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Abstract
Hispanics are more likely to be diagnosed with skin cancer at a later stage and experience worse overall survival than Whites. 
The objective of this cross-sectional study was to assess the skin cancer knowledge, attitudes, perceived risk, and sun pro-
tection practices among an underserved population in the Phoenix area. We recruited participants from the greater Phoenix 
area to undergo skin examination and complete a questionnaire. 208 participants were included. The majority were Hispanic 
(64.9%). Of this Hispanic group, most were from Mexico (87.9%). The Hispanic cohort had an overall mean skin cancer 
knowledge score of 3.68/6, the lowest of any other racial/ethnic group, but had the highest desire to learn more about skin 
cancer (64.6%, “strongly agree”). They were the most concerned about developing skin cancer (50.4%, “very concerned”) 
but had relatively lower rates of sun protection practices (7.9% “always use” sunscreen, 22.0% “always use” sun-protective 
clothing). Limitations of this study include a small sample size, lack of validation for the skin cancer knowledge score, lack 
of season as a covariate in the multivariate analysis, lack of follow-up, and lack of robust skin cancer risk assessment. In 
conclusion, despite poorer skin cancer knowledge and sun protection practices, the Hispanic population had the highest 
concern for developing skin cancer and desire to learn more about skin cancer. Targeted and culturally relevant skin cancer 
and sun protection education for this group is needed.

Introduction

Rising rates of melanoma and non-melanoma skin cancer 
have led to significant health and economic burdens in the 
United States (US) [1, 2]. African Americans and Hispan-
ics are more likely to be diagnosed with melanoma at an 
advanced stage and have poorer overall survival than Whites 
[3–5]. The incidence of melanoma has been increasing in 
Whites and Hispanic women [5]. Despite this increas-
ing incidence, a decrease in distant metastasis at initial 

diagnosis in Whites has been noted; however, there has been 
no decrease in distant metastasis at initial diagnosis in Afri-
can Americans or Hispanics [5]. There remains a need for 
improved primary and secondary prevention of skin cancer 
in patients with skin of color.

A prior study found gaps in knowledge regarding mela-
noma and perceived risk of melanoma development in 
people with skin of color [6]. This group was also less 
likely to perform self-skin examinations. Similar studies 
have revealed decreased awareness and perceived risk of 
skin cancer among Hispanics relative to non-Hispanics, 
and decreased use of sun protection strategies in Hispan-
ics and African Americans [7, 8]. A recent cross-sectional 
survey of 285 individuals found that Hispanics were less 
likely than Whites to know the definition of melanoma 
and a study of 471 mothers found decreased skin cancer 
and sun care knowledge in Hispanic mothers as compared 
to White mothers. [9, 10] Educational interventions have 
been shown to improve melanoma knowledge and preven-
tative practice in people with skin of color [6]. Interven-
tional studies in the Hispanic population, including a study 
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using UV photo-aged images in adults, and a study using a 
“SunSmart” educational program in school children showed 
an increase in intention to use or self-efficacy in using sun-
screen [11, 12].

The majority of dermatology educational programs are 
geared toward Whites, and representation of non-Whites is 
low in both dermatology education materials and skin cancer 
screening events, further compounding the issue. [13–15] A 
better understanding of the attitudes and beliefs about cuta-
neous malignancies in people with skin of color is needed 
to develop effective, targeted education for all patients. This 
study sought to assess skin cancer knowledge and attitudes, 
perceived skin cancer risk, and sun protection practices 
among an underserved, primarily Hispanic population in 
the greater Phoenix metropolitan area.

Methods

Between March 2017 and August 2018, participants were 
recruited while participating in the American Academy of 
Dermatology (AAD) SpotMe skin cancer screening pro-
gram in collaboration with Mayo Clinic Arizona and the 
University of Arizona Mobile Research Unit [15]. Twenty-
three events took place throughout the greater Phoenix area. 
These events took place at multiple different geographic 
sites, including homeless shelters and community placed 
mobile health fairs in and around the Phoenix metropolitan 
area. Most events took place in the fall (34.5%) or summer 
(26.1%).

Measures

Before undergoing skin examination, participants com-
pleted an optional survey covering skin type, ethnicity, 
demographic information, sun protection practices, 6 
skin cancer knowledge questions, and desire for further 
education. (Supplement 1). These 6 skin cancer knowl-
edge questions consisted of: what is melanoma? Is skin 
cancer related to sun exposure? Is melanoma related to 
sun exposure? Which of the following is a warning sign 
of melanoma? Can skin cancer be a deadly disease? Mel-
anoma can be more easily cured if it is found early? A 
knowledge score was calculated using the mean number 
of correct responses to the above 6 skin cancer knowl-
edge questions. The questionnaire was available in Eng-
lish and Spanish and a Spanish-speaking interpreter was 
available for questions. A ten-dollar remuneration was 
provided to participants.

