
Differences in reported sun protection practices, skin cancer 
knowledge, and perceived risk for skin cancer between rural and 
urban high school students

Elizabeth S. Nagelhout1, Bridget G. Parsons2, Benjamin Haaland2,3, Kenneth P. Tercyak4, 
Kelsey Zaugg2, Angela Zhu2, Garrett Harding2, Jeffrey Yancey2, Jakob D. Jensen5, Douglas 
Grossman2,6,7, David W. Wetter2, Yelena P. Wu2,7

1Division of Public Health, Department of Family & Preventive Medicine, University of Utah, 375 
Chipeta Way, Suite A, Salt Lake City, UT 84108, USA

2Huntsman Cancer Institute, 2000 Circle of Hope, Salt Lake City, UT 84112, USA

3Division of Biostatistics, Department of Population Health Sciences, University of Utah, 295 
Chipeta Way, Salt Lake City, UT 84108, USA

4Cancer Prevention & Control Program, Lombardi Comprehensive Cancer Center, Georgetown 
University Medical Center, 3300 Whitehaven Street, NW, Suite 4100, Washington, DC 20007, 
USA

5Department of Communication, University of Utah, 255 Central Campus Dr #2400, Salt Lake 
City, UT 84112, USA

6Department of Oncological Sciences, University of Utah, 201 Presidents Circle, Salt Lake City, 
UT 84112, USA

7Department of Dermatology, University of Utah, 30 North 1900 East, 4A330, Salt Lake City, UT 
84132, USA

Abstract

Purpose—The purpose of the current study was to evaluate differences in reported use of sun 

protection, tanning behaviors, skin cancer-related knowledge, and perceived risk between rural and 

urban high school students in a geographic area with high rates of melanoma.

Methods—A total of 1,570 high school students (56.8% female) from urban (6 schools) and rural 

(7 schools) geographic areas in Utah completed questionnaires assessing sun protection and 

tanning behaviors, skin cancer-related knowledge, and perceived risk for skin cancer. Analyses 

examined potential differences in these outcomes between rural and urban students and by gender.
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Results—Compared to students in urban areas, those in rural areas had lower odds of wearing 

sunscreen (OR 0.71; 95% CI 0.53, 0.95; p = 0.022), re-applying sunscreen (OR 0.61; 95% CI 0.74, 

1.02; p = 0.002), wearing long-sleeved shirts (OR 0.63 95% CI 0.46, 0.86; p =0.004), and seeking 

shade (OR 0.67; 95% CI 0.50, 0.88; p = 0.005).

Conclusions—Rural students reported less adequate use of sun protection than urban students. 

Rural male students reported lower knowledge scores compared to urban males. Future skin 

cancer prevention efforts targeting rural high schoolers are warranted.

Keywords

Skin cancer; Rural health; Health education; Cancer prevention

Introduction

Melanoma is the 6th most common cancer in the United States, and is associated with a 

significant morbidity and mortality burden [1–4]. Unlike most other types of cancer, the 

incidence of melanoma has risen over the past three decades [1]. Melanoma is increasingly 

affecting adolescents and young adults and is now the second most common cancer among 

women aged 15–29 years [5].

Geographical differences in the incidence and mortality of several cancers have been well 

documented and there is preliminary evidence that disparities also exist for melanoma 

incidence and mortality between residents of rural and urban areas [6–8]. Certain areas of 

the United States, particularly in the West, feature high incidence rates of melanoma and 

also large geographic areas that are rural. For example, Utah leads the nation in melanoma 

incidence and mortality and roughly 10–15% of the state’s population resides in rural areas 

[9, 10].

Ultraviolet radiation (UVR) exposure is the primary modifiable risk factor for melanoma 

[11–14]. Reduction of UVR exposure through use of sun protection and avoidance of 

sunburns and intentional tanning early in life, a period of melanocyte development and 

susceptibility, is critical [15, 16]. Although not yet extensively studied in the pediatric 

population, use of sun protection may be particularly sub-optimal among adolescents in 

geographically rural areas [17, 18]. Rural adults report less frequent shade-seeking and use 

of sunscreen, higher mid-day sun exposure, and increased sunburn occurrence compared to 

urban residents [19, 20]. Low use of sun protection is associated with lower knowledge and 

perceived risk of skin cancer, which could be specifically targeted in skin cancer preventive 

interventions [21]. Examining potential rural-urban differences in use of sun protection 

behaviors that could prevent melanoma is essential given documented disparities in 

melanoma incidence and mortality between these geographic areas [7].

