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INVESTIGATION

Sun exposure and sun protection habits in high school
 students from a city south of the country *

Práticas de exposição e proteção solar em estudantes do ensino médio 
de uma cidade do sul do país

Abstract: BACKGROUND: Effective solar protection is an uncommon practice among young people, increasing the likelihood of
sunburn, sunstroke and skin cancers. This fact is more significant in the south of Brazil, where the prevalence of white skin-
ned population is larger, being more prone to sun damage. 
OBJECTIVES: To study the practices of sun exposure and sun protection in high school students from the city of Carlos Barbosa - RS. 
METHODS: Cross-sectional study involving 775 students, enrolled on the first half of 2010, who had signed the consent form.
We used a non-identifiable, self-administered questionnaire, with questions about related topics. Statistical analysis was per-
formed using Chi-square or Fisher exact and t-Student tests. The study was approved by the Research Ethics Committee under
the number 2010-115H. 
RESULTS: Most students are exposed to the sun at the more critical periods, remaining exposed for more than an hour. Five
hundred and seventy-six students (74,3%) reported using sunscreen, but less than 10% did it during all months of the year.
Female teenagers are most likely to use sunscreen (p <0.001) and to spend less time exposed to sunlight (p <0.001). 
CONCLUSION: Most high school students from Carlos Barbosa had unsuitable sun exposure and sun protection habits, charac-
terizing a high risk behavior for skin diseases. The existence of public programs for clarification of the risks to the population
and the subsidization of sun protection products were suggested by these young people.
Keywords: Adolescent health; Solar radiation; Students; Sunscreening agents

Resumo: FUNDAMENTOS: A proteção solar efetiva é uma prática incomum entre os jovens, aumentando a probabilidade de
queimaduras solares, insolações e cânceres de pele. Esse fato é mais significativo na Região Sul do Brasil, onde a prevalência
da população branca é maior, sendo mais propensa aos danos causados pelo sol. 
OBJETIVOS: Estudar as práticas de exposição e proteção solar em estudantes do ensino médio da cidade de Carlos Barbosa, RS. 
MÉTODOS: Estudo transversal, envolvendo 775 estudantes matriculados no primeiro semestre de 2010, que tiveram o termo
de consentimento assinado. Utilizou-se um questionário não identificável, autoaplicável, com perguntas abordando tópicos
relacionados ao tema. Na análise estatística, foram utilizados os testes qui-quadrado ou exato de Fisher e o teste t-Student. O
estudo foi aprovado pelo Comitê de Ética em Pesquisa sob o código 2010-115H. 
RESULTADOS: A maioria dos estudantes se expõem ao sol no horário mais crítico, permanecendo expostos por período supe-
rior a uma hora. Quinhentos e setenta e seis alunos (74,3%) referiram utilizar protetor solar, mas menos de 10,0% deles o
fazem durante todos os meses do ano. As adolescentes são as que mais usam filtro solar (p < 0,001) e permanecem menos
tempo expostas ao sol (p < 0,001). 
CONCLUSÃO: A maioria dos estudantes de ensino médio de Carlos Barbosa tem hábitos inadequados de exposição e proteção
solar, caracterizando comportamento de risco para doenças de pele. A existência de programas públicos de esclarecimento
dos riscos à população e o subsídio de produtos para a proteção solar foram sugeridos por esses jovens.
Palavras-chave: Estudantes; Protetores de raios solares; Radiação solar; Saúde do adolescente
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INTRODUCTION
Sunlight has important effects on the skin and it

is associated with a variety of diseases.1,2,3 Despite the
fact that most lesions caused by sun exposure only
develop in adult life, most of the related damage is
determined during childhood and adolescence.4-7

Exposure to ultraviolet (UV) radiation is consi-
dered the main risk factor for most skin cancers and
sunlight is the main source of this type of radiation.8,9

The amount of damage caused by the UV rays
depends on the intensity and the duration of the
exposure and whether the skin is protected by clot-
hing or sunscreen. Many studies also include exposu-
re at early ages (for example, sunburns during child-
hood), as an additional risk factor.10-13

The American Cancer Society estimated that, in
2007, more than a million cases of basal cell and epi-
dermoid carcinomas and around 60 thousand cases of
melanoma could be associated to UV radiation. 14

Besides sun exposure, there are other risk factors for
the development of skin cancers, like cutaneous pho-
totype, eye and hair color, tendency to tan or to burn,
and personal or family history of skin cancer. 5

Adolescents constitute a vulnerable group to
the harmful effects of the sun, both due to the cosme-
tic effects of tanning and the high frequency of out-
doors sports activities.15-18 Effective sun protection,
however, is an uncommon practice among the youth,
a fact that increases the probability of sunburns, suns-
troke and even future skin cancers in this subgroup of
the population. 19,20

This study aimed at assessing the sun exposure
and sun protection habits of high school students
from the city of Carlos Barbosa, and the results might
serve as a background to prevention and health pro-
motion strategies.

