin D levels, given melanin's protective role [7,8]. This finding
underscores the need for dermatologists to address systemic and informational gaps during patient
encounters to encourage SPBs that may contribute to long-term positive health outcomes.

Female patients were significantly more likely than male patients to report no barriers to sunscreen use or
wearing sunscreen daily. However, existing literature indicates that male patients are less likely to use
sunscreen overall [9]. In this study, men were also less likely to use tinted sunscreen, with a trend toward
lower use among NHB participants compared with NHW participants. NHB patients were also less likely to
consider texture or appearance as a purchasing factor, which may reflect the limited availability of
cosmetically suitable products for darker skin tones and illustrates how intersecting gender and racial
factors create barriers for men of color. Additional barriers for men include lower engagement with skincare
routines and social norms [10,11]. Future research and tailored patient education should consider these
intersecting barriers when promoting SPBs among SOC men.

SPF number was the most frequently cited purchasing consideration, followed by how the sunscreen feels or
looks on the skin. Younger patients were more likely to consider price and product feel or appearance,
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suggesting that affordability and cosmetic preferences may drive adherence in this group. Hispanic/Latino
patients were less likely than NHW patients to prioritize broad-spectrum protection, which is critical in
preventing UV-induced skin damage [1]. This may reflect lower awareness of the importance of broad-
spectrum protection, highlighting opportunities for targeted education during dermatology visits.

Previous studies have shown that online sunscreen education materials are often written above the
American Medical Association’s recommended reading level and rarely include tailored guidance for SOC
audiences [3]. Findings from this study may inform improved outreach and education strategies in both
clinical settings and community-based initiatives [2].

This study has several limitations that should be addressed, but do not undermine the validity or
contribution of the work. Conducted at a single center in the Bronx, the findings may not be generalizable to
other regions. Limiting the sample to English speakers may have excluded key perspectives, and consecutive
sampling may not have captured patients who are less engaged in healthcare. Additionally, while the survey
captured several common barriers and purchasing factors, it may not have encompassed the full range of
residual confounding factors, such as psychosocial, structural, and cultural influences on sunscreen use.

Conclusions

This study highlights how sunscreen use behaviors and perceived barriers differ across a diverse patient
population, particularly among individuals with SOC. The findings suggest that sunscreen use is influenced
by a complex interplay of personal habits, cultural beliefs, product accessibility, and the cosmetic limitations
of available sunscreen formulations. Differences across racial, ethnic, age, and gender groups emphasize
that low sunscreen use among SOC patients is rarely due to a single factor and often reflects broader
informational and structural challenges. These results reinforce the importance of clinician-led education
that addresses misconceptions and acknowledges the need for affordable and cosmetically suitable products
for all skin tones.

By recognizing these varied influences, dermatologists can better tailor counseling to meet the needs of
diverse patient populations and help reduce disparities in UV-related skin disease. Continued research
should explore barriers among non-English speaking groups and evaluate educational interventions that
promote inclusive and practical sun-protection strategies.

Appendices
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Name: MRN:
Demographics:
1. Age (in years):
2. Sex (circle or check one): Male Female Other:
3. Race (circle or check one):
American Indian or Alaska Native Asian
Native Hawaiian or Other Pacific Islander African American/Black
Caucasian/White Multiracial

Other/Unknown (please specify):

4. Ethnicity (circle or check one):
Hispanic or Latino Not Hispanic or Latino

Other/Unknown (please specify):

5. Dermatology office (circle or check one):

Jacobi Medical Center Montefiore Einstein Comprehensive Cancer Center
Montefiore Hutchinson Campus Montefiore 3514 Bainbridge Dermatology Clinic

Montefiore Einstein Advanced Care -Westchester

Other (please specify):
6. Please circle the skin type below you feel fits you best:
Type 1 Type 2 Type 3
Fair, Pale Fair Medium White/Olive
ALWAYS burns, never tans Usually burns, can tan with Can occasionally burn, tans
some difficulty slowly
Type 4 Type 5 Type 6
Olive, Medium Brown Brown-Dark Brown Very Dark Brown to Black
Rarely burns, tans quickly Very rarely burns, tans very Never burns, deeply pigmented
quickly
7. Do you have a history of melanoma? Yes No
8. Do you have a history of basal cell or squamous cell carcinoma? Yes No
9. Do you have someone close to you with a history of any skin cancer?  Yes No

10. If yes to any of the above, has your use of sunscreen changed as a result?
A. Yes, increased use
B. Yes, decreased use
C. No
11. Do you wear sunscreen or moisturizer/makeup with SPF?
A. Yes
B. No

If Q11 is “yes,” please proceed with the rest of the survey:
Sunscreen use:

FIGURE 1: Survey page 1/4
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1. What is your main motivation for wearing sunscreen? Please rate the following items on a scale
of 1-4. (1 = Of Little Importance. 2 = Of Average Importance. 3 = Very Important. 4 =

