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ABSTRACT

education in Ohio high schools.

Introduction: Skin cancer rates are rising nationwide, with youth UV exposure linked to later risk. Despite proven benefits of
sun safety education, current programs in Ohio high schools remain unassessed.

Methods: A cross-sectional survey was distributed to eligible Ohio high school and district administrators, identified through
the Ohio School Board's directory, with contact information collected from official school websites. Administrators received
multiple email or phone outreach attempts, including a final reminder containing an anonymous 8-question Qualtrics survey
assessing current sun safety education practices, attitudes, and needs.

Results: A total of 153 survey responses were collected, with 132 complete responses included in the final analysis.
Respondents represented 44 counties, offering wide geographical coverage. Nearly half (48.5%) of administrators reported
their schools do not include sun safety education, and 32.6% were unsure. Only 18.5% confirmed it was implemented, mainly
through health and science classes. While most administrators (78.0%) supported sun safety’s inclusion in the curriculum, fewer
(47.0%) supported a nationwide mandate. Qualitative responses reflected support for additional resources, alongside concerns
about time, cost, and curriculum space. Overall, results highlight significant gaps and mixed attitudes regarding sun safety

Conclusion: Despite recognizing its importance, most Ohio schools do not include sun safety in their curriculum, revealing a
significant gap and underscoring the need for further research and advocacy.
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INTRODUCTION

Skin cancer is the most common malignancy in the United States, and its
incidence is only increasing among individuals of all ages and
backgrounds.' Specifically, Ohio’s latest 5-year average (2017-2021)
reported a rising incidence rate of 25.8 with 3682 as the average annual
count.? Previous studies reveal that sun exposure and UV damage during
youth is positively associated with the development of skin cancer later
in life.> Comprehensive sun safety education programs are positively
associated with an increase in sun protection knowledge and intentions.*
This statistic reveals the importance of developing interventions that
target youth to improve health outcomes. The current literature does not
include an assessment of current sun safety education measures across

Ohio high schools.

This study is based on the Health Belief Model (HBM), which postulates
that individuals' engagement in health-promoting behaviors is influenced
by their perceptions of susceptibility, severity, benefits, and barriers.> In
the context of sun safety education, school administrators’ support for
curriculum inclusion can be understood through the lens of perceived
severity of skin cancer risk, perceived benefits of early education, and
perceived barriers such as time, cost, or policy constraints. The model
provides a useful framework to interpret the association between
administrators' beliefs in educational impact and actual implementation
practices. This study aims to assess the current state of sun safety
education in Ohio high schools and recommend future interventions to
reduce skin cancer risk among youth.
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METHODS

A cross-sectional survey was administered to all eligible Ohio school
district administrators including the superintendent, curriculum director,
high school principal, and high school vice principal from November
2024 — February 2025. Determination of eligible high schools was made
via the Ohio School Board’s school district directory.® If the high school
or school district is found within this database, they are eligible for the
study. From each high school or school district website, the following
points of data were collected: name of high school or school district,
name of superintendent and their email address/office phone number (if
applicable), and the names of the high school principal and vice principal
and their email addresses/office phone numbers (if applicable). After
collecting contact information, a first contact email or phone call was
sent in November 2024. However, due to schools closing for the holidays,
follow-up emails or phone calls were scheduled to be sent post-holiday
to maximize responses. Follow-up emails or phone calls were sent every
other week for 1 month. At the conclusion of the study, a final call
email/phone call was made to contacts. Within the email, a link to an 8-
question survey via Qualtrics survey software was provided.

The survey prompted respondents to answer questions pertaining to
county geography, current use of formal sun safety education, previous
use of formal sun safety education, supplementary sun safety education,
characterization of education related to sun safety education, desire for
additional resources for sun safety education, belief in utilizing formal
class time to provide sun safety education, and belief in implementation
of formal sun safety education into the Ohio Revised Code (Section
3313.60, Division (A), Health Education).” Depending on the responses
from the participant for some questions, questions found later in the
survey were programmed to not be displayed as they were deemed
unrelated to the participant’s reported experiences. Internal review board
exception was approved by the Northeast Ohio Medical University
institutional review board and classified as a non-research, nonhuman
subjects study. All responses within the survey software were made
anonymous and could not be traced back to the original respondent.

