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INTRODUCTION
Ultraviolet (UV) radiation from the sun is fundamental for 

the metabolism of vitamin D, which is essential to bone health and 
has been associated with many other roles. However, UV type A 
and B are associated to skin cancer development.1,2

Exposure to sunlight during childhood and adolescence 
occurs more intensely than in the majority of adults because of out-
doors recreational activities and sports. This social behavior is asso-
ciated to a higher risk of development of skin cancer in adult life.3 
Moreover, the risk of photoaging of the skin and the appearance of 
sunspots on skin is higher if there is excessive sun exposure during 
childhood.4 Innumerous campaigns have been promoted to spread 
the knowledge on this subject and to stimulate adherence to healthy 
photoprotection practices. However, is it possible that teenagers are 
affected by these campaigns? 

In a cross-sectional study using questionnaires for 887 Swiss 
students, it was observed that the knowledge on photoprotection 
and sun damage are adequate, however, the practices are not. A 
small number of teenagers opts for shade in sunny days, the ma-
jority uses sunscreens sporadically and had at least one sunburn.5 

A study performed in the southern region of Brazil (Carlos 
Barbosa, RS), in 2010, included 775 high school students and regis-
tered that only 15.4% used sunscreens daily; 73% had already had 
sunburns.6 

Batista et al. (2013)7 applied questionnaires in 361 parents 
of preschool students in Santa Catarina in order to investigate their 
practices of skin care for their children and detected that sunscreens 
were used insufficiently and incorrectly.7
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Due to the importance of photoprotection and because of 
the few studies about knowledge and practices, especially in Brazil, 
the objective of this study is to determine the knowledge and prac-
tices on photoprotection of teenagers.

METHODS
Cross-sectional, analytic study, with prospective data col-

lection. The cases were teenage students of schools in Curitiba. The 
study was approved by the ethics in research committee of the Hos-
pital de Clínicas, Universidade Federal do Paraná and the schools; 
the students and their parents signed an authorization form for the 
participation in the study and a consent form, respectively.

Students from one public and one private school were in-
cluded, with ages ranging from 13 to 18 years, in year 8 or 10 of 
school and those who did not fill out the form correctly, even after 
explanation from the researchers, were excluded

A standard questionnaire was applied in order to establish 
the practices and the level of knowledge of the students on pho-
toprotection between May and November 2013. There were 28 
questions subdivided into seven sections with essay, dichotomous, 
bipolar questions, with an option of lack of knowledge expressed 
as yes, no, and I don’t know, and a reduced Likert scale (always/
sometimes/never).

General population data were assessed, such as: age, sex, 
phototype, type of school, parent schooling, and parent occupation. 
The phototype was self-chosen, according to the description of Fitz-
patrick’s classification in the questionnaire, associated to pictures as 
an example for each phototype.

Knowledge in regards to radiation and sun protection were 
part of the second section of the questionnaire and the level of 
knowledge of the students about the dangers of UV radiation and 
its relationship with skin carcinogenesis, phototypes that are more 
and less prone to sunburn, meaning and recommendation of SPF 
and where this knowledge was acquired were evaluated. Based on 
the 10 questions, a score was created to evaluate the level of knowl-
edge of the students and grades were applied for each correct an-
swer, ranging from 0 to 10. 

In the third section of the questionnaire, it was also evalu-
ated whether the adolescents feel happier when their skin is tanned 
and also their behavior on the subject. The questionnaire also ap-
proached the frequency of, symptoms, and activities performed 
prior to sunburns, and how each individual protects themselves to 
avoid sunburns, which was the fourth section. 

Photoprotection practices were part of the fifth section and 
were evaluated with questions such as: sunscreen use practices, the 
frequency and application methods, how they behaved in regards to 
sun exposure, and what time they exposed, the reasons for exposure 
and if they used clothes in a daily basis for protection. 

The role of the parents or guardians was evaluated in regards 
to the passing of information, warnings and encouragement on pho-
toprotection and the level of difficulty in answering the questionnaire, 
which corresponded to the sixth and seventh section, respectively.

The questionnaires were applied during the interval be-
tween two classes of the curriculum, with approval of the teacher 
responsible for the class upon arrival of the researchers.