Prior studies have described sun protection use and intentional tanning among rural 

adolescents but have not directly compared rural and urban adolescents [17, 18]. Little is 

known about potential differences in sun protection, tanning behaviors, and other modifiable 

factors (e.g., knowledge, perceived risk) between rural and urban adolescents. This gap in 

knowledge impedes progress on developing targeted and tailored behavioral cancer 
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prevention-control interventions that address melanoma risk factors. In order to guide skin 

cancer prevention efforts targeting students residing in urban and rural areas, the current 

study evaluated potential differences in reported use of sun protection, tanning behaviors, 

sunburn occurrence, skin cancer knowledge, and perceived risk for skin cancer between 

urban and rural high schoolers in a geographic area with a high incidence of skin cancer [22, 

23]. Additionally, the current study also examined student gender as a potential moderator of 

the relationship between geographic location (rural versus urban) and sun protection use and 

knowledge. Based on the existing literature, we hypothesized that rural students would 

report less frequent use of sun protection strategies, lower skin cancer-related knowledge, 

and lower perceived risk for skin cancer than urban students [19, 20, 24–26].

Methods

Study sample

The current data were collected from a baseline assessment of a skin cancer preventive 

intervention for high school students in urban and rural areas of Utah. A convenience 

sampling method was used to contact schools to participate. The goal of the convenience 

sampling design was aimed at enrolling an even distribution of participants from rural and 

urban school districts. Participants were drawn from 4 school districts (2 rural districts, 2 

urban districts). From these districts, 11 high schools located in three counties (1 urban 

county, 2 rural counties) participated. In terms of recruitment, 85% (11 out of 13) of schools 

approached agreed to participate in the current study. Six schools were located in rural areas 

and five were in urban areas based on Rural Urban Commuting Code classification [27]. 

RUCA codes utilize census tract-based population estimates and work commuting 

information to categorize census tracts and zip codes into four categories: urban, large rural, 

small rural, and isolated rural. Of the schools in rural districts, three were classified as 

“small rural” and three were classified as “isolated rural.” Participants from “small rural” 

and “isolated rural” were both categorized as “rural” for the purposes of the current analysis. 

Data were collected between March and May of 2017 and analysis was conducted between 

May and September of 2018. Prior to data collection, consent cover letters were sent by 

schools to all parents, allowing them to opt their child out of participation. All study 

procedures were approved by the University of Utah Institutional Review Board and the 

appropriate school district authorities.

Measures

High school students were asked to complete a questionnaire assessing sun protection and 

intentional tanning, sunburn occurrence, skin cancer knowledge, their perceived risk for skin 

cancer, and demographic information. A modified version of the valid and reliable Sun 

Habits Survey was used to assess students’ reported engagement in sun protection behaviors, 

tanning behaviors, sunburn occurrence, and hours spent outside [28]. Students were asked 

how often in the past month they engaged in each of eight sun protection behaviors (wearing 

sunscreen, re-applying sunscreen, wearing long pants or skirts, long-sleeved shirts, wide-

brimmed hats, sunglasses, seeking shade, avoiding peak UVR hours between 10 am and 4 

pm) when they were outdoors for more than 15 min, on a 5-point Likert scale ranging from 
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“never” to “always” [28]. Students were also asked how often they engaged in intentional 

indoor tanning and intentional outdoor tanning using the same 5-point Likert scale [28]. In 

addition, students were asked how many hours they were outside on a typical weekday and 

weekend day (on a scale from 0 to more than 8 h) and how many times they had a red or 

painful sunburn that lasted a day or more (on a scale from 0 to 5 or more) in the past 12 

months and past 30 days [28]. Skin cancer knowledge was assessed using 5 investigator-

designed true/false items (Cronbach’s alpha = 0.60). The items assessed knowledge of risk 

factors and prevention measures for skin cancer. Students’ perception of their lifetime risk 

for skin cancer was assessed using a single item rated on a 5-point scale from “very 

unlikely” to “very likely” [29].

Statistical analysis

Descriptive statistics were calculated to summarize participant demographic 

characteristics.χ2 tests were performed to compare demographic characteristics between 

rural and urban participants. Descriptive statistics were calculated to summarize participant 

responses to sun protection behaviors, tanning behaviors, sunburn occurrence, and perceived 

risk items. Multi-level mixed-effects ordered logistic regression was used to compare sun 

protection behaviors, tanning behaviors, sunburn occurrence, and perceived risk between 

rural and urban students due to the ordinal. Proportional odds ratios were determined by 

exponentiating the ordered logit coefficients to aid in the interpretation of results. 

Generalized linear mixed modeling (GLMM) was used to compare knowledge scores and 

time spent outside on week days and weekend days between rural and urban students. All 

models accounted for within-school clustering and GLMM models used restricted maximum 

likelihood estimation. Models were adjusted for potential confounding factors, including 

gender, grade, race/ethnicity, and family history of skin cancer. We also compared the 

impact of rural/urban status on sun protection behaviors, tanning behaviors, sunburn 

occurrence, knowledge, and perceived risk for skin cancer for male and female students. 