RESULTS

Survey Response Rate and Data Quality

A total of 153 survey responses were collected from Ohio school
administrators; 21 responses (13.7%) were excluded due to incomplete
data with 7 completely blank submissions and 14 partially completed
surveys missing required multiple-choice responses. The final analytical

sample comprised 132 complete responses with a response rate of 86.3%.
Report of Survey Responses - Quantitative Data
Geographic Distribution

Responses were obtained from administrators across 44 Ohio counties,
with the highest representation from Cuyahoga (n=10, 7.6%),
Columbiana (n=9, 6.8%), and Summit and Trumbull counties (n=6 each,
4.5%) (Figure 1). This distribution provided broad geographic coverage
across urban, suburban, and rural districts statewide. Breakdown of

respondent’s county of origin is provided (Table 1).
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Figure 1. Heat Map of Distribution of Survey Respondents by
Ohio County

Number of Participating High Schools Per County in Ohio
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Current Implementation of Sun Safety Education

Most administrators claim their school district does not implement sun
safety education into their standard curriculum (n=64, 48.5%), or the
administration was unable to confirm or deny its implementation (n=43,
32.6%). Less than one-fifth of administrators (n=25, 18.5%) claim that
this topic is implemented. "Unsure" responses (n=43) were grouped with
"yes" responses (n=25) so that undecided respondents could still
consider administration options in the following question which listed
common methods of delivering sun safety education along with
explanations of each.

Among the 68 schools with confirmed or potential programs, dedicated
health class lessons were the most common delivery method (n=44,
64.7%), followed by integration into science curriculum (n=19, 27.9%),
and incorporation into physical education or outdoor activities (n=19,
27.9%). Guest speakers, educational videos, and printed materials were
less frequently utilized. A total of 20.3% (n=13) of respondents chose to
elaborate on their school’s sun safety education curriculum, 10.9% (n=7)
reaftirmed their uncertainty of their school’s current sun safety education,
and 3.1% (n=2) stated that it was not incorporated into their curriculum.
A total of 4.7% (n=3) of respondents stated that it is briefly covered in
health class but not in depth or with specific lessons with one respondent
indicating that their anatomy and physiology class included sun safety
education in their lessons. Finally, one reported that healthy sun safety
tips have been broadcasted over the intercom by the school nurse
(Table 2).

For individuals whose high schools did not implement sun safety
education into their curriculum (n=64), the vast majority (n=46, 71.9%)
have not previously considered or are not currently considering its
implementation. Only 2 districts (3.1%) reported active consideration of
future implementation. Supplementary educational resources outside the
formal curriculum were provided by a minority of schools (n=9, 14.1%)
with most districts (n=44, 68.8%) offering no additional sun safety
materials (Table 2).
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Table 1. Number (n) of Survey Responses Received from School Administrators by County in Ohio

Allen
Ashtabula
Belmont
Butler
Carroll
Clark
Clermont
Columbiana
Coshocton
Crawford
Cuyahoga
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Delaware
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Fulton
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Greene
Guernsey
Hamilton
Hardin
Holmes
Jefferson
Lake
Licking
Logan
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Lorain
Lucas
Mahoning
Marion
Miami
Montgomery
Morrow
Ottawa
Perry
Pickaway
Portage
Putnam
Ross
Sandusky
Shelby
Stark
Summit
Trumbull
Tuscarawas
Warren
Washington
Wayne
Wood
Williams
Wyandot
Unspecified
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Administrative Attitudes and Policy Support of Sun Safety Education
Incorporation

A substantial majority of administrators (n=103, 78.0%) believed sun
safety education had a place in the health curriculum, with minimal
opposition (n=3, 2.3%) and moderate uncertainty (n=26, 19.7%). In
contrast, attitudes toward mandating sun safety education through the
Ohio Revised Code were more divided: 47.0% (n=62) supported state
requirements, 23.5% (n=31) opposed its addition, and 29.5% (n=39)
remained uncertain (Table 2).

