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ABSTRACT OF THE THESIS

Skin Cancer: An Evaluation of the Role of Personal and Family History of Skin Cancer on
Skin Protective Behaviors
By
Casandra Alyssa Uriostegui
Master of Science in Epidemiology
University of California, Irvine, 2022

Professor Karen Edwards, Chair

The purpose of this cross-sectional study was to investigate how a personal and/or family
history of skin cancer, affects the frequency of engagement with a range of known skin-
protective behaviors. The data for this study was collected using a self-report questionnaire
during an in-person cancer fundraiser in Orange County, CA and was limited to adults over the
age of 18. A total of 93 individuals completed the survey, however, two were excluded as they
were less than 18 years of age. The sample population consisted of individuals who were
majority white (55.2%), female (63.2%), and over the age of 35 (64.0%). Results reveal that
individuals with a family history of skin cancer or have been diagnosed with skin cancer at some
point in their life, engage more frequently in skin-protective behaviors compared to those with
no prior diagnosis and those without a family history of skin cancer. Several trends emerged
across other demographic characteristics that provide further insight into the differences between

those with and without a personal and/or family history of skin cancer. Further, results indicate
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that nearly 20% of individuals are not aware of their skin cancer risk. Lack of awareness of risk
varied by race / ethnicity, with 12%, 45% and 27% of self-identified white, Hispanic/Latino and
Asian respondents, respectively, reported that they don’t know their risk of skin cancer. Overall,
the results generated by this study provide insights into the relationships between personal and
family history of skin cancer and a range of well-established sun-protective behaviors and

provide insights into opportunities for intervention.
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CHAPTER 1: Introduction

According to the Centers for Disease Control and Prevention (CDC), skin cancer ranks as
the fifth most common type of cancer in the United States, with nearly 5 million people being
treated annually for the skin disease [1]. Melanoma, specifically, is the rare form of skin cancer
(SC) that is found throughout the cells that produce melanin and give skin its natural color.
Compared to other types of skin cancer, melanoma is known to frequently invade nearby tissues
and metastasize to other parts of the body. According to the American Cancer Society, incidence
rates of melanoma have increased annually by 31%, from 2012-2020 [2]. In addition, other
research has shown that from 1994 to 2014, diagnosis of nonmelanoma skin cancers increased by
77% [3]. As the rate of skin cancer cases increases, there is a stronger need to understand
differences of various demographic groups and risk groups, when it comes to the behavioral
patterns of engagement in skin-protective measures, as well as, the attitudes towards sun
exposure and skin cancer prevention. Skin-protective behaviors are important because they help
reduce the risk of overall skin cancer [1,4,5]. These behaviors include performing self-skin
examinations, getting routine skin examinations done by a doctor or a dermatologist, and
utilizing sun-protective measures appropriately [5, 6]. Also known as the actions of reducing or
preventing direct sun-exposure, sun-protective measures include applying and reapplying
sunscreen frequently, and wearing protective clothing and accessories, e.g., sunglasses with UV
protection and hats, when exposed to sunlight [6]. Individuals’ thoughts and beliefs towards sun
exposure and development of skin cancer could potentially influence motivation to engage in
these skin-protective behaviors, now and in the future. Finally, it is well established that skin
cancers are influenced by both environmental factors and genetic factors [7,8]. Those with a

positive family history of skin cancer are at increased risk of developing skin cancer [1,9].



Similarly, those who have had a previous skin cancer or melanoma are also at increased risk of
new diagnoses of skin cancer [1,9,11]. Thus, it is important to understand whether or not people
with a personal and or family history of skin cancer engage in skin protective behaviors more
than those without these risk factors. Further, little research has been done to evaluate whether
age, gender or race / ethnicity impact engagement in skin protective behaviors among those with
and without personal or family history of skin cancer. Identifying these differences, if any, could
lead to further understanding and interpretation as to why these observed patterns exist. This
study overall will help provide an overview of the individuals that need to be targeted in the
future with educational public health interventions, such as the dissemination of education
focusing on skin cancer awareness and outcomes, the harmful effects of sun-exposure, and the
proper skin-protective behaviors.
CHAPTER 2: Literature Review

2.1. Descriptive Epidemiology of Skin Cancer

Melanoma is the most serious form of skin cancer as it is responsible for approximately
75% of all skin cancer deaths [9]. When not diagnosed early in the disease course, it is more
likely to spread to other organs and parts of the body. The incidence rates of all types of skin
cancer have continued to increase over the last four decades. A previous study from 2008
observed that the annual increase of melanoma incidence varied between populations but had
been estimated to be between 3% and 7% - these estimates suggested a doubling of rates every
10 to 20 years [10]. Current studies have reported a 31% increase in melanoma cases and a 77%
increase in nonmelanoma cases, within the last decade, in the United States [2,3]. Skin cancer is
known to be caused by both genetic and environmental factors [7,8]. Personal and family history

of skin cancer is commonly seen among individuals newly and previously diagnosed. About one



in every 10 individuals diagnosed with skin cancer have a family history of the disease [2]. And
approximately 3 to 23% of individuals diagnosed with skin cancer have previously been
diagnosed with skin cancer before [11].

The differences in risk vary across demographic groups. Generally, individuals who are
male, lighter skin tones, older than 65 years old, and have been exposed to natural or artificial
sunlight over long periods of time, have a higher risk of developing skin cancer [1]. According to
the Surveillance, Epidemiology, and End Results (SEER) program, melanoma skin cancer is
more common in men than women, and more new cases are seen among whites than any other
racial/ethnic group [12]. According to the skin cancer foundation, one in every 5 Americans will
develop skin cancer by the age of 70 years [2].

