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A B S T R A C T

Schools provide an ideal setting for delivery of disease prevention programs due to the ability to deliver health 
education and counseling, including health behavior interventions, to large numbers of students. However, the 
remote and hybrid learning models that arose during the coronavirus (COVID-19) pandemic created obstacles to 
these efforts. In this article, we provide insights on collaborating with schools to deliver disease prevention 
programming during the height of the COVID-19 pandemic, and in subsequent years. We illustrate these stra
tegies by drawing upon our firsthand research experiences engaging high schools in a school-based cancer 
prevention trial focused on sun safety. Delivery of a cluster-randomized trial of a school-based skin cancer 
prevention program was initiated in the spring of 2020 at the onset of the COVID-19 pandemic in the U.S. We 
present multilevel evaluation data on strategies used to reach schools remotely and share lessons learned that 
may inform similar approaches moving forward during times of crises. Although the COVID-19 pandemic 
interrupted school-based recruitment for this trial, enrollment improved one year later and did not appear to 
differ between rural and urban schools. Recruitment strategies and trial-related procedures were modified to 
address new challenges brought about by the pandemic. Despite the COVID-19 crisis altering US classrooms, 
disease prevention programming can continue to be offered within schools, given close community partnerships 
and new adaptations to the ways in which such programming and research are conducted.

1. Introduction

The COVID-19 pandemic created far-reaching impacts across all 
domains of life globally: children’s well-being has been particularly 
affected. There are ongoing tensions between how to balance public 
health measures to prevent COVID-19 spread with the emotional and 
physical health and academic progress of students. At the height of 
school closures in April 2020, it was estimated that over 57 million 

children in kindergarten through 12th grade in the U.S. and almost 1.6 
billion students worldwide were impacted [1]. The effect of school 
closures reaches well beyond academics as schools are an essential 
source of food, healthcare, social interaction, and physical activity, 
particularly in poor and underserved areas of the country and among 
families of children with disabilities [1–3]. The initial impacts of these 
disruptions and closures on children include substantial loss of learning, 
increased social isolation, food insecurity, higher exposure to 
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[interpersonal] violence, worsening mental health, and decreased 
fitness [1–6], with children from low-income families and children with 
disabilities being disproportionately burdened. One study found that 
students from households with lower parent education levels had a 60 % 
greater learning-loss due to COVID-19-related school closures compared 
to their peers [7]. This is very concerning, as students from disadvan
taged backgrounds were significantly more likely to be exposed to 
longer periods of remote learning during the pandemic [8]. If these 
impacts are not reversed, they will only serve to worsen existing dis
parities in educational achievement and health outcomes among com
munities of color and marginalized groups.

Disease prevention programs targeting children are often delivered 
within the school setting, enabling the delivery of health education and 
counseling to large numbers of students [9,10]. However, the remote 
and hybrid learning models that arose during the COVID-19 pan
demic1created obstacles to these efforts. In this commentary, we provide 
insights on collaborating with schools to deliver disease prevention 
programming during the height of the COVID-19 pandemic, and in the 
intervening time since it began. We illustrate these strategies by drawing 
upon our firsthand research experiences engaging high schools in a 
school-based cancer prevention trial focused on sun safety. We present 
multilevel evaluation data (district, school, participant-levels) related to 
strategies used during the COVID-19 pandemic to reach schools 
remotely, and share lessons learned that may inform similar approaches 
moving forward during times of crises.

2. Study description

Our school-based skin cancer prevention programming, called 
SHINE (Sun-safe Habits Intervention and Education), consists of edu
cation on skin cancer and its prevention behaviors, provision of stu
dents’ personalized ultraviolet (UV) photographs revealing existing 
facial skin damage not visible to the naked eye, and support to students 
on completing their own action plans for skin cancer prevention stra
tegies. SHINE was designed to be delivered in-person to maximize stu
dent engagement and due to use of specialized UV photography 
equipment that is not currently available virtually. SHINE is registered 
on ClinicalTrials.gov (NCT04341064).

In order to evaluate program efficacy, we initiated a cluster- 
randomized trial in the spring of 2020, coinciding with the onset of 
the COVID-19 pandemic in the U.S. Preparation for the delivery of this 
sun safety program had been initiated 3 months previously, with re
sources obligated in that budget year to deliver and evaluate the pro
gram. The impetus for delivering the program was based on an extensive 
community needs assessment, and delivery of a pilot intervention pro
gram [11–15].

