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Abstract: The incidence of melanoma in Reunion Island is on the rise and is now one of the highest worldwide. Although the main
risk factor of melanoma is sun exposure during childhood, sun protection measures remain insufficient in Reunionese schools. From
November 2019 to November 2020, we conducted a qualitative study to explore the attitudes, barriers, and motivations to sun
protection among the main actors of children’s protection in Reunion Island. Individual semi-directive interviews were performed with
14 children aged 6 to 10 years, 13 parents, and 13 teachers. The interviews were recorded and transcribed. Relevant data were coded,
triangulated, analyzed, and then modeled following the methodology of grounded theory. Sufficiency of the data was sought. All 40
participants described their sun protection habits. Protection was lower during school activities than during leisure activities. Parents
identified several practical and financial barriers to sun protection. Teachers pointed out the lack of adequate infrastructure and sun
protection training. Responsibility for children’s protection was a point of disagreement between parents and teachers. Children limited
their use of protection, mainly for reasons of comfort. Children’s sun protection in schools is the responsibility of educational staff,
parents, and society at large. Improving communication between these various actors is necessary. Sun safety campaigns and
reorganization of the school environment would allow for better protection of the child population.
Keywords: melanoma, school, environment, preventive medicine and public health, children’s health, sun protection factor

Background
The incidence of melanoma in Reunion Island is on the rise and sun protection measures remain insufficient in
Reunionese schools. This study explores the attitudes, barriers, and motivations to sun protection among the main actors
of children’s protection, namely parents, teachers, and the children themselves. The attitude towards sun protection was
found to depend on the education of the children, the financial means of parents and schools, as well as the constraints of
application. Sun safety campaigns and reorganization of the school environment would allow for better protection of the
child population.

Introduction
Sun exposure during childhood can cause the development of skin cancer in later years, in particular melanoma, which is
the most lethal.1 The worldwide incidence of melanoma is on the rise, with nearly 290,000 new cases diagnosed in
2018.2 The country with the highest age-standardized incidence rate is Australia, where 40.4 cases per 100,000 men and
27.5 cases per 100,000 women were reported in 2018.3 Since 2008, however, this incidence has decreased by 11% in the
14–49 age group following the implementation of effective sun safety campaigns.4 In the French overseas department of
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Reunion Island, which is characterized by a great diversity of skin phototypes due to multiple migratory flows, the
ultraviolet (UV) index is very high – equivalent to that in Australia. The age-standardized incidence rate of melanoma
Reunion Island increased fourfold between 1995 and 2015.5 In 2015, it was estimated at nearly 30.0 new cases per
100,000 inhabitants in people with skin phototypes I–III, compared to 13.5 in metropolitan France.5

Over the course of a lifetime, 80% of exposure to UV radiation and 50% of skin damage occur before the age of 21,
mainly in the school environment.6 In spite of this, knowledge of the risks associated with sun exposure remains insufficient
among children and adolescents.7,8 Similar quantitative data have been reported for Reunion Island by the local association
MiSolRé (Mission Soleil Réunion), which has been running sun safety campaigns in elementary schools since 2017.9,10 The
aim of this qualitative study was to explore the attitudes, barriers, and motivations to sun protection in Reunion Island with
a view to proposing sun protection measures adapted to three populations: teachers, children, and parents.

Method
This qualitative observational descriptive study was conducted in Reunion Island by the association MiSolRé from
November 2019 to November 2020. Participants were recruited via telephone by the school principals to whom the study
was presented. The following participants were included by convenience sampling: kindergarten, elementary school, or
junior high school teachers; adult parents of elementary school children; and elementary school children aged 6 to 10
years. Oral and written informed consent including publication of anonymized responses was obtained from all
participants (in the case of children, consent was obtained from their parents and/or legal guardians). Teachers, parents,
and children were included until data sufficiency was reached in verbatim analysis. The parents interviewed were not the
parents of the children interviewed. Children were interviewed without their parents present. Exclusion criteria were
refusal to participate and being a protected adult. The socio-demographic and medical characteristics (sex, age, skin
phototype, dermatological history) of participants were collected before the start of the interviews. These characteristics
constituted the diversity criteria of our study population.

Three women medical doctors (MM, CAM, and LYC) with two years of experience in qualitative research conducted
individual semi-directive interviews face-to-face or by telephone. After a short self-presentation, they asked respondents an
icebreaker question and then probed with follow-up questions in an evolving interview process (Supplementary Figure 1).
The interviews were audio-recorded digitally and then transcribed verbatim. Some synthesis notes were taken during the
interview. Anonymity was guaranteed for all participants.