2.2. Personal and Family history of Skin Cancer

Does risk influence those with a positive family history and/or prior diagnosis of skin
cancer to adopt skin-protective behaviors and engage more than those with a lower perceived
risk? Some studies reported family history and personal history of skin cancer as factors that
influence engagement in sun-protective behaviors [13,14]. A study consisting of U.S non-
Hispanic white adults reported higher rates of frequent use of long sleeves, hats, and sunscreen,
among those with previously diagnosed skin cancer compared to those with no diagnosed skin
cancer [14]. In addition, individuals with a greater perceived risk of skin cancer were also found
to be correlated with higher levels of sun-protective behaviors [13, 15,16]. For instance, a study
consisting of individuals who were all Caucasian and mostly female (57%), indicated that greater
perceived risk was associated with higher levels of sun-protective behavior, including sunscreen
usage and wearing protective clothing [13]. Most of these studies were limited to one race /

ethnic group (e.g., non-Hispanic white) and did not include age as a factor in their analyses.



2.3. Sun Exposure

Excessive exposure to the sun’s ultraviolet rays, along with sunburn history, are key risk
factors of skin cancer. According to the CDC, most skin cancers are caused by overexposure to
UVA and UVB rays. Studies have shown that excess exposure to UV radiation increases the risk
of developing any skin cancer type, especially melanoma [4]. Similar studies have reported that
UV exposure is responsible for most melanoma cases [17,18]. More specifically, it has been
estimated that nearly 95% of all melanoma cases in the United States were found attributable to
ultraviolet radiation [17], and similarly, nearly 90% of nonmelanoma cases were found
associated with UV radiation [19]. The main sources of UV radiation stem from excessive sun
exposure and indoor tanning, which suggests that most cases are potentially preventable.

The CDC’s Community Preventive Services Task Force, which provides evidence-based
findings, appointed by the CDC director, to provide evidence-based findings and
recommendations aimed at improving population health, recommends interventions in outdoor
recreational and tourism settings to promote sun-protective behaviors among individuals [1].
These interventions include providing informational messages about sun protection, increasing
availability of sun-protective items, implementing policies to support sun protection practices,
and designing activities that influence knowledge and model behaviors, such as proper sunscreen
usage. Previous literature has shown that engaging in sun-protective behaviors when outside can
help reduce one’s exposure to ultraviolet (UV) radiation and sunburn. Many studies conclude
that preventative measures such as limiting sun exposure, wearing protective clothing, hats, and
sunglasses, seeking shade, and regular sunscreen use, can decrease the risk of developing skin
cancer [4,17,20]. On the contrary, certain studies have shown that when it came to sunscreen

usage, sunscreen users did not have a decreased risk of malignant melanoma skin cancer [21].



Despite the known etiologic role of sun exposure, the question regarding sunscreen use to
prevent skin cancer remains open, with its true association still unclear. In the previous study it
was believed that the use of sunscreens permitted more time sunbathing, which allowed for more
UV ray exposure, and therefore resulted in being associated with melanoma occurrence [21].
This leads to the question that if individuals, especially those with a personal and family history
of skin cancer, were educated properly on the dangers of excessive sun exposure and taught the
appropriate skin-protective measures and behaviors, could it potentially increase the use of
proper sun-protective measures overall and ultimately reduce risk of melanoma.

The purpose of this thesis is to investigate how engagement in skin-protective measures
and actions vary between individuals with and without a personal or family history of skin
cancer, and other various demographic characteristics. Across a diverse sample population, we
will also investigate the collective attitudes and perceived risk of skin cancer. The results will
help provide a clearer understanding of knowledge, awareness, and engagement in skin-
protective actions among adults in this sample and whether there are differences across, specific
demographic and risk groups.

CHAPTER 3: Methods
3.1. Participants

The sample population for this study was derived from a convenience sample of adults
participating in a one day, in-person cancer fund raising event in Orange County, CA in 2019.
Participants were invited to complete a self-report survey to measure knowledge and attitudes
about skin cancer. Data collection occurred over a single day and all surveys were in English. A
total of 93 surveys were collected. Surveys in which participants reported being under the age of

18 (n=2) were classified as ineligible and were not entered into the database, leaving a total of 91



surveys available for analysis. Each survey was assigned a random participant ID number as it
was entered into a REDCap database system. All participants provided informed consent. This
study was approved by the UCI IRB.

3.2. Instrumentation

There were twenty-two multiple choice questions included on the survey and included
questions about demographic characteristics. Paper copies of the survey were distributed
individually to participants and surveys were collected by study personnel after participants
completed the survey. Survey responses were entered into a REDCap database created for this
study. Data was entered by one member of the research team, and all entries were checked for
accuracy by a second member of the research team. This study focused on fourteen multiple
choice questions related to engagement in skin protective behaviors and perceived risk of skin
cancer.

The general demographic factors included in this analysis are gender, age, and ethnicity.
Gender was originally categorized as three responses: Female, Male, and Other. ‘Other’ received
no responses. Four individuals from the sample failed to provide a survey response for gender
and were excluded from analyses examined by gender. Five age categories were included on the
survey: 18-24 years old, 25-34 years old, 35-44 years old, 45-54 years old, and 55+ years. Five
individuals from the sample failed to provide a survey response for age and therefore were
excluded from all analyses examined by age. The 18-24 age category had very few responses
(n=6) and was collapsed with the 24-34 year old group. Similarly, the two older groups were also
collapsed due to few responses in the 45-54 year old group (n=14). Thus, age was collapsed into
three categories for analysis: 18-34 years, 35-44 years, and 45+ years. Race / ethnicity was

originally categorized as eight categories: White, Hispanic or Latino, Black or African



American, Asian, American Indian or Alaskan Native, Middle Eastern or Northern African,
Native Hawaiian or other Pacific Islander, and Other. ‘African American’ and ‘Native Hawaiian’
received no responses. Four individuals from the sample failed to provide a survey response for
ethnicity and therefore were excluded from all analyses examined by ethnicity. Individuals who
were ‘White’ or ‘Middle Eastern or North African’ were both categorized as ‘White’ in analysis.
Due to very low responses, ‘American Indian or Alaskan Native’(n=1) and ‘Other (n=1, reported
as mixed by respondent)’ were dropped. For analysis, race / ethnicity was defined as three
categories as these categories had the largest numbers of participants: White, Hispanic or Latino,
and Asian.