Absolutely Essential)

__To prevent skin cancer
____To prevent premature aging
___To prevent hyperpigmentation
___To prevent sunburn

2. How often do you wear sunscreen?
A. Daily
B. 3-4 days a week
C. 1-2 days a week
D.

Only when spending extended time outdoors (hiking, beach, gardening, etc)

3. When do you use or wear sunscreen or products with SPF?

A. Always indoors and outdoors
B. Only when I’'m outside

C. Sometimes, when I remember
D. Never

4. Please choose which of the following applies to you:

I use sunscreen
I use moisturizer with SPF
I use makeup with SPF

moaowp

I am not sure

5. If there is SPF in your moisturizer or makeup, what is the SPF number? (Please choose the greatest

number that applies)

A. SPF 15 or less
SPF 30 or less
SPF 50 or less
SPF 100 or less
I am not sure

moaow

6. In the past year, did you get a sunburn - or reddening of skin - from being out in the sun?

>

Yes, once

B. Yes, twice

C. Yes, more than twice
D. No

7. In general, what are your barriers to NOT wearing sunscreen daily? (Please circle all that apply)

A. It feels too thick

FIGURE 2: Survey page 2/4

I do not use any products with SPF
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Qammouaw

Sunscreen/SPF

My skin is too oily

It burns my eyes when sweating

My skin is too sensitive

I often forget to apply

I do not need it since I’m indoors most of the time
No barriers, as I wear sunscreen daily

preferences:

8. Are you aware that there are both physical and chemical types of sunscreen?
®  Physical or mineral sunscreen - active ingredients like titanium dioxide and/or zinc oxide
o Chemical sunscreen - active ingredients like avobenzone, octinoxate, and/or oxybenzone.

A.
B.

Yes
No

9. Do you most often use chemical sunscreen (with active ingredients like avobenzone, octinoxate,

and/or oxyb

enzone) or physical/mineral sunscreen (with active ingredients like titanium dioxide

and/or zinc oxide)?

A.
B.
C.

Chemical sunscreen
Physical sunscreen
Not sure

10. What are the reasons you use physical SPF/sunscreen (a.k.a mineral sunscreen containing zinc
oxide and/or titanium dioxide)? (Please circle ALL that apply):

moaw»

F.

11. What is your opinion on how physical SPF/sunscreen with NO TINT/added color feels or looks

Chemical-free ingredients

Skin sensitivity

Reef safety

Chemical free, skin sensitivity AND reef safety
Because I was recommended it by
dermatologist, friend, online, etc.)
I do not use physical SPF/sunscreen

(Please specify. Eg. my

on your skin? (Please circle ALL that apply):

moawy

12. Have you ever tried using TINTED physical SPF/sunscreen (a mineral-based, broad-spectrum

Physical SPF/sunscreen does NOT leave a white cast on my skin
Physical SPF/sunscreen DOES leave a white cast on my skin
Physical SPF/sunscreen does NOT match my skin color
Chemical SPF/sunscreen feels better on my skin

Other:

sunscreen with added pigments to provide sheer, skin-colored, light coverage. Not including
makeup with SPF)?

A.
B.

Yes, I have tried tinted physical sunscreen in the past but stopped
Yes, I still currently use tinted physical sunscreen

FIGURE 3: Survey page 3/4
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C.
D.

No
Not sure

If Q12 is “A” or “B,” please proceed with Q12a. If “C” or “D,” skip to Q13:

12a. What is your opinion on how TINTED physical SPF/sunscreen feels or looks on your

skin type? (Please circle ALL that apply):

Tinted physical SPF/sunscreen does NOT leave a white cast
Tinted physical SPF/sunscreen DOES leave a white cast
Tinted physical SPF/sunscreen does NOT match my skin color.
Chemical SPF/sunscreen feels better on my skin

Other:

moO0w

13. What ingredients do you look for in your SPF/sunscreen? (Please circle ALL that apply):

14. Which is the most important to you when purchasing sunscreen? (Please circle ALL that apply):

FEOmEOOWy

TommoOw

I look for antioxidants

I look for hyaluronic acid

I look for oils to hydrate my skin

I look for oil-free products

I look for non-comedogenic products (won’t clog pores)
I look for paraben-free products

I'look for fragrance-free products

I look for water-resistant products

I do not look for specific ingredients

Price

Water Resistance

Broad Spectrum

SPF number

Tint/color of sunscreen
Ingredients

How it feels/looks on the skin
Other:

15. How easy is it to find an SPF or sunscreen that you like?

Mmoo Wy

Very difficult
Difficult
Neutral

Easy

Very easy

16. What is your favorite sunscreen or moisturizer/makeup with SPF and what do you like about it?

Please write below:

FIGURE 4: Survey page 4/4
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