Deidentified data were stored in a secure site and trans-
ferred to a password-encrypted REDCap database [16, 
17]. As our population included many homeless and/or 

undocumented immigrant participants, date of birth and sex 
were not included in the analysis to further protect identity.

Statistical Analysis

Categorical variables were summarized as count and per-
cent. The Chi-squared test was used to test for differences 
in the distribution of counts between two categorical vari-
ables. A multivariable linear regression was used to estimate 
the impact of variables such as ethnicity on a participant’s 
skin cancer knowledge score while adjusting for sun pro-
tection practices and behaviors, as well as skin cancer risk 
factors. All collected questions were considered for inclu-
sion in the multivariate models; however, only questions 
which were consistent with a sun protection practice, skin 
cancer risk factor or knowledge, ethnicity, and socioeco-
nomic factors were included. Specifically, the effects of the 
individual covariates, hours in the sun, family history of 
skin cancer, use of tanning equipment, ethnicity, skin color 
change in sun, use of sun protective clothing, and sunscreen 
use, on knowledge score were tested while controlling for 
the other listed covariates. A second multivariate analysis 
was run testing the effect of ethnicity on knowledge score 
while adjusting for the covariates of education, income, and 
insurance status. All hypothesis tests were two-sided with 
p < 0.05 considered statistically significant. Analyses were 
performed in SAS 9.4 (SAS Institute, Inc.; Cary, NC).

Results

Demographics

A total of 208 individuals participated in this study (Table 1). 
The majority (64.9%) of this group identified as Hispanic, 
with the next largest group being White (19.2%).” Of these 
Hispanic cohort, 87.9% were Mexican. A mean house-
hold income of < $25,000 was reported by more Hispanics 
than Whites (p = 0.030). Additionally, attainment of a high 
school degree/general equivalency diploma (GED) or less 
was reported by more Hispanics, than Whites (p = 0.001). 
Unemployed individuals comprised a quarter of the total 
population and Hispanic population, however, not signifi-
cantly more than the White population (p = 0.654). How-
ever, Hispanics were more commonly uninsured compared 
to Whites and the overall cohort (p < 0.001). A personal 
history of skin cancer was reported by more Whites than 
the Hispanics or the total population, though not signifi-
cant (p = 0.137). Family history of skin cancer was reported 
by more Whites than Hispanics (p < 0.01). No participants 
reported a personal history of melanoma. Family history of 
melanoma was reported by 12.5% of Whites with a family 
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history of skin cancer, while no other race reported a family 
history of melanoma.

Skin Cancer Knowledge and Attitudes

When asked about perceived personal risk of develop-
ing skin cancer, most (63.7%) Hispanics responded, “I 
don’t know,” compared to only 15% of Whites (p < 0.001) 
(Table 2). Despite lack of knowledge, Hispanics were 
the most concerned about developing skin cancer, with 
50.4% reporting being “very concerned,” vs. 35% of 
Whites and 42% overall (p < 0.001). Regarding skin can-
cer knowledge, Hispanics displayed the largest knowl-
edge deficit with 58.3% responding, “I don’t know” when 
asked what melanoma is (p < 0.001), 13.7% responding 
that skin cancer cannot be a deadly disease (p = 0.101), 
and 47.2% responding “I don’t know” regarding warn-
ing signs of melanoma (p = 0.002). Hispanics had a 
significantly lower mean knowledge score of 3.68/6 
(standard deviation [SD] 1.79) compared to Whites 
(5.68/6; SD 0.57), and the overall cohort (4.19/6; SD 
1.79; p < 0.001). Hispanics exhibited the greatest desire 
to learn more about skin cancer, with 64.6% selecting 
“strongly agree,” vs. 32.5% of Whites and 54.5% of the 
overall cohort (p = 0.05). Hispanics preferred to be edu-
cated through speaking with a health educator (37.1%) 
or through video (22.6%). These rates were similar to 
the total cohort’s rates of 36.5% and 21.9%, respectively 
(p = 0.114).