Personal and family history of skin cancer was originally categorized as two separate
groups, each by three categories. Personal history was categorized as individuals diagnosed with
skin cancer at some point in their lives, those without prior diagnosis, and don’t know. Family
history was also categorized as individuals who have a positive family history of skin cancer,
those who have no history, and don’t know. One individual from the sample failed to provide a
survey response for diagnosis and therefore was excluded from all analyses examined by
personal and family history of skin cancer. Due to few responses, ‘Don’t know’ was dropped
from both personal (n=2) and family history of skin cancer (n=7). Perceived risk was originally
categorized as four categories: Very likely, Somewhat likely, Not at all likely, and Don’t Know.
No survey responses were missing for this variable. Due to its small size, ‘Very likely’ (n=10)
was combined with ‘Somewhat likely’ for analysis. Perceived risk was then defined as three
categories: Somewhat or very likely, Not at all likely, and Don’t know.

The remaining questions focused on questions related to engagement in sun-protective

behaviors and skin cancer screening. Individuals were free to skip any question they did not wish



to answer, and as a result, sample sizes vary by question. Due to very small sample sizes,
categories of certain variables were dropped and/or combined to form fewer categories. For
instance, due to a small number of responses, the category ‘none’(n=6) was dropped from
‘intentions to take specific future skin-protective measures’, the category ‘do not intend’(n=3)
was dropped from ‘intentions to take future skin-protective actions’, ‘all of the above’(n=6),
‘none’(n=7), and ‘other’(n=1) were dropped from sun-protective measures and ‘Never’(n=6) was
dropped from ‘how often do you apply sunscreen. To focus on the difference between those who
intend on taking action and those who already have, ‘intentions to take future skin-protective
actions’ was collapsed from three categories and redefined as two categories: intention to take
action at least within the next six months (or 30 days), and already have implemented action and
will continue to do so for at least the next six months. ‘Intentions to take specific future skin-
protective measures’ was initially categorized as four categories: Increase the frequency of
sunscreen use, increase the amount of sunscreen applied, reapply sunscreen more often
throughout the day, and use additional protection. The amount and reapply category were
combined since they are both types of measures for sunscreen usage. The responses were refined
as three categories: increase sunscreen use, increase amount applied or reapply more often, and
use additional protection. Sun-protective measures were initially categorized as sunscreen,
sunglasses with UV protection, hats, and clothing with UPF. Because clothing (n=13) had a
small number of responses, it was collapsed and redefined into three categories: sunscreen,
sunglasses with UV protection, and hats or clothing with UPF. ‘How often do you apply
sunscreen’ was originally categorized as four categories but collapsed to three categories for
analysis: Everyday even if it's not sunny, Often but not daily, and only when outdoors for a

while, such as at the beach or at a state park. Reapplication was originally categorized as four



categories: Every 30 minutes, Every hour, Every four hours, and I don’t reapply. Due to very
few responses, ‘Every 30 minutes’(n=3) and ‘Every hour’(n=8) were combined. The responses
were redefined as three categories: at least every hour, every four hours, and I don’t reapply. All
three types of skin examinations were originally categorized as four categories, and then
collapsed and redefined as two categories. Self-skin check responses were Once a month, Once a
year, Rarely, and Never. Doctor skin check responses were At every visit, Once a year, Rarely,
and Never. And Dermatologist skin check responses were At least once a year, At least once
every two years, Rarely, and Never. Categories ‘Rarely’ and ‘Never’ were collapsed and
combined to form one response category. The first two responses for each skin category had
small response sizes and were combined. Self-skin checks and doctor skin checks were also both
redefined as: At least once a year, and Rarely or never. Dermatologist skin checks were
redefined as: At least once every two years, and Rarely or never.
3.3. Statistical Analysis

Data analysis was conducted using SAS® software (SAS Institute Inc., Cary, NC, USA).
The dependent variables consist of skin-protective behaviors including sun-protective measures
and types of skin examinations, and attitudes towards sun exposure prevention and skin cancer.
The sun-protective measures include frequency of sunscreen usage, reapplication of sunscreen,
and wearing sun-protective clothing or accessories (sunglasses or hat). The independent
variables in this analysis are gender, age, ethnicity, perceived risk, diagnosis, and family history.
The level of engagement across various behaviors relating to sun exposure protection and skin
cancer prevention were compared across the demographic and risk groups. Moving forward, the
SAS proc freq procedure was used to examine the frequency tables for each individual variable,

as well as, used to analyze all the cross-tabulation tables generated by the independent and



dependent variables. Fisher's exact test was used to assess the significance of the associations
found between variables in each cross-tabulation table. More specifically, to determine whether
statistically significant differences exist among individuals who have a personal and/or family
history of skin cancer, or other various demographic characteristics, when engaging in skin-

protective measures and actions. Statistical significance was determined by p<0.05.
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Table 1: Demographic characteristics of participants stratified by personal and family history of

skin cancer.
History of Skin Cancer
Participants N=(total | Personal No n=(total | Family No n=(total
Characteristics | sample) | history of | personal | personal | History family family
skin history of | history) of skin history of | history)
cancer skin cancer skin
cancer cancer
Gender
Female 55 4 49 53 14 37 51
(80.0%) (62.0%) (73.7%) | (60.7%)
Male 32 1 30 31 5 24 29
(20.0%) (38.0%) (26.3%) | (39.3%)
Age
18-34 years old | 31 0 31 31 4 24 28
(39.7%) (22.2%) | (39.3%)
35-44 years old | 13 0 12 12 4 6 10
(15.4%) (22.2%) | (9.8%)
45+ years old | 42 5 35 40 10 31 42
(100.0%) | (44.9%) (55.6%) | (50.8%)
Ethnicity
White 51 5 43 48 15 30 45
(100.0%) | (55.1%) (79.0%) | (50.0%)
Hispanic or 20 0 20 20 3 17 20
Latino (25.6%) (15.8%) | (28.3%)
Asian 15 0 15 15 1 13 14
(19.2%) (5.3%) (21.7%)

11




CHAPTER 4: Results

Demographic characteristics of the sample are shown in Table 1 and are displayed for the
whole sample and also separately for those with skin cancer and those with a family history of
skin cancer. Overall, the sample population consisted of ninety-one participants who were
majority white (55.2%), female (63.2%), and above the age of 35 (64.0%). A small portion of the
group reported having a positive family history of skin cancer (n=19, 22.6%) or having a
diagnosis of skin cancer (n=5, 5.7%) at some point in their lifetime. Majority of participants with
a family history of skin cancer were white (79%), female (74%), and over the age of 45 (56%).
All of the participants with a personal history of skin cancer were white (100%), the majority
were female (80%), and over the age of 45 (100%). A total of three individuals had both a family

history of skin cancer and have been diagnosed prior with skin cancer.
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Table 2.1: Skin-protective measures and actions by Gender.