Skin cancer prevention is particularly relevant in the communities of 
focus in our project (in Utah) as they have the highest incidence and 
mortality rates in the U.S. for melanoma, the deadliest form of skin 
cancer [16,17]. Rural and mountainous areas, such as those in Utah, are 
also disproportionately affected by skin cancers including melanoma 
[18–20]. We identified high schools located in urban and rural com
munities in Utah to participate in the SHINE skin cancer prevention 
program and efficacy trial. Our school-level recruitment process 
involved first obtaining district-level permission (if required) to conduct 
the research study within the school system, and then contacting high 
school principals to approve the study and disseminate the information 
to science and health teachers within their school. Usually, principals 
ask our staff to contact teachers on their behalf once they approve the 
study. After principals give permission for the study to take place in their 
school, it is ultimately up to the individual teacher to decide whether or 
not they want their classes to participate in SHINE. We provide 

information to teachers and on how our program content and activities 
fulfill key learning objectives contained in state education guidelines to 
help inform their decision. The overall recruitment goal for the SHINE 
study is 30 schools over 3 years of enrollment.

In March 2020, we were in the midst of recruiting schools for the Fall 
of 2020. Once the COVID-19 pandemic started, schools in our catchment 
area transitioned to online instruction for the remainder of the school 
year (through June 2020). Based on conversations with our school 
partners, we made the decision to only enroll one school that had been 
recruited prior to the start of the pandemic and to curtail recruitment 
efforts until the following school year due to the significant COVID-19- 
related disruptions and stress. Most schools in Utah restarted in-person 
instruction in Fall 2020. However, Utah school districts continued to 
face a number of challenges related to the pandemic–including the need 
to adapt to new hybrid learning models (e.g., some students learning 
remotely, while others were in-person, alternating days of in-person 
versus online instruction), managing new procedures to prevent the 
spread of COVID-19 in school and during school-related activities (e.g., 
masking), and concerns about having individuals external to the school 
community such as researchers conduct in-person activities. In light of 
these challenges, the one school enrolled in the Fall of 2020 dropped-out 
of the study after the students completed their baseline assessment.

We re-started recruitment efforts in spring of 2021 (see Table 1 for 
summary). We initially contacted 37 schools. Nine schools declined to 
participate upon initial outreach with 6 being schools in rural areas and 
3 schools in urban areas. Primary reasons for schools not enrolling in the 
trial included COVID-19 restrictions and school staffing limitations. Ten 
schools expressed initial interest in participating in the study but were 
not recruited: eight did not respond to logistics phone calls; one school 
tentatively agreed due to COVID-19 restrictions but later chose not to 
participate, and one school said they would reach out to the health 
teacher and never responded to follow up. Four schools did not respond 
to contact attempts. We successfully recruited 14 new schools, 8 (57 %) 
of which were located in rural areas and 6 (43 %) in urban areas. This 
was consistent with our implementation framework to enroll schools 
from both urban and rural geographic settings and our study design. 
Recruited schools tended to have a higher total student population 
(median = 1672 vs. 488) but were similar to schools not participating 
with respect to percentage of minority students (median = 21 % vs. 25 
%) and proportion of students who were economically disadvantaged 
(as indexed by the proportion of students receiving free or reduced- 
priced lunches; median = 34 % vs. 33 %). Of the 14 recruited schools, 
4 ultimately did not participate due to becoming unresponsive or 
staffing changes. Individual (student)-level outcomes were collected in 
the Fall of 2021 among 463 students from 10 schools.

3. Lessons learned

Our experience working with secondary schools on cancer preven
tion programming at the beginning of the pandemic and the challenges 
we encountered and perceived ultimately revealed several lessons. First, 
maintenance of community ties even during times of crisis can lay the 
foundation for continued collaboration when the crisis subsides. At the 
beginning of the pandemic, we were able to maintain contact with 
community partners and schools to be able to learn their challenges and 

Table 1 
Summary of recruitment of schools to SHINE study in 2021.

Urban Rural

Contacted 16 21
No response 3 1
Declined 3 6
Initial interest (not recruited) 4 6
Lost after recruited 2 2
Enrolled, completed baseline 4 6

1 Abbreviations: COVID-19 = Coronavirus Disease 2019, UV = Ultraviolet, 
SHINE = Sun-safe Habits Intervention and Education.
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current practices. Our community partners included state-level educa
tion administrators and health education personnel and school admin
istration and district level staff with whom we had prior working 
relationships. Early communication with these partners led our research 
team to collaborate with Utah schools on a COVID-19 testing project in 
schools [21], which met their more immediate priorities and needs and 
allowed us to successfully re-enter with the skin cancer prevention trial 
priority once COVID-19 was more easily managed within schools and 
in-person instruction returned.