MATERIAL AND METHODS
The sample of this analytical, cross-sectional

study was composed of high school students from
the city of Carlos Barbosa, enrolled on the first
semester of 2010, who consented to participate in
the study. The calculation of the sample size was
based on the results from a reference study perfor-
med with American students.5 The minimal number
calculated was 323 students, considering a prevalen-
ce of 30%  of sunscreen use, an alpha error of 5% and
a power of 80%. 

The data was collected by the main researcher
in three high school units in the city of Carlos Barbosa
(Colégio Santa Rosa, Escola São Roque and Escola
Elisa Tramontina). For the collection a non-identifia-
ble, self-administered questionnaire was used, which
was composed of sixteen multiple choice and five
open questions, specifically designed for the present

research.  The questions included the following
topics: sex, exposure and protection habits, cuta-
neous phototype, occurrence of adverse effects, exis-
tence of subjects that discussed sun exposure topics,
family history of skin cancer and general knowledge
about the topic. The answers were entered directly
into data collection software. 

A knowledge score was designed based on the
assessment of the five risks related to sun exposure
most quoted by the students: skin cancer, sunburns,
sunstroke, spots and premature ageing. The minimal
and maximal punctuation of each student could go
from zero to five points. This way, the percentage of
knowledge was calculated from the following formu-
la: (number of quoted risks / 5) * 100 (Graph 1).

At data analysis absolute (n) and relative (%)
frequency tables were designed for all the variables of
interest, except for the knowledge score, which was
described by average, standard deviation, minimum
and maximum. The chi-square or the Fisher exact tests
were used for the categorical variables and the t-
Student test for the continuous ones. The level of sig-
nificance was 0,05 and the statistical program used
was the SPSS (Statistical Package for Social Sciences)
version 17.0.

This study was assessed and approved by the
Research Ethics Committee of the Universidade
Luterana do Brasil. The legal representatives of the
teaching institutions were approached and their aut-
horization was requested for their students to be
interviewed, as well as for the parents or legal repre-
sentatives of the students to sign the Free and
Explained Consent Form.

RESULTS
775 adolescents participated in the study, 329

male (42,4%) and 446 female (57,6%). The majority of
them had light hair (58,9%) and eyes (52,2%). The tota-
lity of the sample was composed by high school stu-
dents from schools of the city of Carlos Barbosa – RS.

SUN EXPOSURE AND PROTECTION HABITS
Time of exposure
Most students (60,4%) reported exposure to

the sun during the period between 10 am and 4 pm,
remaining exposed for more than one hour (59,4%).

Sunscreen use
Five hundred and seventy six adolescents

(74,3%) reported the use of sunscreen, especially the
females (84,7%). 

In terms of sun protection factor, 413 students
(53,3%) chose to use a SPF higher than 15 and 383
(49,4%) reported only one daily application. 
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Summer was the period of the year when more
students reported the use of sunscreen (63,7%), and
74,7% of them applied it to the whole body. 

Table 1 shows the data pertinent to sunscreen
use and the differences found between both sexes. 

Physical measures of sun protection 
Most students (89,8%) reported using them,

and the shirt was the most frequently quoted (34,3%).
This percentage increased when only the students
that reported the use of sunscreen were analyzed, rea-
ching a total of 91,5% use of association with physical
measures.  

Sun exposure outcomes
The prevalence of at least one episode of sun-

burn was 73%. Adding to that, 73,7% of the total sam-
ple reported never having tanned or having difficulty
in getting a tan. Among those interviewed, 132 male
students (40,1%) denied having a tan once, against
only 65 female students (14,6%).

An association between sunburn episodes and
eye and hair color was also observed. Students who
reported many episodes of sunburn are, mostly, those
with light color eyes and hair. On the other hand,
amongst the students with dark color eyes and hair the
percentage of those who never burnt is the highest. 

Family history of skin cancer
Most students (88,0%) denied a positive history

of skin cancer, and the highest number of positive
cases (12,7%) was observed amongst the girls. 

SUN EXPOSURE KNOWLEDGE 
Six hundred and forty nine students (83,7%)

denied the existence of a subject that approached the
sun exposure subject. From those who answered posi-
tively, most said that that time was limited to only a
few hours (85,2%).