Gender
Female Male

Skin-protective measures and actions
n=>55 n=32
(63.2%) (36.8%)

Self-skin check

At least once a year 20 11
(36.4%) (34.4%)

Rarely or never 35 21
(63.6%) (65.6%)

Doctor skin check

At least once a year 7 9
(13.0%) (28.1%)

Rarely or never 47 23
(87.0%) (71.9%)

Dermatologist skin check

At least once every 2 years 12 4
(24.5%) (13.3%)

Rarely or never 37 26
(75.5%) (86.7%)

Sun-Protective Measures

Sunscreen 42 18
(39.6%) (27.7%)

Sunglasses with UV protection 30 22
(28.3%) (33.9%)

Hats or clothing with UPF 34 25
(32.1%) (38.5%)

Frequency of applying sunscreen **

Everyday, even if not sunny 16 1
(34.8%) (3.9%)

13



Often, but not daily 12 4
(26.1%) (15.4%)
Only when outdoors for awhile (e.g. Beach or park) 18 21
(39.1%) (80.8%)
Frequency of re-applying sunscreen
At least every hour 4 5
(8.3%) (17.2%)
Every four hours 15 8
(31.3%) (27.6%)
I don’t reapply 29 16
(60.4%) (55.2%)
Perceived risk of skin cancer
Somewhat or Very likely 31 22
(56.4%) (68.8%)
Not at all likely 11 3
(20.0%) (9.4%)
Don’t Know 13 7
(23.6%) (21.9%)
Future Skin-protective Actions
Intend to take at least one skin-protection action in the next 6 22 19
months. (44.9%) (61.3%)
Already implemented at least one skin-protection action and will 27 12
continue to do so for at least the next 6 months. (55.1%) (28.7%)

Future Skin-protective Measures

14




Increase frequency of sunscreen use 16 6
(34.0%) (20.0%)
Increase the amount of sunscreen applied or reapply more sunscreen 13 9
throughout the day (27.7%) (30.0%)
Use additional protection, such as sunglasses, hats, and UPF 18 15
clothing (38.3%) (50.0%)

*p-value<0.05
**p-value<0.005
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4.1. Demographic Variables: Gender, Age, Ethnicity

Engagement in skin-protective measures and actions by gender is shown in Table 2.1. No
significant differences were found by gender for any of the three types of skin examinations.
Men (34%) and women (36%) had a similar frequency of engagement for self-skin checks. Men
had a moderately higher rate of getting their skin checked by their primary doctor at least once a
year (28%), compared to women (13%). And women had a moderately higher rate of going to a
dermatologist at least twice a year (25%), compared to men (13%). The usage of different types
of sun-protective measures (including sunscreen, sunglasses with UV protection, hats, and
clothing with UPF) was not significantly different between genders. It is interesting to note
however that when it comes down to the type of sun-protective measure being used most
frequently, women were more likely to report using sunscreen (40%), whereas men were more
likely to report using hats or clothing with UPF (39%). A significant difference was found
among the frequency of sunscreen usage. Defined by three response categories, we find that men
(81%) are two times more likely than women (39%) to apply sunscreen ‘only when outdoors for
a while, such as at the beach or at a state park’. Respectively, women were more likely than men
to apply sunscreen ‘everyday, even if not sunny’ (35%, vs. 4%) following ‘often, but not daily’
(26%, vs. 15%) usage. No significant differences were found by gender for the attitudes
pertaining to the likelihood of getting skin cancer and the likelihood of engaging in future skin-
protective actions. Still, we find that both men (69%) and women (56%) reported having a
‘somewhat or very likely’ perceived risk of developing skin cancer. A similar number of men
(22%) and women (24%) reported not knowing their overall risk. The variable used to measure
the intention to implement a skin-protective action in the future, showed that 55% of women

reported having already implemented at least one skin-protection action and continuing to do so
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for at least the next six months, and 61% of men reported that they intend on doing at least one

skin-protective action in the next six months.

Table 2.2: Skin-protective measures and actions by Age.

Age Groups
34 years and | 35-44 years | 45 years
Skin-protective measures and actions younger and older
n=31 n=13 n=42
(36.1%) (15.1%) (48.8%)
Self-skin check
At least once a year 7 5 19
(22.6%) (38.5%) (45.2%)
Rarely or never 24 8 23
(77.4%) (61.5%) (54.8%)

Doctor skin check

At least once a year 4 2 9
(12.9%) (15.4%) (22.0%)

Rarely or never 27 11 32
(87.1%) (84.6%) (78.1%)

Dermatologist skin check

17



At least once every 2 years 4 1 11
(13.8%) (10.0%) (27.5%)
Rarely or never 25 9 29
(86.2%) (90.0%) (72.5%)
Sun-Protective Measures
Sunscreen 22 9 29
(45.8%) (31.0%) (30.9%)
Sunglasses with UV protection 13 10 29
(27.1%) (34.5%) (30.9%)
Hats or clothing with UPF 13 10 36
(27.1%) (34.5%) (38.3%)
Frequency of applying sunscreen
Everyday, even if not sunny 9 5 3
(20.9%) (33.3%) (21.4%)
Often, but not daily 7 4 4
(16.3%) (26.7%) (28.6%)
Only when outdoors for awhile (e.g. Beach or park) 27 6 7
(62.8%) (40.0%) (50%)
Frequency of re-applying sunscreen
At least every hour 7 1 1
(25.0%) (10.0%) (2.6%)
Every four hours 6 4 13
(21.4%) (40.0%) (33.3%)
I don’t reapply 15 5 25
(53.6%) (50.0%) (64.1%)