The sample size was estimated by the sample estimation for 
proportions with an effect magnitude of 0.40 and the level of sig-
nificance of 5%, conferring a test power of 95%. For data analysis, 
Pearson chi-square test and Yates test were used.

RESULTS
In total, 535 questionnaires were applied and 23 were excluded 

due to being incomplete or incorrect, with a final sample of 512 stu-
dents. The characteristics of the population are presented in table 1. 

Knowledge about photoprotection 

Of the students, 96.0% (492) answered they knew the rela-
tionship between the degree of sun exposure and skin cancer; 94.1% 
(482) that the sun causes sunspots on the skin; 83.2% (426) that pro-
longed exposure causes wrinkles; and 69.5% (356) that photoaging 
is directly related to a more intense sun exposure.

In the question about which skin phototypes will confer 
higher natural protection against sun exposure, 42.1% (216) selected 
the correct phototype and 70.5% (361) got right the correct SPF for 
each phototype.

The knowledge that a higher SPF will allow more time of sun 
exposure was recognized as true in 80.2 % (411) of the answers. The 
direct relationship between the sunscreen factor and the time allowed 
in the sun was recognized as false in 80.8% (414) of the answers. 

A total of 350 (68.4%) students answered that the risks of 
sun exposure are present even in cloudy days. The percentage of an-
swers about knowledge on photoprotection is described in table 2.

Being tanned was considered a desired beauty standard in 
61.8% (317) of the cases, being more frequent among females (70.5% 
versus 50.8%; p<0.001), as shown in graph 1. 

The score of knowledge was assessed in 431 students because 
incomplete questionnaires were excluded. Of the girls that answered 
to the 10 questions on knowledge, 163 (69.1%) got eight or more right, 
and 107 of the boys (54.9%), p=0.008. For scores below seven ques-
tions there was no statistically significant difference (Graph 2). 

The source of knowledge on photoprotection were the par-
ents in 55% (282) of the cases, the school in 21% (109), the campaigns 
in 12.5% (64) and other sources in 8.0% (41). Do not know or did 
not answer 1.8% (9), and more than one source of information was 
answered by 1.4% (7) of the students.
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Table 1: Characteristics of the study population

Gender Absolute number (%)

	 Male 228 (44.5)

	 Female 282 (55.0)

	 NA 2 (0.50)

Phototypes Absolute number (%)

	 I or II 128 (25.0)

	 III or IV 326 (63.8)

	 V or VI 57 (11.2)

	 NK or NA 1 (0.2)

NK = Does not know. NA = Did not answer. 



Practices on photoprotection 
In regards to photoprotection practices, 68.1% (349) said 

they do not adequately protect against the sun. When asked about 
“what reasons prevent you from protecting better”, 57.0% (215) said 
they forget, 16.1% (61) said they don’t like and 26.9% (236) do not 
know or did not answer. 

In regards to the time of sun exposure, 56.8% (291) exposed 
at an inappropriate time, between 10 AM and 4 PM. When asked if 
they use a sunscreen with a lower SPF to allow tanning, 75.2% (385) 
denied this practice, but 22.8% (117) said it was a common practice; 
2% (10) did not answer. 

Sunburns 

In the last year, 69.1% (354) of the students had a sunburn, 
with 50.8% (180) with one sunburn, 22.3% (79) with two and 26.8% 
(95) with three or more. Sunburn occurred during leisure activities 
in the pool or at the beach in 90.1% (319) of times, followed by those 
related to outdoor sports (12.4% or 44 cases) and in 13.8% (49) there 
were other reasons. 

Sunscreen use 
Sunscreen use as the main method to protect from the sun 

was selected in 56.3% (288) of the questionnaires, followed by being 
in the shade in 10% (51); 10.5% (54) of the students said they do not 
protect, 3.3% (17) do not recall, 1% (5) use other methods and 19% 
(97) did not answer.

During summer sunny days, 51% (263) of the students said 
they use sunscreens sometimes, 24.2% (124) never, 23.2% (119) al-
most always and 1.2% (6) did not answer.

For outdoors sports, 44.7% (229) said they never use sun-
screen (table 3).

In relation to SPF, 281 (57.0%) answered they use 30. SPF 15 
came second with 112 (21.9%) students, followed by SPF 50 or above 
with 84 (16.4%). Lastly, 6 (1.1%) students said they use SPF 8 and 19 
(3.6%) did not answer.