Report of Survey Responses - Qualitative Data

Given the brevity of most open-ended responses, a rapid content analysis

approach was employed to identify and cluster thematically similar ideas.

Responses were categorized based on expressed support, concerns, or
suggestions regarding sun safety education, and frequencies were
recorded for each theme.

Implementation Suggestions and Opposition

While many of the respondents did not have any form of sun safety
education implemented into their curriculum, a significant number were
willing to accept additional resources and outside support. Some
responses included specific resources, such as premade guides for
teachers to follow, low-cost materials, and additional schedule time.

Some expressed concerns about implementation. These concerns

included proper support, lack of instructor coverage, financial
implications of the new curriculum, time constraints, and difficulty
getting this new curriculum approved by the Ohio state government.
There was an expressed interest in further support, but many required
more details before planning.

Conversely, some respondents stated that sun safety education was a low
priority for their administration. A minority of respondents argued that
sun safety education should remain a parental responsibility rather than
a school-based initiative. Additional concerns included curriculum
overcrowding and questions about educational impact on long-term
health behaviors.

Additional Thoughts and Concerns from Respondents

Finally, respondents were given the option to provide additional thoughts
or concerns about sun safety education in Ohio high schools and
suggestions for improvement. Of the 132 respondents, 31 provided
additional thoughts (23.5%) and 15 (48.4%) of these comments
discussed the respondent's support of sun safety education. These
comments addressed the importance of sun safety education, the
acknowledgement of the curriculum gap that a lack of sun safety
education causes, and descriptions of previous experiences with the

complications of sun-related illness.
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Table 2. Summary of Quantitative Data Collected from Survey Respondents

Formal sun safety education in Yes (has formal sun safety education in curriculum) 25 18.5%
curriculum No (does not have formal sun safety education in 64 48.5%
curriculum)
Unsure 43 32.6%
Total 132 100%
Method of sun safety education Dedicated health class lesson(s) 44 68.8%
used Guest speaker(s) 5 7.8%
Educational videos or multimedia 3 4.7%
Printed materials or handouts 4 6.3%
Incorporated into science curriculum 19 29.7%
Physical education (PE) or outdoor activity 19 29.7%
guidelines
School policy on sunscreen/hat use 4 6.3%
Not currently incorporated but under consideration 3 4.7%
Other (please specify) 13 20.3%
Total (multiple selections allowed) 64 100%
Plans to implement sun safety Yes 2 3.1%
education (for schools without No 46 71.9%
current programs) Unsure 16 25.0%
Total 64 100%
Provision of supplementary sun Yes 9 14.1%
safety education materials No 44 68.8%
Unsure 11 17.2%
Total 64 100%
Belief sun safety education belongs ~ Yes 103 78.0%
in formal curriculum No 3 2.3%
Unsure 26 19.7%
Total 132 100%
Support for inclusion in Ohio Yes 62 47.0%
Revised Code No 31 23.5%
Unsure 39 29.5%
Total 132 100%

Skip logic (included for questions 2 and 4) was used to tailor questions based on participant responses. As such, response totals for each question
may vary as some participants may have been unable to view certain follow-up questions based on their previous answer choices.

Seven respondents (22.6%) expressed their concerns regarding the
implementation of sun safety education into the curriculum. This
included comments referencing other educational topics believed to be
of higher priority such as the obesity epidemic, drug abuse, and sexual
education. Additional concerns included unnecessary mandates from the
Ohio state government and fears that the new material would not have a
significant impact on childhood skin health.