18




Perceived risk of skin cancer *

Somewhat or Very likely 17 7 28
(54.8%) (53.9%) (66.7%)

Not at all likely 3 1 10
(9.7%) (7.7%) (23.8%)

Don’t Know 11 5 4
(35.5%) (38.5%) (9.5%)

Future Skin-protective Actions

Intend to take at least one skin-protection action in the 18 7 16

next 6 months. (62.1%) (53.9%) (43.2%)

Already implemented at least one skin-protection action 11 6 21

and will continue to do so for at least the next 6 (37.9%) (46.2%) (56.8%)

months.

Future Skin-protective Measures

Increase frequency of sunscreen use 7 5 10
(25.0%) (41.7%) (27.8%)

Increase the amount of sunscreen applied or reapply 5 3 13

more sunscreen throughout the day (17.9%) (25.0%) (36.1%)

Use additional protection, such as sunglasses, hats, and 16 4 13

UPF clothing (57.1%) (33.3%) (36.1%)

*p-value<0.05
**p-value<0.005
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Engagement in skin-protective measures and actions by age is shown in Table 2.2.
Though no significant differences were found for skin examinations, we find that as age
increases, so does the engagement rate of self-skin checks and doctor skin checks. Individuals
who were ‘45 years old and older’ were more likely to conduct a self-skin check (45%) and
dermatologist skin check (22%), compared to both individuals in the ‘35-44 years old’ group
(39%, 15%) and the ‘34 years and younger’ group (27%, 13%). No significant differences were
identified when examining the usage of the sun-protective measures, such as sunscreen usage
and sunscreen reapplication. The frequency of sunscreen usage was defined by three categories.
Regardless, each age category from youngest to oldest, was most likely to report applying
sunscreen ‘only when outdoors for a while, such as at the beach or at a state park’ (63%, 40%,
50%) compared to ‘often’ or ‘everyday’ usage. All respective age categories were also more
likely to report never reapplying sunscreen (54%, 50%, 64%). The attitudes pertaining to the
likelihood of getting skin cancer show us that those 34 years old and younger (55%), 35-44 years
old (54%), and 44+ years old (67%) all reported having a ‘somewhat or very likely’ perceived
risk of developing skin cancer. Future skin-protective actions showed that individuals 34 years
and younger (62%) and 35-44 years old (54%) were more likely to report that they intend on
doing at least one skin-protective action in the next six months. Individuals 45 years old and
older (57%) were more likely to report having already implemented at least one skin-protection

action and continuing to do so for at least the next six months.
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Table 2.3: Skin-protective measures and actions by Race / Ethnicity.

Race / Ethnic Groups
White Hispanic or Asian
Skin-protective measures and actions Latino
n=51 n=20 n=15
(59.3%) (23.3%) (17.4%)
Self-skin check **
At least once a year 26 2 3
(51.0%) (10.0%) (20.0%)
Rarely or never 25 18 12
(49.0%) (90.0%) (80.0%)
Doctor skin check *
At least once a year 14 1 1
(28.0%) (5.0%) (6.7%)
Rarely or never 36 19 14
(72.0%) (95.0%) (93.3%)
Dermatologist skin check **
At least once every two years 15 1 0

(32.6%) | (5.9%)

Rarely or never 31 16 15
(67.4%) (94.1%) (100.0%)

Sun-Protective Measures

Sunscreen 36 12 11
(33.3%) (50.0%) (29.7%)
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Sunglasses with UV protection 36 5 10
(33.3%) (20.8%) (27.0%)
Hats or clothing with UPF 36 7 16
(33.3%) (29.2%) (43.2%)
Frequency of applying sunscreen
Everyday, even if not sunny 9 5 3
(20.9%) (33.3%) (21.4%)
Often, but not daily 7 4 4
(16.3%) (26.7%) (28.6%)
Only when outdoors for awhile (e.g. Beach or park) 27 6 7
(62.8%) (40.0%) (50.0%)
Frequency of re-applying sunscreen
At least every hour 6 2 1
(13.0%) (12.5%) (7.1%)
Every 4 hours 16 2 5
(34.8%) (12.5%) (35.7%)
I don’t reapply 24 12 8
(52.2%) (75.0%) (57.1%)
Perceived risk of skin cancer **
Somewhat or Very likely 38 10 4
(74.5%) (50.0%) (26.7%)
Not at all likely 6 1 7
(11.8%) (5.0%) (46.7%)
Don’t know 7 9 4
(13.7%) (45.0%) (26.7%)
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Future Skin-protective Actions

Intend to take at least one skin-protection action in the 20 12 8
next 6 months. (40.8%) (70.6%) (61.5%)
Already implemented at least one skin-protection action 29 5 5
and will continue to do so for at least the next 6 months. (59.2%) (29.4%) (38.5%)

Future Skin-protective Measures *

Increase frequency of sunscreen use 8 9 5
(18.2%) (50.0%) (35.7%)

Increase the amount of sunscreen applied or reapply 15 1 6

more sunscreen throughout the day (34.1%) (5.6%) (42.9%)

Use additional protection, such as sunglasses, hats, and 21 8 3

UPF clothing (47.7%) (44.5%) (21.4%)