Multi-level mixed-effects ordered logistic regression was used to calculate the interaction 

effects for gender, rural/urban residents, and the use of sun protection (e.g., wearing 

sunscreen and wearing sunglasses) methods. GLMM was used to calculate the interaction 

effects for gender, rural/urban residence, and skin cancer-related knowledge. All statistical 

analyses were conducted using R [30].

Results

A total of 1,570 students completed the self-reported questionnaire. Of those, 1,547 students 

(98.5%) completed the survey in its entirety. Of those, 54.9% were non-Hispanic White (n = 
863) and 21.7% were Hispanic (n = 341), 46.8% were male (n = 735), and 28.3% (n = 444) 

reported a family history of skin cancer (Table 1).1 Thirty-one percent (n = 485) of students 

attended rural schools and the remaining 69% (n = 1,085) attended urban schools. Rural 

students were more likely to be White, report having a family history of skin cancer, and be 

in a lower grade (p’s < 0.05; Table 1). Socioeconomic indicators were not assessed for 

1The entire Utah student population consists of 51% males, 49% females, 75% non-Hispanic White students, and 16% Hispanic 
students.
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individual participants due to school district policies. Schools were located in one urban and 

two rural counties, which differ in median household income. The urban county has a higher 

median household income compared to the two rural counties (urban: $64,601, rural: 

$61,244 and $53,902) [31].

Use of sun protection among the entire sample of students was generally low. On average, 

students reported applying sunscreen “rarely” (mean = 2.06, SD = 1.11) and “never” 

reapplying sunscreen (mean = 1.70, SD = 1.02) when outside for more than 15 min. 

Students reported “rarely” avoiding peak hours when outdoors (mean = 2.09, SD = 1.07). 

The most common sun protection method endorsed was wearing long pants or a long skirt 

“sometimes” (mean = 3.49, SD = 1.22). Students on average reported “rarely” intentionally 

tanning outdoors (mean = 2.13, SD = 1.24) and “never” intentionally tanning indoors (mean 

= 1.15, SD = 0.57). Students reported experiencing an average of 2.6 (SD = 1.57) sunburns 

in the past year and 1.3 (SD = 0.72) in the past month. Across the entire sample, students 

reported their risk for getting skin cancer was, on average, “neither likely nor unlikely.” 

Student responses to items addressing sun protection, tanning behaviors, sunburn 

occurrence, and perceived risk are reported in Table 2. Students scored an average of 2.7 

(SD = 1.29) out of 5 on skin cancer knowledge.

Rural versus urban differences in sun protection, tanning behaviors, and sunburn

Figure 1 depicts average levels of sun protection and tanning behaviors among rural and 

urban students. There were significant differences in sun protection use between students in 

rural and urban areas after adjusting for gender, race/ethnicity, grade, and family history of 

skin cancer (Table 3). Specifically, students who attended rural high schools had lower odds 

of wearing sunscreen (OR 0.71; 95% CI 0.53, 0.95; p = 0.022), re-applying sunscreen (OR 

0.61; 95% CI 0.74, 1.02; p = 0.002), wearing long-sleeved shirts (OR 0.63 95% CI 0.46, 

0.86; p = 0.004), and seeking shade (OR 0.67; 95% CI 0.50, 0.88; p = 0.005) compared to 

those who attended urban schools. In contrast, students in rural schools had higher odds of 

wearing long pants or skirts (OR 1.65; 95% CI 1.23, 2.21; p = 0.001), wearing hats (OR 

1.56; 95% CI 1.15, 2.11; p = 0.004), and engaging in indoor tanning (OR 1.78; 95% CI 1.03, 

3.07; p = 0.039) compared to students in urban schools. Students from rural schools reported 

spending 0.95 more hours outside on a typical weekend day compared to students from 

urban schools (95% CI 0.12, 1.83; p = 0.023). Rural students had higher odds of reporting a 

greater number of sunburns in the past year compared to urban students (OR 1.47, 95% CI 

1.05, 2.05, p = 0.023). There was no significant difference in sunburn occurrence in the past 

month, avoidance of peak UVR hours, wearing sunglasses, or intentional outdoor tanning 

between students in rural and urban areas in the adjusted model. The interaction between 

gender and rural/urban area was a significant predictor of wearing pants, hats, and 

sunglasses. Specifically, males in rural areas had higher odds of wearing pants (OR 2.63; 

95% CI 1.47, 4.71; p = 0.001) and hats (OR 2.13 95% CI 1.16, 3.91; p = 0.014) more than 

males in urban areas. Females in rural areas had lower odds of wearing sunglasses than 

females in urban areas (OR 0.52; 95% CI 0.30, 0.92; p = 0.024). There was no statistically 

significant interaction effect between gender and rural/urban area for wearing sunscreen, re-

applying sunscreen, wearing long sleeves, seeking shade, or avoiding peak UVR hours (p > 
0.05).