Seven respondents (22.6%) provided suggestions for implementation.
Suggestions included the appropriate placement of sun safety education
into the curriculum (such as health and science courses), third party
resources to create new curriculum guides, education of adults in
addition to teaching students, and the need for more information on the
subject before implementation.

Statistical Analysis

Chi-square tests of independence were performed to examine
relationships between categorical variables. Statistical significance was
set at a = 0.05. All analyses were conducted using appropriate
assumptions for categorical data (Table 3).

Belief in Educational Impact vs Current Implementation

There was a significant association between administrators' belief in sun
safety education's curricular value and their schools' current
implementation status (}*(4) = 9.68, p = 0.046). Schools with confirmed
sun safety programs had administrators who overwhelmingly supported
its educational value (n=24, 96.0%). On the other hand, support was
lower among schools without educational programs.
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Table 3. Comparison of Beliefs, Awareness, Resources Related to Sun Safety Education Across Multiple Categories

Sun Safety Education in Curriculum
Yes

No

Unsure

Column Total

Believes in Impact
Yes

No

Unsure

Column Total

Chi-square (x?) i2(4) =968 p = 0.046

Chi-siuare (iz) i2(4) = 16.87 i = 0.002

Believes in Impact (Yes) Does NOT Believe (No) Unsure Row Total
24 0 1 25

44 3 17 64

35 0 8 43

103 3 26 132

Aware of Revised Code (Yes) Not Aware (No) Unsure  Row Total
57 20 26 103

1 2 0 3

4 9 13 26

62 31 39 132

Previous Incorporation Supplementary Available (Yes) No Unsure  Row Total
Yes 1 1 0 2

No 6 35 5 46

Unsure 2 8 6 16
Column Total 9 44 11 64
Chi-square (x?) x2(4) = 843 p = 0.077

Sun Safety Education Health Impact vs Awareness of Ohio’s Health
Education Laws

Administrators who believed in the value of sun safety education within
the curriculum were significantly more likely to support state mandates
(x¥(4) = 16.87, p = 0.002). Among supporters of including sun safety
education into the curriculum, 55.3% (n=57) favored state requirements,
compared to only 15.4% (n=4) of uncertain respondents.

Program Consideration vs Supplementary Resources

No significant relationship was found between schools' consideration of
future sun safety education implementation and their allocation of
supplementary resources (y*(4) = 8.43, p = 0.077).

DISCUSSION

This statewide survey reveals a significant gap between administrative
support for sun safety education (78% believe it belongs in curriculum)
and actual implementation (19% currently provide programs). This
disconnect suggests that barriers to implementation, rather than lack of
support, may be the primary obstacle to program expansion.

The strong association between educational beliefs and current
implementation indicates that administrator attitudes play a crucial role
in program adoption. However, the mixed support for state mandates
(47%) suggests that voluntary implementation strategies may be more
acceptable than regulatory approaches.

Resource constraints emerged as a primary implementation barrier, with
nearly two-thirds of administrators indicating that additional support
would influence their implementation decisions. This finding suggests
that providing standardized curriculum materials and implementation
guidance could significantly increase program adoption.

The incorporation of standardized curriculum allows for a variety of
educational modalities to be implemented into Ohio high schools. Digital
and e-learning platforms have recently been used as a new way of
educating the youth on sun safety. Specifically, the use of photoaging
software as an educational medium allows students to observe the
changes in complexion related to prolonged sun damage.®® As a result,
enhanced attitudes, intention, and practice were promoted from this

intervention.