Data were analyzed following the methodology of grounded theory. Open and axial coding were used to identify
emerging themes and to develop a definitive codebook. Two data coders coded the data for each population studied. The
resulting codes were compared, and discrepancies were resolved by consensus. Interview data were triangulated (MM,
CAM, LYC, SL, AB). Data were modeled for each of the three populations, and an overall model was generated for the
entire study population.

The qualitative analysis method was implemented following the Consolidated Criteria for Reporting Qualitative
research (COREQ).11

This study was conducted in accordance with the Declaration of Helsinki. It was registered with the Commission
nationale de l’informatique et des libertés (# 2215476) and approved by the institutional review board of Reunion
University.

Results
A total of 8 elementary school teachers, 3 junior high school teachers, 2 kindergarten teachers, 13 parents of elementary
school children, and 14 children aged 6 to 10 years were interviewed from November 2019 to November 2020. The mean
interview length was 18.6 minutes for teachers, 12.3 minutes for parents, and 23 minutes for children. The mean age of
interviewed children was 7.8 years, with the youngest being 6 years old and the oldest 10 years old. Skin phototype III
was the most common (46%) among teachers, and skin phototype IV was found in 36% of children. A personal or family
history of skin cancer was found in 31% of teachers, but none was found in parents or children (to the best of their
knowledge). Sixty-two percent of parents were managers or liberal professionals (Table 1). An overall model of the data
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from interviews with the three populations is shown in Figure 1. Participant quotes by theme are reported in
Supplementary Table 1. Specific models for each population are presented in Supplementary Figures 2–4.

The interviews revealed a wide range of (often extreme) sun exposure situations in Reunion Island. Sun exposure
occurred during leisure activities or at school (in the case of teachers and children). The intensity of exposure at school
was more or less strong, depending on the location and altitude of the school and on seasonality. A high rate of sunburn
was observed in children for all skin phototypes combined. A further study may be needed to establish a possible
correlation between rate of sunburn and skin phototype.

Different protection measures were used, but each population tended to use the same ones. Protection was either
active (sunscreen application, protective clothing, head coverings, sunglasses, etc.) or passive (avoidance behaviors
such as seeking shade or avoiding the outdoors during peak UV hours). Children and teachers used sun protection
measures less conscientiously at school than during leisure activities (backyard play, beach, hiking, travel, etc.). Parents
adapted protection measures to their child’s skin phototype. Children with skin phototypes I–III received the best
protection.

Teachers pointed out the lack of available material and human resources, insisting on the inadequacy of infrastructure
and the absence of sun protection training. Both parents and teachers highlighted the cost of protection measures and the
practical (breakage, loss, theft, etc.), organizational (lack of time, etc.), environmental, and aesthetic barriers to the
application of sunscreen to children. Teachers also raised the issue of legal barriers.

Table 1 Demographic and Medical Characteristics of Participants

All Patients N=40

Parents* Teachers Children

Sex n (%)
Female, 11 (85) 6 (46) 7 (50)
Male 2 (15) 7 (54) 7 (50)

Mean age in years (minimum – maximum) 37.5 (27–51) 45.3 (28–64) 7.8 (6–10)

Skin phototype n (%)
I 0 0 0
II 1 (8) 1 (8) 2 (14)

III 2 (15) 6 (46) 2 (14)

IV 4 (31) 2 (15) 5 (36)
V 6 (46) 3 (23) 5 (36)

VI 0 1 (8) 0

Socio-economic status n (%)
Managers and liberal professionals 8 (62) 0 6 (43) *

Employees 2 (15) 0 4 (29) *
Craftsmen, shopkeepers, and business owners 1 (8) 0 1 (7)*

Intermediary professions 0 13 (100) 2 (14)*

Unemployed 2 (15%) 0 1 (7)*

History of sunburn n (%)
<10 9 (70) 5 (38) 11 (79)

10–50 2 (15) 5 (38) 3 (21)

>50 2 (15) 3 (24) 0

History of skin cancer n (%)
Personal 0 1 (8) 0
Family 0 3 (23) 0

Note: *Data concern the parents of interviewed children.
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Knowledge and attitudes regarding sun protection among the three populations were the result of sun safety
campaigns, recommendations by health actors, school education, and, most importantly, parental education. Children
highlighted the lack of sun protection in school.