Nagelhout et al. Page 5

Cancer Causes Control. Author manuscript; available in PMC 2020 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Rural versus urban differences in skin cancer knowledge and perceived risk

After adjusting for race, grade, gender, and family history of skin cancer, rural students 

scored 0.37 points lower on the skin cancer prevention knowledge subscale than urban 

students (95% CI − 0.55, − 0.18; p = 0.001) (Table 3). The interaction between gender and 

rural/urban location was a significant predictor of skin cancer prevention knowledge scores 

such that males in rural areas scored on average 0.49 points lower than males in urban areas 

(95% CI − 0.78, − 0.19; p = 0.001). There was no significant difference in knowledge scores 

between females in urban areas compared to females in rural areas (95% CI − 0.40, 0.06; p = 

0.163). Students from rural schools also had higher odds of reporting a higher perceived risk 

for melanoma (OR 1.42; 95% CI 1.03, 1.96; p = 0.033) compared to urban students (Table 

3).

Discussion

The current study is among the first to compare modifiable skin cancer prevention and risk 

factors between rural and urban adolescents. Our findings highlight that geographical 

differences exist in reported use of sun protection and skin cancer prevention knowledge 

among high school students. Building on studies that have examined sun protection 

behaviors among rural students alone [17, 18], we found that rural students reported 

spending more time outdoors, but were less likely to implement skin cancer preventive 

behaviors such as wearing sunscreen, re-applying sunscreen, wearing long-sleeved shirts, 

and seeking shade when compared to urban students. However, it is notable that mean levels 

of sun protection were generally low across students in both rural and urban areas. Our 

findings are consistent with prior findings with adults living in rural and urban areas [19, 

20], whereby individuals living in rural areas report less frequent use of sun protection 

compared to their urban counterparts.

In addition to low use of sun protection, rural students demonstrated significantly lower skin 

cancer prevention knowledge compared to urban students. These findings underscore the 

need for skin cancer prevention efforts that are targeted towards rural adolescents. 

Adolescents spend a large proportion of their time in school, and thus, the school setting 

offers an ideal venue in which to provide skin cancer prevention programming to students 

[32]. In line with the U.S. Surgeon General’s recommendation to bolster skin cancer 

prevention efforts in schools and community settings, the development and implementation 

of skin cancer curriculum and programs in rural districts may help to increase use of sun 

protection among rural students and decrease disparities in melanoma incidence and 

mortality among rural populations [33].

Based on our findings, skin cancer prevention programs for youth may want to account for 

observed gender differences in skin cancer prevention knowledge and sun protection use. 

For example, rural males reported wearing long pants and wide-brimmed hats more 

frequently than urban males, but had significantly lower skin cancer prevention knowledge 

scores. Rural males may be wearing long pants and hats due to outdoor work responsibilities 

or social norms for fashion in their areas, but are still unaware of the risks that contribute to 

and prevention of skin cancer. Because of this, rural males may benefit from targeted skin 
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cancer prevention education within their schools which could be tailored to outdoor 

lifestyles that are common in rural areas (e.g., farming, ranching).

The current study has several strengths and limitations worth noting. To our knowledge, this 

is one of the first studies to directly compare rural and urban adolescents on their reported 

use of sun protection, tanning behaviors, and skin cancer prevention knowledge and 

perceived risk for skin cancer. The sample comprised primarily of Non-Hispanic White 

students which reflects the population of Utah and those most at risk for skin cancer, but 

may limit generalizability to other areas [31]. Additionally, there was variability in 

sociodemographic factors (e.g., household income levels) between the geographic areas 

included in the current study, which was not statistically accounted for because we were 

unable to collect such information directly from students due to school district policies. Use 

of sun protection was based on self-report which could be subject to reporting biases; 

however, self-reported sun protection behavior use has been shown to be valid among 

adolescent populations [34, 35]. Another limitation of this study was the use of a 

dichotomized definition for rural/urban status. Future work could explore potential 

differences in outcomes between small and isolated rural adolescents and urban adolescents. 

In addition, future studies could include rural and urban students in different regions of the 

US.

Conclusion

The findings from this study indicate significant differences between rural and urban 

adolescents’ behaviors and knowledge related to skin cancer prevention that could contribute 

to the health disparities in skin cancer incidence and mortality observed in rural areas. The 

geographical and gender differences in skin cancer preventive behaviors and skin cancer 

prevention knowledge should be considered when developing skin cancer prevention 

programs and school curriculum for adolescents.
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Fig. 1. 
Students reported sun protection and tanning behaviors. Figure contains the sun protection 

practices and tanning behaviors among high school students. Rural students are denoted by a 

dark gray bar and urban students are denoted with a light gray bar. The * indicates a 

statistically significant difference between rural and urban students when adjusted for 

gender, race, grade, and family history of skin cancer
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