Skin cancer was the complication most quoted
by the students (81,5%), followed by burns (53,3%),
sunstroke (15,9%), spots (14,7%) and premature

Variables

Use of sunscreen
Yes
No

SPF
None
< 8
8-15
> 15

Time of the year that SP is used
None
Summer only
Summer and Winter
All seasons

Areas of the body that SP is
usually applied
None
Face only
Arms and face
Whole body

Daily applications
None
One
Two
More than two

Total Sample
(n=775) (100%)

576 (74,3)
199 (25,7)

169 (21,8)
19 (2,5)
174 (22,5)
413 (53,3)

79 (10,2)
494 (63,7)
139 (17,9)
63 (8,1)

80 (10,3)
116 (15,0)
289 (37,3)
290 (37,4)

140 (18,1)
383 (49,4)
199 (25,7)
53 (6,8)

Males(n=329)
(42,4%)

198 (60,2)
131 (39,8)

115 (35,0)
10 (3,0)
62 (18,8)
142 (43,2)

55 (16,7)
217 (66,0)
41 (12,5)
16 (4,9)

57 (17,3)
32 (9,7)
133 (40,4)
107 (32,5)

94 (28,6)
147 (44,7)
71 (21,6)
17 (5,2)

Females
(n=446) (57,6%)

378 (84,7)
68 (15,3)

54 (12,1)
9 (2,0)
112 (25,1)
271 (60,8)

24 (5,4)
277 (62,1)
98 (22,0)
47 (10,5)

23 (5,2)
84 (18,8)
156 (35,0)
183 (41,0)

46 (10,3)
236 (52,9)
128 (28,7)
36 (8,1)

p

< 0,001

< 0,001

< 0,001

< 0,001

< 0,001

TABLE 1: Sun exposure and sun protection habits according to sex*

*Statistical test applied: Chi-square
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ageing (7,5%).
The time considered adequate for sun exposu-

re was before 10 am and after 4 pm, quoted by 63,2%
of the participants, the majority of them women
(70,0%) (p<0,001).

When analyzing the knowledge about inade-
quate sun exposure, it was noted that the students
who used sunscreen knew a higher number of risks
when compared with those who did not use it, and
they quoted the period between 10 am and 4 pm as
the most adequate for exposure most frequently
(67,5%) (p<0,001).

Students with a positive family history for skin
cancer could quote a higher number of risks from
inadequate sun exposure in comparison to those
with negative history, but this difference was not
 significant.  

There was no significant association between
the existence of subjects and the students´ knowled-
ge of sun exposure, not even in terms of the adequa-
te period for this exposure (p=0,064).

Knowledge score
The knowledge score was formed by the five

most quoted risks by the students: skin cancer, sun-
burn, sunstroke, spots and premature ageing. The
minimal and maximal punctuation form each student
could go from zero to five points. This way, the know-
ledge percentage was calculated from the following
formula: (number of risks quoted / 5) * 100.

The average percentage of knowledge from the
students was 34,6% (± 18,2) with a minimum of 0%
and maximum of 80%. These percentages indicate
that the students quoted an average of 2 out of the
five most quoted risks, and no student quoted the five
risks. Sixty one students (7,9%) did not quote any
risk, 247 (31,9%) one risk, 332 (42,8%) two risks, 111
(14,3%) three risks and 24 (3,1%) quote four out of
the five risks.  

Chart 1 shows the students´ knowledge score
in relation to the risks of inadequate sun exposure.

PUBLIC MEASURES SUGGESTED TO DECREASE
THE HARMFUL EFFECTS OF SUN EXPOSURE 

The most quote suggestion by the students was
based on the provision of information to the popula-
tion (57,3%), followed by donation or decrease of the
prices of sunscreens (32,5%). Environmental measu-
res, like pollution control or building of covered areas
for sports activities were quoted by 4,1%  of the parti-
cipants. 

DISCUSSION
Skin cancer is the most incident neoplasia in

various parts of the world, including in Brazil.21 The

morbidity and mortality rates from this disease show
an ascending tendency and can be attributed to
various factors: early start of sun exposure, aesthetic
valorization of tanning and recreational outdoors acti-
vities without adequate protection.21,22,23

Cokkinides et al. state that adequate sun pro-
tection is used by less than one third of the young
people. Other data from the literature reinforce this
result, reporting that adolescents spend excessive
hours exposed to the sun, at inappropriate times and
without adequate protection.4,7, 17,22

This was the first study on sun exposure perfor-
med at the mountainous region of Rio Grande do Sul,
and which approached, besides sun exposure habits,
the knowledge from the students of the area.  The
chosen city, Carlos Barbosa, is located 100 km from
the capital, Porto Alegre, and has approximately 25
thousand inhabitants. 24 A great part of the population
has German and Italian ancestry, peoples with charac-
teristically fair skin and, therefore, with high risk for
skin diseases. 