Table 3 summarizes some of the answers in regards to pho-
toprotection practices, sunscreen use and sunburns.

The greater sunscreen use was at the beach in 66.7% (342) 
of cases, followed by “sunny days” in 15.4% (79) and in 2% (10) 
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Table 2: Percentage of answers for the items related to 
photoprotection knowledge

“Can UV rays cause skin cancer?” Absolute number (%)

	 Yes 492 (96.0)

	 No 16 (3.2)

	 NK or NA 4 (0.8)

“Can UV rays cause early aging?” Absolute number (%)

	 Yes 356 (69.5)

	 No 152 (29.7)

	 NK or NA 4 (0.8)

“Which of the three depicted 

persons should have a higher 

natural protection against 

sunburn?” (Phototypes I, III or V)

Absolute number (%)

	 Right 216 (42.1)

	 Wrong 280 (54.7)

	 NK or NA 16 (3.2)

“The higher the SPF, the more 

protected you will be against 

sunburns?”

Absolute number (%)

	 True 411 (80.2)

	 False 56 (11.0)

	 NK or NA 45 (8.8)

“Can sunburns occur even on 

cloudy days?”
Absolute number (%)

	 Yes 350 (68.4)

	 No 158 (30.8)

	 NK or NA 4 (0.8)

NK = Does not know. NA = Did not answer. 

Is beautiful

NK = Does not know. NA = Did not answer

Is not beautiful

201

116 106 6

76 7Female
n= 284

n= 228

n= 512
p<0,001

Male

NK or NA

Graph 1: Analysis of the preference of tanned skin according to gender 

Graph 2: Distribution of the score on the knowledge about photo-
protection according to gender
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“always”, regardless of being at the beach or being a sunny day. 
Eighty-one teenagers (15.6%) could not or did not answer.

During summer, 52.0% (266) of the students said they pre-
ferred to remain in the sun, while 46.3% (237) in the shade and 1.7% 
(9) did not answer. Females answered they prefer the sun (61.6% or 
175) more than males – 39.9% (91), as described in graph 3 (p<0.001).

DISCUSSION
Despite the level of knowledge assessed being good and 

similar to what was observed by Reinau et al.5 in regards to the rela-
tionship of sun exposure and increased skin cancer risk and photo-
aging, less than half of the students evaluated by the Swiss authors 
knew about the relationship between sun exposure and skin aging, 
whereas in the sample studied here, 69.5% appeared to have that 
knowledge.

The most frequent phototypes among the students were III 
and IV, in 63.7%, according to the typical prevalence in the south 

of Brazil, where there is predominance of lighter phototypes, with 
increased risk when exposed to the sun.8

According to an application developed in 2013 by the Na-
tional Tourism Agency of Brazil (Embratur), Curitiba was the capi-
tal city with less sunny days in all Brazilian capital cities, including 
cities renowned by a cloudy climate, such as New York, London, 
Berlin, and Prague.9 The question regarding the use of sunscreen 
even in cloudy days demonstrated that this is not a practice adopt-
ed by teenagers, since 30.8% did not think it was necessary to use 
sunscreen in cloudy days, typical of the capital of Paraná. This is 
worrisome since UV radiation is present even in cloudy days and 
even in rainy days.10 Future campaigns should focus on the need of 
daily use of sunscreens including the winter months.11

In regards to the knowledge of the relationship between the 
phototype and the natural protection to sun exposure, a Swiss study 
observed that 95% of the students answered correctly. Among the 
teenagers evaluated in this study, more than half (54.7%) answered 
incorrectly by not selecting dark skinned woman (phototype VI) 
as having a higher natural protection against sun exposure. The 
knowledge of the phototype leads to a correct choice of the most ap-
propriate SPF for each skin type. Besides, the risks of sun exposure 
are higher the lower the phototype, because a fair skinned person, 
despite having the same amount of melanocytes as a dark skinned 
person, will produce less melanin and, therefore, will have a less 
effective protection against UV rays.12

The SPF is a grading system developed to quantify the de-
gree of protection provided by a topical sunscreen against cutane-
ous erythema caused by UVB radiation. Thus, the higher the SPF, 
the longer the time for the development of erythema.3 In the present 
study, SPF 30 was more frequently chosen by the students. Batista 
et al.7 described that 95.2% of preschoolers parents used SPF above 
15. This seems to indicate  that people know that a  SPF 15 or lower 
sunscreen is less effective. 