Responsibility for children’s sun protection in school was discussed by parents and teachers. Parents considered that children
were the responsibility of the school’s teaching staff. Conversely, teachers felt that parents were responsible for ensuring their
children’s sun protection (through putting a cap and sunscreen in their children’s school bag or applying sunscreen to their
children before bringing them to school). They also said that practical barriers prevented them from providing sun protection to
each of their students individually. Parents and teachers communicated in writing via the children’s notebooks or briefly in person
before or after school hours. They agreed that responsibility for children’s sun protection ultimately fell on social and political
institutions, and they expected concrete measures from town halls, regional bodies, the Board of Education, or the Regional
Health Agency. Both parents and teachers expressed feelings of guilt due to oversights, a sense of responsibility, and fears of the
negative effects of overexposure. These feelings were perceived as a driver for better implementation of sun protectionmeasures.

Discussion
Summary
Children’s sun protection is the result of close interactions among parents, children, and educational staff. Parental
involvement is paramount.12 In Reunion Island, parents were unquestionably involved in their children’s sun protection
during leisure activities. However, unlike the situation in Australia, their involvement in the school setting was
inconsistent, as has been reported elsewhere.9,10 All parents displayed this ambivalence, but for some, the idea that
they should be involved in their children’s sun protection in school appeared as a revelation. The lack of two-way
communication between teachers and parents was blamed for this misunderstanding, especially by members of the lower
socio-economic classes.13,14 Teachers expressed fears that they might be accused of abuse if they applied sunscreen to
children or helped them get dressed. However, these fears seem disproportionate: they are not justified by the current
legislation and could be reduced through better communication between parents and teachers.

Sunscreen use was limited by fears of environmental repercussions. Indeed, it has been suggested that sunscreen contains
nanoparticles which can alter the development of living organisms, particularly aquatic organisms.15,16 However, additional
studies are needed on the topic as toxicity varies depending on the species and the type of nanoparticles.17

Lastly, a high rate of sunburn was observed in children for all skin phototypes combined. This finding can be
explained by the intensity of UV rays in Reunion Island, which is located at the Tropic of Capricorn and is characterized
by a mountainous landscape (with a highest point of 3000 m above sea level). Indeed, at noon in high summer, UV rays

Figure 1 Overall model of data from interviews with parents, teachers, and children, Reunion Island.
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can reach up to 18 at the main viewing point for the volcano Piton de la Fournaise. We regularly see sunburns in patients
with skin phototypes IV and V who have just returned from a weekend trip in the mountains (personal data).

Strengths and Limitations
The individual semi-directive interview format proved to be an appropriate methodological choice given the topic at
hand. Interviews were conducted by three researchers (MM, CAM, LYC), one for each population, which made it
possible to cover a wide range of schools and to generate a diverse set of data. By combining their findings, the
researchers were able to provide a global view of sun protection in Reunionese schools.

However, the study has some limitations. A selection bias linked to participants’ personal motivations resulted from
the fact that recruitment was on a voluntary basis. Because of the COVID crisis, participants were partly (40%) recruited
from the researchers’ circle of acquaintances, which may have influenced some of the interviews. Nevertheless,
theoretical sampling and recourse to different recruitment methods made it possible to reach data sufficiency.
Moreover, data triangulation helped to control for subjectivity.

Lastly, the majority of parents interviewed were of high socioeconomic status, which may have biased their
assessment of the impact of sun product costs on children’s sun protection.

Comparison with Existing Literature
Participants spontaneously mentioned dermatologists, pharmacists, and school nurses as health professionals in charge of
promoting sun safety. General practitioners were mentioned by only one participant, suggesting that sun protection
education is lacking in general practice.18 More generally, studies have shown that medical students receive insufficient
training on sun protection.19

Unlike the situation in Australia, children’s sun protection was found to be very inconsistent in Reunionese schools.9

The lack of communication between parents and teachers was especially strong in the case of children from the lower
socio-economic classes, as has been observed elsewhere.13,14

Studies have stressed the importance of implementing sun protection measures in nurseries to help parents and
nursery assistants acquire better sun protection habits and to alter children’s behavior at an earlier stage.20 In accordance
with this, a sun safety education program was developed in recent years in France.20 However, it was insufficiently
implemented despite a randomized trial showing significant results.21

Implication for Research and/or Practice
Children’s sun protection in schools is the responsibility of educational staff, parents, and society at large. Improved
communication between these actors is necessary. Sun safety campaigns inspired by the Australian case and reorganiza-
tion of the school environment are essential to improve protection in children. A general population study is needed to
further influence public health policy.

Ethical Approval
This study was registered with the Commission nationale de l’informatique et des libertés (# 2215476) and approved by
the institutional review board of Reunion University.
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