Practices and Behaviors

Whites more frequently (71.8%) reported sunscreen usage 
compared to Hispanics (47.3%) and the overall popula-
tion (53.2%) (p = 0.142) (Table  3). Additionally, His-
panics were less likely to wear sun-protective clothing 
(67.7%), compared to Whites (74.4%), and the overall 
cohort (67.9%) (p = 0.010). Despite decreased sun pro-
tection, 28.9% of Hispanics worked in the sun vs. 17.5% 
of Whites and 28.8% the overall cohort (p = 0.049). Nearly 
all participants (98.5%) believed skin exams for melanoma 
detection were important; however, only 22.7% of Hispan-
ics had heard of a self-skin exam, and only 8.1% had ever 
checked themselves for skin cancer (vs. 65% and 51.3% 
for Whites, and 65.9% and 18.5% for the overall cohort, 
respectively) (p < 0.001), (p < 0.001). Furthermore, only 
9.9% of Hispanics had ever received a skin examination by 
a medical professional (vs. 37.5% of Whites and 15.2% of 
the overall cohort; p = 0.001). Finally, 63.5% of Hispanics 
either rarely or had never seen a doctor, and 62.7% had not 
seen a healthcare provider in the past 6 months (vs. 57.5% 
and 42.1% of Whites and 56.8% and 53.3%, of the overall 
cohort, respectively) (p = 0.232), (p < 0.001).Ta
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1 3

Knowledge Multivariable Analysis

Despite controlling for sun protection practices and skin can-
cer risk factors, a significant difference in knowledge score 
between ethnicities was still observed (p < 0.001). Multivari-
able analysis also revealed that use of sunscreen was signifi-
cantly associated with knowledge score while controlling for 
all other variables, including ethnicity (p = 0.002). No other 
significant associations were observed. When multivari-
able analysis was performed while adjusting for education, 
income, and insurance status, no significant difference in 
knowledge score between ethnicities was found (p = 0.487).

Discussion

Our study population was unique in that the majority 
were Hispanic, originating from Mexico. In contrast, pre-
vious studies have mostly focused on populations in the 
East Coast of the USA, and likely did not comprise such 
a high proportion of participants identifying as Mexican. 
[5] As the Southwestern USA hosts a large proportion of 
the Hispanic-American population, and the majority of 
Hispanic-Americans identify as Mexican, it is important 
to characterize the knowledge, perceived risk, and skin 
health behaviors of this demographic group [18]. This is 
particularly important as Hispanic-Americans are pro-
jected to comprise more than a quarter of the entire US 
population by 2060 [19]. Previous studies have demon-
strated that Hispanic-Americans with melanoma have a 
lower 5-year survival rate than Whites [20]. This is likely 
due to poorer access to healthcare and later stage of dis-
ease at time of diagnosis [5]. Additionally, prior studies 
have shown that outcomes and treatment of all stages 
of melanoma are affected by income, insurance status, 
and education [21]. Over half of our Hispanic population 
had an income of < $25,000, a quarter were unemployed 
with half uninsured, and three-quarters had a high school 
degree/GED or less education. As our population of His-
panic Americans in the southwestern USA is comprised 
of vulnerable individuals who are more likely to suffer 
from later stage of melanoma at time of diagnosis and 
poorer prognosis compared to the general population, 
this group should be a focus of educational skin cancer 
programs and outreach measures. Further, primary care 
providers should be made aware of the skin cancer risk 
in this population, as primary care may be the initial 
healthcare point of contact.

We found a significant difference in skin cancer knowl-
edge between ethnicities while controlling for variables 
such as sun protection practices and skin cancer risk fac-
tors. However, when adjusting for socioeconomic factors, 
such as insurance status, income, and education level, no 

difference in knowledge score was observed between eth-
nicities. This implies that these socioeconomic factors, such 
as education level, are an important factor in skin cancer 
knowledge and risk perceptions, which is in line with previ-
ous studies [22, 23]. An additional striking finding was the 
discrepancy between skin cancer knowledge in the Hispanic 
population and their overall desire to learn more about skin 
cancer. Hispanics had the lowest skin cancer knowledge 
score of any group but expressed the highest concern about 
skin cancer. A prior study analyzing skin cancer risk percep-
tion revealed that Hispanics, along with African Americans, 
the elderly, and less educated individuals, were more likely 
to believe that they cannot lower their skin cancer risk and 
often express uncertainty regarding the efficacy of preven-
tion recommendations [22]. A prior interventional study in 
Hispanic school children showed that educational initiatives 
are effective in increasing sun care self-efficacy [12]. This 
implies that the observed low rates of skin cancer knowledge 
and sun protection practices are due to a failure to properly 
educate this group on the dangers of skin cancer and proper 
prevention methods.