*p-value<0.05
**p-value<0.005
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Engagement in skin-protective measures and actions by race / ethnicity is shown in Table
2.3. Significant differences were found between these race / ethnic groups and all three types of
skin examinations. The frequency of checking your own skin for changes in freckles or moles,
had the highest engagement rate across all types of skin examinations. Individuals in the ‘White’
group (51%) were over two times more likely to check their skin for abnormal changes at least
once a year, compared to the ‘Hispanic or Latino’ (10%) and ‘Asian’ group (20%). Less
engagement was seen across doctor and dermatologist skin examinations. White individuals
(28%) were over four times more likely than Hispanic (5%) or Asian (7%) individuals to get
their skin checked by their primary care doctor at least once a year. White individuals (33%) are
also over five times more likely than Hispanic (6%) or Asian (0%) individuals to get their skin
checked by a dermatologist at least once every two years. No significant differences were
identified when examining the usage of the sun-protective measures, such as sunscreen usage
and sunscreen reapplication. Participants who were White reported equal engagement of
‘sunscreen’ (33%), ‘sunglasses with UV protection’ (33%), and ‘hats or clothing with UPF’
(33%). Participants who were Hispanic were more likely to report using sunscreen (50%),
whereas participants who were Asian were more likely to report using hats or clothing with UPF
(43%). White individuals (63%) were more likely than Hispanic (40%) and Asian (50%)
individuals to use sunscreen only when outdoors for a while. Over half of all the ethnicity
categories -White, Hispanic, and Asian- reported not reapplying sunscreen (52%, 75%, 57%).
Reapplication at least every four hours was two times more likely to be seen in White (35%) and
Asian (36%) individuals, compared to Hispanics (13%). Evaluating one’s own risk of getting
skin cancer revealed that the majority of participants who were white reported the likelihood of

getting skin cancer being ‘somewhat or very likely’ (75%). The majority of individuals who
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were Hispanic, reported their skin cancer risk to be ‘somewhat or very likely’ (50%) and ‘don’t
know’ (45%) and the majority of individuals who were Asian reported their skin cancer risk to
be ‘not at all likely’ (47%). Measuring the intention to implement a specific skin-protective
measure in the future, showed that almost half (48%, 45%) of all individuals who were White or
Hispanic reported willing to use additional protection (i.e. hats, sunglasses and clothing with
UPF). The other half (50%) of individuals who were Hispanic reported willing to increase the
frequency of sunscreen use. Nearly half (43%) of individuals who were Asian reported

increasing the amount of sunscreen applied or reapplying more frequently throughout the day.
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Table 3: Skin-protective measures and actions in those with and without a personal or family history of

skin cancer.

Personal or Family History of
skin cancer

Skin-protective measures and actions

Yes

No

n=21 (25.6%)

n=61 (74.4%)

Self-skin check

At least once a year 10 19
(47.6%) (31.2%)

Rarely or never 11 42
(52.4%) (68.9%)

Doctor skin check

At least once a year 6 11
(30.0%) (18.0%)

Rarely or never 14 50
(70.0%) (82.0%)

Dermatologist skin check *

At least once every two years 7 8
(41.2%) (14.8%)

Rarely or never 10 46
(58.8%) (85.2%)

Sun-Protective Measures

Sunscreen 14 38
(31.8%) (36.5%)

Sunglasses with UV protection 14 31
(31.8%) (29.8%)
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Hats or clothing with UPF 16 35
(36.4%) (33.7%)

Frequency of applying sunscreen

Everyday, even if not sunny 6 9
(37.5%) (18.8%)

Often, but not daily 3 12
(18.8%) (25.0%)

Only when outdoors for awhile (e.g. Beach or park) 7 27

43.8% 56.3%

( ) ( )

Frequency of reapplying sunscreen *

At least every hour 1 9
(6.3%) (17.0%)

Every four hours 9 11
(56.3%) (20.8%)

I don’t reapply 6 33
(36.5%) (62.3%)

Perceived risk of skin cancer **

Somewhat or Very likely 19 29
(90.5%) (47.6%)

Not at all likely 1 13
(4.8%) (21.3%)

Don’t know 1 19
(4.8%) (31.2%)

Future Actions *

Intend to do at least one skin-protection action in the next 6 5 32

months. (25.0%) (59.3%)

27




Already implemented at least one skin-protection action and will 15 19
continue to do so for at least the next 6 months. (75.0%) (35.2%)
Future Skin-protective Measures
Increase frequency of sunscreen use 5 15
(27.8%) (30.0%)
Increase the amount of sunscreen applied or reapply more 7 13
sunscreen throughout the day (38.9%) (26.0%)
Use additional protection, such as sunglasses, hats, and UPF 6 22
clothing (33.3%) (44.0%)

*p-value<0.05
**p-value<0.005
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4.2. Diagnosed, Family History, and Perceived Risk

Engagement in skin-protective measures and actions by personal and family history of
skin cancer is shown in Table 3. Across all three types of skin examinations, significant
differences were only found within dermatologist skin checks. Individuals with a personal or
family history of skin cancer (41%) were over two times more likely to go to a dermatologist at
least once every two years, compared to individuals without a history (15%). Less engagement
was seen across doctor skin checks. 30% of individuals with a history and 18% of individuals
without, reported getting their skin checked by their primary doctor at least once a year. Self-skin
checks had the highest engagement rate seen in skin examinations. Almost 100% of individuals
with a personal or family history of SC reported checking their skin for abnormal changes at
least once a year (90.1%), compared to those without a history (59%). No significant differences
were identified when examining the usage of the sun-protective measures, such as sunscreen
usage. Participants who had a history of SC reported similar engagement rates as participants
without a history, respectively, for all sun-protective measures including sunscreen (32%, 37%),
sunglasses with UV protection (32% 30%), and hats or clothing with UPF (36%, 34%). It was
interesting to note that individuals with a history were two times more likely to report applying
sunscreen ‘everyday, even if not sunny’ (38%) compared to those without any history (19%).
Over half of the individuals from the no history category (56.3%) reported applying sunscreen
only when outdoors for a while, such as at the beach or at a state park, whereas slightly less than
half of the individuals from the positive history category (43.8%) reported the same. Significant
differences were found among the frequency of applying sunscreen: participants with a history

were more likely to report re-applying at least every four hours (56%) than those without a
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history (21%), whereas participants without a history of SC were more likely to report never re-
applying (62%) than those with a history of SC (37%).