Most of the participants know the adequate
time for sun exposure (before 10 am and after 4 pm)
but, still, more than half of them reported choosing
the most harmful period to expose be exposed. This
data agrees with other studies and can be justified,
during the school holiday period, by social factors like

GRAPH 1: Knowledge score* about the risks of inadequate sun
exposure according to sex, sunscreen use, family history of skin

cancer and existence of subjects on the issue

*Knowledge score formed by the risks: skin cancer, sunburn,
sunstroke, spots and premature ageing. The maximal total points
that the student could get was five and the minimum zero.
Calculation of the knowledge percentage: (number of risks
 quoted / 5) * 100.
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wanting to make the most of the holidays, have a late
lunch and practice outdoors sports. 7,15,18,22

In addition to that, despite the fact that most
participants know the complications of inadequate
sun exposure and the correct way to protect themsel-
ves, less than 10% reported applying sunscreen
during all the months of the year.  This lack of habit
might be associated with the wrong concept that the
sun is more harmful in summer, as could be observed
in works by Fernandes et al. and Bakos et al.18,22

Almost all the adolescents reported the use of a
physical sun protective measure, and the shirt was the
main choice. This habit favors the concept of “effecti-
ve sun protection”, which consists on the use of suns-
creen, physical measures of sun protection and strate-
gies to avoid the sun, habits that might not be always
adopted, but might be associated with the characteris-
tic reaction of these adolescents who, during puberty,
demonstrate a feeling of shame towards the body
changes in evidence. 7,15,25,26

As already shown by other studies, the female
adolescents reported greater care with the prevention
of sun damage, both by using sunscreen and by choo-
sing the best time for their exposure. 4,7,18,22 The vanity
question and worries related to aesthetic issues can
justify the prophylactic behavior among the girls. 

Despite the reference to the use of sunscreen by
the great majority of the adolescents, more than half of
them reported having had some sort of adverse effect
related to sun exposure, like sunburn or sunstroke. It
can be deduced that this is due to inadequate use of
photo protection or, yet, to the fact that the individuals
feel protected and thus extend their exposure to the
sun, as previously demonstrated. 10, 27,28

The prevalence of sunburn found was 73%.
This can be considered high when compared with the
percentage of 48,7% found by Haack et al.10 in a study
performed with youngsters aged between 10 and 29
years living within  the urban area of Pelotas-RS. In the
“X” city there are no high schools in the rural area, so
the inhabitants move to schools located in the center
of the city. Therefore, on the present study, students
living on the rural areas were not excluded. This fact
might explain the difference found, since a good part
of the youngsters who live in those areas work in agri-
culture, under constant exposure to sunlight. 

An association between sunburn and light color
eyes and hair was found, as already mentioned in
other studies.10,29 This finding is possibly related to the

fact that these individuals have skin that is more sen-
sitive to UV radiation (due to the lower melanin con-
tent), thus having a increased risk of sunburn. 10,30

A positive family history for skin cancer was
reported by 12,0% of the participants. Such percenta-
ge is similar to that found in skin cancer prevention
campaigns by the Brazilian Society of Dermatology
between 1999 and 2005, where the percentage was
14,2%.21

Public strategies aiming at propagating protecti-
ve measures and information related to the effects of
sun exposure were quoted by the students as the
main strategy to decrease the harmful effects of the
sun on the general population.

Approaching this question on the school envi-
ronment still deserves more attention and dedica-
tion.16,18 Without doubt, the promotion of preventive
aspects should start in class and, considering the
importance of this issue on individual and collective
health, the early and constant inclusion of related sub-
jects must be stimulated. On the present study, most
students denied the existence of subjects within this
format. A significant association between the existen-
ce of such subjects and the students´ knowledge was
not found, probably due to the small number of stu-
dents who reported having them and the small num-
ber of teaching hours dedicated to this subject, in the
whole school.

CONCLUSION
Despite having adequate knowledge about sun

exposure practices, most adolescents expose themsel-
ves excessively to the sun, at inadequate times and
without effective protection.  

Female adolescents demonstrated a higher
preoccupation with sun damage, adopting preventive
measures more frequently. The search for an ideal
beauty can be associated with this fact. Anyway, the
numbers found here are still beyond the desired ones,
being only better when compared to those observed
amongst the male participants.

Educational measures, especially focused on
the risks of inadequate sun exposure, can help in
approaching this situation. Well established instruc-
tions about “effective sun protection” must be part of
the school curriculum, so that it is possible to avoid,
with early intervention, the increasing number of skin
cancers. ❑
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