Second, adaptation of school-based programming and research pro
cedures to optimally meet a school’s needs is essential. Through early (in 
the pandemic) conversations with our community and school partners 
about the constraints that schools faced and their needs, we adapted our 
cancer prevention trial procedures. School administrators expressed 
concern with potential COVID-19 exposures with researchers coming to 
the school in person, so we minimized our in-person presence at schools 
by providing options for remote assessments and delivering some parts 
of the intervention remotely. We also worked to minimize the time 
burden on teachers by instituting an online consent system that could be 
sent out to students and their parents/guardians. Our partners cautioned 
that it may be difficult to recruit teachers and their students given the 
many competing demands they had related to the challenges of teaching 
during the pandemic. As a result, we augmented our trial recruitment 
strategies by working closely with our community and university part
ners to support these recruitment efforts. For instance, our state-level 
school health education partner made announcements about our trial 
during the virtual meetings and encouraged teachers to enroll their 
classes in the trial through her newsletter and email communications. 
Our research team also provided educational presentations on cancer 
prevention and opportunities to enroll in the SHINE trial to statewide 
school health education professionals during regional conferences, such 
as through the Society of Health and Physical Educators. Additionally, 
we built on existing partnerships with the state health department to 
provide information on the trial to school nurses statewide and part
nerships between colleagues at our academic institution and private and 
charter schools to recruit them into subsequent cohorts.

Third, tailoring recruitment and retention strategies can lead to 
higher enrollment. Prior to the pandemic, our recruitment efforts relied 
on administration to share information about our skin cancer prevention 
trial with teachers in their schools and contacted us on their own accord. 
After the COVID-19 pandemic started, we found that it was more 
effective, after receiving permission from the principal, to contact 
teachers directly about the trial. We also scheduled brief phone con
versations with teachers during their planning times to answer any 
questions they had about the trial and to discuss any accommodations 
and address any barriers before they were enrolled into the trial. The 
bulk of our recruitment efforts were focused on health teachers. How
ever, we also discovered that science teachers were interested in the 
content we were offering, so we expanded recruitment to include science 
(e.g., biology) teachers.

Furthermore, we augmented our trial recruitment strategies by 
working closely with our community and university partners to support 
these recruitment efforts. For instance, our state-level school health 
education partner made announcements about our trial during the vir
tual meetings and encouraged teachers to enroll their classes in the trial 
through her newsletter and email communications. Our research team 
also provided educational presentations on cancer prevention and op
portunities to enroll in the SHINE trial to statewide school health edu
cation professionals during regional conferences, such as through the 
Society of Health and Physical Educators. Additionally, we built on 
existing partnerships with the state health department to provide in
formation on the trial to school nurses statewide and partnerships be
tween colleagues at our academic institution and private and charter 
schools to recruit them into subsequent cohorts. Once schools re-started 
in-person and public health measures were put into place to prevent the 
spread COVID-19, we found that more teachers were eager to have 

outside presenters return to their classrooms and to add new content to 
their existing curriculum.

4. Conclusion

Network-building was essential to recruitment and retention efforts, 
especially during the pandemic. Although the COVID-19 pandemic 
interrupted school-based recruitment for this trial, enrollment improved 
one year later and did not appear to differ between rural and urban 
schools. Our initial data suggest that adolescents rarely use recom
mended sun protection strategies and over-engage in skin cancer risk 
behaviors, particularly outdoor tanning. These behaviors, and time 
spent outdoors, did not appear to be differentially impacted by the 
pandemic. Therefore, our data suggest that despite the COVID-19 crisis 
altering US classrooms, cancer prevention scientists must remain vigi
lant in their efforts to curb both intentional and unintentional sun ex
posures and intervene upon modifying adolescents’ risk behaviors 
where and whenever possible, and by adaptable means.

Our experience also highlighted the benefits of maintaining contacts 
with community partners during times of health crises and identifying 
ways to support these partners in their immediate priorities. However, a 
limitation of the present study is that the lessons learned are based on 
qualitative experience rather than statistical analyses. In conclusion, the 
COVID-19 pandemic brought about a multitude of challenges to chil
dren, their families, and the many settings that provide services to these 
children and families. However, it also provided an opportunity to re- 
imagine the ways in which we provide and study disease prevention 
programming in school-based settings and rural communities overall.
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