Several significant differences were found among the variables used to examine the
attitudes and future actions towards sun-exposure prevention and skin cancer. Those without a
history of SC were more likely to report their risk as ‘somewhat or very likely’ (48%) followed
by ‘Don’t know’ (31%). While those with a history of SC were more likely to report being
‘somewhat or very likely’ (91%). For the intention to implement a skin-protective action in the
future question, 75% of people from the history category reported having already implemented at
least one skin-protection action and continuing to do so for at least the next six months, while
59% of people from the no history category reported willing to implement at least one skin-

protective action in the next six months.
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Table 4: SKkin-protective measures examined by perceived risk of developing skin cancer.

How likely are you to get skin cancer?

Don’t Not at all Somewhat or
Skin-protective measures and actions know likely Very likely

n=21 n=15 n=55 (60.4%)

(23.1%) (16.5%)
Self-skin check
At least once a year 4 5 24

(19.1%) (33.3%) (43.6%)
Never 17 10 31

(81.0%) (66.7%) (56.4%)
Doctor skin check
At least once a year 3 3 11

(14.3%) (21.4%) (20.0%)
Never 18 11 44

(85.7%) (78.6%) (80.0%)
Dermatologist skin check
At least once every two years 2 1 13

(11.8%) (7.7%) (26.0%)
Never 15 12 37

(88.2%) (92.3%) (74.0%)
Sun-Protective Measures
Sunscreen 12 12 36

(36.4%) (42.9%) (32.1%)
Sunglasses with UV protection 10 7 36

(30.0%) (25.0%) (32.1%)
Hats or clothing with UPF 11 9 40

(33.3%) (32.1%) (35.7%)

Frequency of applying sunscreen
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Everyday, even if not sunny 3 5 9
(20.0%) (38.5%) (19.6%)

Often, but not daily 5 2 10
(33.3%) (15.4%) (21.7%)

Only when outdoors for awhile (e.g. Beach or park) 7 6 27
(46.7%) (46.2%) (58.7%)

Frequency of re-applying sunscreen

At least every hour 3 2 5
(18.8%) (15.4%) (10.2%)

At least every 4 hours 3 3 17
(18.8%) (23.1%) (34.7%)

I don’t reapply 10 8 27
(62.5%) (61.5%) (55.1%)

Future Actions *

Intend to take least one skin-protective action in the next 13 4 24

6 months (76.5%) (30.8%) (48.0%)

Already implemented at least one skin-protective action 4 9 26

and will continue to do so for at least the next 6 months (23.5%) (69.2%) (52.0%)

Future Skin-protective Measures

Increase frequency of sunscreen use 6 4 12
(33.3%) (33.3%) (25.5%)

Increase the amount of sunscreen applied or reapply 4 5 13

more sunscreen throughout the day (22.2%) (41.7%) (27.7%)

Use additional protection, such as sunglasses, hats, and 8 3 22

UPF clothing (44.4%) (25.0%) (46.8%)

*p-value<0.05
**p-value<0.005
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Engagement in skin-protective measures and actions by perceived risk is shown in Table
4. No significant differences were found by perceived risk for any of the three types of skin
examinations. Individuals from the ‘somewhat or very likely’ category maintained higher
engagement rates across self-skin checks (44%) and dermatologist checks (26%), compared to
those from the ‘not at all likely’ (33%, 8%) and ‘don’t know’ (19%, 12%) category. Within
doctor checks, we find that individuals from both the ‘somewhat or very likely’ (20%) and ‘not
at all likely’ (21%) categories have very similar engagement rates, with engagement from the
‘don’t know’ category (14%) not falling too far behind. No significant differences were
identified when examining the usage of the sun-protective measures, such as sunscreen usage
and sunscreen reapplication. Participants who were in the ‘somewhat or very likely’ category
reported almost equal engagement of ‘sunscreen’ (32%), ‘sunglasses with UV protection’ (32%),
and ‘hats or clothing with UPF’ (36%). Participants who were in the ‘don’t know’ category also
reported similar engagement for ‘sunscreen’ (36%), ‘sunglasses with UV protection’ (30%), and
‘hats or clothing with UPF’ (33%). Participants from the ‘not at all likely’ category were more
likely to report using ‘sunscreen’ (43%) and ‘hats or clothing with UPF’ (32%). Furthermore, a
majority of those from the ‘somewhat or very likely’ group reported using sunscreen only when
outdoors for a while (59%). Nearly half of the individuals from both ‘not at all likely’ and ‘don’t
know’ groups, respectively, reported the same action (46%, 47%). A slightly higher rate of
applying sunscreen 'everyday, even if not sunny’ (39%) was noted by the ‘not at all likely’ group
in comparison to the ‘somewhat or very likely’ group (20%). Reapplication of sunscreen at least
every four hours exhibited an increasing trend from ‘don’t know’ (19%), to ‘not at all likely’
(23%), to ‘somewhat or very likely’ (35%). In addition, over half of all the individuals from each

perceived risk category -don’t know (63%), not at all likely (62%), and somewhat or very likely
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(55%)- reported not reapplying sunscreen. No significant differences were found by perceived
risk for the likelihood of engaging in future skin-protective actions. Still, we find that the
intention to implement a skin-protective action in the future, was reported more by those in the
‘don’t know’ category (77%). Individuals from the ‘not at all likely’ category (69%) and the
‘somewhat or very likely’ category (52%) were more likely to report having already
implemented at least one skin-protection action and continuing to do so for at least the next six
months.
CHAPTER 5: Discussion

This cross-sectional study supports the idea that individuals with a prior diagnosis of skin
cancer and/or a positive family history of skin cancer tend to engage more frequently in skin-
protective behaviors and actions than people who have neither increasing disease risk factor.
Differences were identified by the following demographic characteristics: gender, age, and
ethnicity, but engagement varied across all skin-protective measures and actions. Similar trends
observed by previous studies emerged when focusing on skin examinations, proper sunscreen
usage, and the attitudes towards sun-exposure prevention and skin cancer risk [13,15].
5.1. Gender, Age, Ethnicity