Curriculum changes are not the only options to promote sun safety in
Ohio’s youth. School wide policies on sun safety can educate and raise
awareness to the dangers of prolonged sun exposure. Some school
policies that can be implemented and have been shown to yield positive
results include UV index monitoring, students wear sunscreen or sun-
protective clothing while participating outdoors, and in-service staff
training and continuing education on sun safety. Additionally, for school
districts with new constructions or renovations, inclusion of plans that
increase shade on school grounds is another policy change that can lead
to increased sun safety.!°

Limitations

This study's limitations include potential response bias, as administrators
more interested in health education may have been more likely to
participate. This study only analyzes responses from Ohio high school
administrators and may not accurately reflect the consensus of other high
school administrators from different states. This may lead to the
possibility of the reported results not being generalizable to the entire
high school network of the United State. Additionally, administrator
perceptions may not accurately reflect actual curriculum content, and
student and teacher perspectives were not assessed.
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PUBLIC HEALTH IMPLICATIONS

These findings suggest that targeted interventions, including resource
development, administrative education, and policy advocacy, could
substantially increase sun safety education implementation in Ohio
schools. Early education of sun safety practices and prevention of sun
damage in the youth population may lead to better health outcomes and
promote increased health awareness. Early prevention may lead to

decreased population incidence of sun-related skin conditions later in life.

The high level of administrative support provides a foundation for
expansion efforts, while identified barriers offer specific interventional
targets.

Conclusion

While sun safety is a heavily researched area in dermatology, early
education about this topic is not prioritized by high schools throughout
the state of Ohio. A thorough statistical analysis revealed that
respondents recognize the importance of sun safety education. Despite
this, a large majority do not incorporate sun safety information into their
health curriculum and/or have not considered implementing it. These
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among Ohio high schools will support skin cancer prevention efforts,
provide students with important knowledge, and pave the way for future
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APPENDIX - Ohio High School Sun Protection Education Study

Start of Block: Default Question Block

Q1 Please indicate the county in which your high school(s) or school district resides. This will help us assess geographical trends in sun safety education.

Q2 Does your high school(s) implement sun safety education into your curriculum?
Yes (1)
No (2)
Unsure (3)

Q3 If yes or unsure, please indicate how your high school(s) provides sun safety education into its curriculum.
Dedicated health class lesson(s) — specific lessons about sun safety are part of the health curriculum. (1)
Guest speaker(s) — external experts (eg, dermatologists, health educators) provide talks or presentations on sun safety. (2)
Educational videos or multimedia — videos, slideshows, or interactive media are used to teach sun safety principles. (3)
Printed materials or handouts — brochures, flyers, or posters on sun protection are distributed to students. (4)
Incorporated into science curriculum — information about UV radiation, skin health, or related topics is covered in science courses. (5)
Annual or seasonal sun safety campaigns — school-wide campaigns or events promote sun safety awareness (eg, before summer break). (6)
Physical education (PE) or outdoor activity guidelines — sun safety is discussed in the context of physical education or during outdoor activities. (7)
School policy on sunscreen/hat use — school policies support or encourage students to use sunscreen or wear hats outdoors. (8)
Not currently incorporated but under consideration. (9)
Other (please specify) (10)

Q4 Has your high school or school district previously considered, or is currently considering, including sun safety education in the curriculum?
Yes (1)
No (2)
Unsure (3)

Q5 Does your high school(s) provide supplementary educational resources related to sun safety outside the current curriculum?
Yes (1)
No (2)
Unsure (3)

Q6 Would additional resources or support influence your decision to provide sun safety education to students? Please explain briefly.
Yes (please explain) (1)
No (please explain) (2)

Q7 Do you believe that sun safety education has a place in the classroom as part of the health curriculum?
Yes (1)
No (2)
Unsure (3)

Q8 The Ohio Revised Code mandates certain health education topics (such as nutrition, drug and alcohol abuse, as well as sexual education), do you believe sun safety
education should be included as a state-required topic under this section? (Section 3313.60, Division (A), Health Education) https://codes.ohio.gov/ohio-revised-
code/section-3313.60?

Yes (1)
No (2)
Unsure (3)

Q9 Please share any additional thoughts or concerns regarding sun safety education in Ohio high schools, or any suggestions for improvement.
Short answer (1)
No additional thoughts (2)

End of Block: Default Question Block
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