We found a further discordance between reported sun 
exposure and sun protection practices in our Hispanic 
cohort. Despite approximately one-third of Hispanics 
reportedly working in the sun (the highest of any group), 
only half reported using sunscreen or wearing sun-pro-
tective clothing. This is consistent with previous studies, 
including a study which revealed the majority of Hispanic 
outdoor workers rarely or never wore sunscreen [24]. 
Another study of 1676 Hispanic adults with sun-sensitive 
skin found even lower rates of sunscreen and sun-protec-
tive clothing use [24, 25]. Similar findings were noted in 
focus groups from multiple cities across the US found 
that Hispanics had a lower perceived risk of skin cancer 
and were less likely to use sun protection [8]. Our study 
found that there was a significant relationship between the 
use of sunscreen and knowledge score. This implies that 
knowledge score may have an impact on sun care prac-
tices, highlighting the importance of education initiatives 
that increase skin cancer knowledge.

Of note, our Hispanic population was the least likely to per-
form self-skin exams. This is likely due to a failure to properly 
educate this population, as less than a quarter had ever heard of 
a self-skin examination, the lowest of any of our racial/ethnic 
groups. These results are similar to prior reports of lower rates 
of self-skin examination and self-skin examination education 
in Hispanics [7]. Finally, the rates of medical utilization were 
low in the Hispanic population, as few had previously received 
a professional skin exam, and the majority rarely see or have 
never seen a doctor. While this is influenced by socioeconomic 
factors and the cost of accessing healthcare, improved educa-
tion regarding the importance of regular medical care and skin 
examinations is needed.
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Our results indicate a need for increased targeted educa-
tion for the Hispanic population regarding both skin can-
cer education and sun protection practices. Studies have 
found that targeted education interventions are successful 
in increasing the sun protection behaviors and rates of self-
skin examination in African Americans [26]. Multiple stud-
ies have demonstrated a relationship between acculturation 
in the Hispanic population and decreased sun-protective 
behaviors; however, a related review article did not show 
any significant patterns in the sun protection beliefs of US 
Hispanics [25, 27, 28]. Overall, these studies highlight the 
necessity of tailoring outreach initiatives to be culturally 
relevant. Regarding skin cancer knowledge, a study ana-
lyzing multiple knowledge-based interventions found that 
educational interventions successfully increase knowledge, 
awareness, and sun protection practices in skin of color 
populations [29]. In areas where healthcare resources are 
scarce, future interventions may be best formatted as video 
education or education through online platforms, as nearly a 
quarter of our Hispanic population preferred video education 
methods. Prior video-based education intervention targeting 
the Hispanic population significantly increased melanoma 
risk factor and prevention knowledge [30].

Some of the previous studies that have examined the 
relationship between ethnicity and skin cancer knowl-
edge have taken place in the clinical setting, among 
patients that were already seeking dermatologic care [6, 
9, 26]. Our screening events occurred in the community 
setting. As more than half of our total cohort reported 
rarely or never seeing a doctor, this subgroup is likely a 
more accurate reflection of the community. Future ini-
tiatives studying the relationship between ethnicity, sun 
protection practices, and skin cancer knowledge should 
consider a similar outreach-type setting as employed by 
this and a few previous studies [7, 8, 24, 30].

There is a paucity of data regarding skin cancer in His-
panics, and further studies are necessary to identify the risk 
factors, sun protection behaviors, and genetic predisposition 
of this fast-growing group [31]. In combination with high 
rates of willingness to learn and high perceived personal risk 
of skin cancer, our data highlight the opportunity to educate 
this population about skin cancer and the importance of sun 
protection practices.

Limitations

A larger sample size would likely make this study more 
generalizable. Second, the skin cancer knowledge score 
which was used has not been validated, and season was 
not factored into the multivariate analysis. Next, a more 
complex, multilevel model, such as using a random inter-
cept for each community-based event, was not performed. 

Given that these data were cross-sectional, causation 
could not be determined. Additionally, this study lacked 
a robust skin cancer risk assessment section. Therefore, it 
is not possible to relate the observed knowledge score and 
sun protection practices with skin cancer risk. Finally, in 
order to protect vulnerable participant identity, age, sex, 
and other more detailed demographic information was not 
included in our study.

Conclusion

A large gap between knowledge and sun protection practices 
exists in our Hispanic population in the Southwestern USA. 
Additionally, this group has low rates of self-skin examina-
tions and healthcare utilization. Nonetheless, our Hispanic 
population displayed the highest concern for and desire to 
learn more about skin cancer. Additional research is needed 
to explore the relationship between risk factors, sun protec-
tion practices, and genetic predisposition among Hispanics. 
Future public education that is tailored to this population and 
is culturally relevant is needed to close this knowledge and 
practice gap in order to reduce outcome disparities.
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