Regular skin examinations, and proper usage of sun-protective measures, are behaviors
essential for early detection and prevention of skin cancer. The level of engagement for skin-
protective measures and actions varied, producing both expected and unexpected results. Our
sample population reported overall low levels of engagement for most skin-protection behaviors.
For example, going to the dermatologist at least every two years was less commonly practiced at
18% in contrast to using sunscreen which was most commonly practiced at 66%. Lack of

knowledge of sun exposure effects and skin cancer risk is typically seen among other studies
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examining sun-protective measures as well [22,23]. For instance, a study reported that
individuals knew limited or sometimes inaccurate knowledge about long-term risk of sun
exposure and skin cancer [23]. Moreover, poor sun protective behaviors, such as sunscreen
usage, was found among individuals that also demonstrated very low levels of melanoma
knowledge [22]. This could be an indication that knowledge and awareness of skin cancer and
sun exposure prevention, is low among this population. Thus, a public health intervention could
be recommended to educate and influence specific groups to partake in better skin-protective
behaviors in the future. It is important to also consider, however, that past interventions have
already been implemented, but have yet to be successful in increasing engagement rates in all
groups. Perhaps receiving knowledge is the first step to influencing change, but simply not
enough to influence individuals to follow through with changing their behavior. Our results
indicated that individuals who were female, of older age (>35 years old), and white ethnicity
were more likely to practice more skin-protective measures, compared to individuals who were
male, younger, and non-white. Findings were consistent with what previous literature has shown
when examining sunscreen usage and other sun-protective measures by gender and age
[15,24,25]. It is important to note, however, that women only had slightly higher rates of
engagement, compared to men. There is a noticeable trend within skin examination engagement,
from self-skin checks to doctor and dermatologist skin checks, by gender, age, and ethnicity.
Higher engagement in self-skin checks show it is more common to self-examine skin rather than
go to a doctor, especially a specialist (dermatologist). This is notable since over 90% of the
sample population reported having health insurance, giving the indication that they have access
to a primary care physician. Not much is said about the differences in skin-check engagement, so

further analysis into this existing gap is needed. Public health education and interventions to

35



promote skin-protective behaviors have consistently been targeted towards non-Hispanic whites
[26]. In our study, individuals who were white were shown to engage more frequently in skin-
protective measures and actions, but engagement rates remained low. People also seemed to be
willing to set the intention of implementing at least one skin-protective action in the near future,
however, we have no way of knowing how many of those individuals actually followed through
and implemented an action. Despite past interventions, there seems to remain a gap between
receiving educational information and following through with adopting and putting forth said
information in the form of skin-protective behaviors.
5.2. Diagnosed, Family History, and Perceived Risk

Results indicate that individuals with a personal or family history of skin cancer tend to
engage in skin-protective behaviors only moderately more than individuals without a history.
The same can be said when examining the influence an individuals’ perceived risk of skin cancer
has on their overall engagement in all skin-protection behaviors. Those with a personal or family
history of skin cancer did not generate any significant differences when it came to using sun-
protective measures (including sunscreen, sunglasses, hats, and clothing with UPF). These
results are found to be consistent with other studies [27,28,29] that have analyzed relatives of
patients with skin cancer, as well as, skin cancer survivors. It seems that even though people are
aware of their personal and/or family history of skin cancer, they still chose to not engage in
many skin-protective behaviors. For instance, habitual sun protection, including the use of
sunglasses and long-sleeve shirts, was found to be relatively low among individuals with a
family history [28]. In addition, melanoma survivors were found to only engage in sun protection
behaviors to a moderate extent, with relatively low frequencies among self-skin examinations

(22%) but higher frequencies among physician skin checks (88%) [27]. Regardless, better skin-
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protective behaviors can still be seen being modeled by individuals with a personal and/or family
history of skin cancer. This includes higher rates of getting skin checked by a dermatologist,
higher rates of reapplying sunscreen and higher rates of having already implemented at least one
skin-protection action prior to this study. This indicates that the personal and/or family history
group were already performing better behaviors when it came down to certain skin-protective
measures, but there is still an opportunity to increase the frequency of these behaviors even in
these higher risk groups.
5.3. Strengthens and Limitations

There were limitations and strengths to this study. Limitations include the fairly small
sample population, and as a result, only a small number of participants reported being diagnosed
with skin cancer before and/or having a positive family history of skin cancer. Because the study
was cross-sectional, it was also susceptible to bias due to low response. The sample population
consisted of individuals who willingly attended a cancer health event at a University. This could
have resulted in sampling bias and lack of representation due to the sample not being completely
representative of the population. Those who attend these types of events typically include
students and faculty of universities, and the local community -known to be predominantly Asian
(43.6%) and White (44.9%), and affluent [30]. This would explain the larger proportion of White
individuals in our sample population. Another limitation is that these cross-sectional studies are
not always suitable for studying rare diseases. A total of 91 individuals were available during
analysis, however, sample sizes for specific analyses varied due to incomplete survey responses
to most questions. This could have resulted in measurement bias and therefore needs to be
considered when interpreting associations. The power to detect differences in some variables was

limited due to small numbers. Finally, we were unable to evaluate several categories, such as those
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who responded as Don’t Know or Do not intend. However, this study did include a diverse sample
of adults allowing evaluation across racial/ethnic groups not often included in studies of skin
cancer.
CHAPTER 6: Conclusions

This cross-sectional study examined engagement in skin-protective behaviors by having
or not having a personal and/or family history of skin cancer, as well as, perceived risk, gender,
age, and race / ethnicity. Overall, individuals who know or consider themselves to be at a greater
risk for developing skin cancer, seem to engage slightly more frequently in skin-protective
actions than individuals who believe they have no risk at all, or are unaware of their risk.
Comparisons among different, diverse groups provide a more in-depth understanding of the
differences and similarities in level of knowledge and awareness for skin cancer and prevention
across groups. This study provides additional insight into opportunities for more targeted

interventions that seek to reduce excessive sun exposure and skin cancer development.
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