The students demonstrated to have a good level of knowl-
edge regarding the meaning of the abbreviation SPF. In the study by 
Reinau et al.5, 80% of the adolescents knew that the higher the SPF of 
the sunscreen, the longer the time one person can expose to the sun 
without turning red.13 In the present study, the knowledge of this 
information was similar.
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Table 3: Percentage of answers to the questions about 
photoprotection practices

“Adequate protection?” Absolute number (%)

	 Yes 150 (28.2)

	 No 349 (68.1)

	 NK or NA 13 (2.7)

“In which hours do you 

normally expose to the 

sun?” (Adequate: before 

10 AM and after 3 PM)

Absolute number (%)

	 Adequate 49 (9.5)

	 Inadequate 291 (56.8)

	 NK or NA 172 (33.6)

“Did you have any 

sunburn last year?”
Absolute number (%)

	 Yes 354 (69.1)

	 No 122 (23.8)

	 NK or NA 36 (7.1)

“Do you use sunscreen 

during outdoor 

activities?”

Absolute number (%)

	 Always 64 (12.5)

	 Never 229 (44.7)

	 Sometimes 125 (24.4)

	 On sunny days 87 (17.0)

	 NK or NA 7 (1.4)

“In summer, do you 

prefer to stay in the sun or 

in the shade?”

Absolute number (%)

	 Sun 266 (52.0)

	 Shade 237 (46.3)

	 NK or NA 9 (1.7)

Sun

NK = Does not know. NA = Did not answer

Shade

175

91 133 4

105 4
Female
n= 284

n= 228

n= 512
p<0,001

Male

NK or NA

Graph 3: Analysis of the preference to stay in the sun or in the 
shade by gender
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Despite the evaluation of the score demonstrate that knowl-
edge on photoprotection and exposure risks are adequate among 
the students presently assessed, especially among females, more 
than half of the study population considered tan beautiful, with a 
higher percentage among females. This supports the need for the 
elaboration of campaigns that reinforce the notion that there is no 
such thing as safe tanning. Reinau et al.5 observed that 49% of their 
sample of students did not care about tanning, a finding that can 
be explained by climate and cultural differences of the populations 
evaluated. Both in this study and the Swiss study, the majority of 
teenagers affirmed having received information about photopro-
tection and sun exposure risks from their parents.5 On the other 
hand, one study performed in two American universities showed 
that more than half of the sample acquired the knowledge through 
magazines and newspapers.14

In  regards to the practices of teenagers, around 70% of all 
the students said they do not adequately protect against sun rays 
and more than half attributed this to forgetfulness. American teen-
agers were also inquired about the sufficiency of photoprotection 
and 58% answered they do not protect adequately.14 Moreover, more 
than half expose to the sun in contraindicated times of the day, ac-
cording to global consensus, including the Brazilian Consensus on 
Photoprotection that considers inadequate the exposure between 
10 AM and 3 PM.15 In a cross-sectional study in the city of Carlos 
Barbosa (RS), that assessed sun exposure and protection practices 
in 775 high-school students, Dupont and Pereira6 found that 60% of 
the students were exposing in inadequate times. 

The occurrence of sunburn during childhood and adoles-
cence, the number of sunburns throughout life and recent sunburns 
are associated to an increased risk in developing melanoma.16 Ap-
proximately 70% of the students said they had some type of sun-
burn in the last year; in the study by Reinau et al.5, the same infor-
mation was given by 56% of the students. Despite the knowledge 
being similar between the students evaluated in this study and the 
Swiss, the inappropriate practices, associated to the fact that Brazil 
is a tropical country with a higher incidence of UV radiation, can 
have determined the higher number of sunburns among the stu-
dents assessed in the present study. 

Ninety percent of sunburns occurred while swimming in 
the ocean, during swimming classes or water sports, followed by 

12.4% by outdoor sports. It is known that regular physical exercises 
are indicated to obtain a healthy life style, however, guidance must 
be offered by health care professionals about risks related to daily 
activities and outdoor sports and the need for adequate photopro-
tection. 17

With the popularization of sunscreens in the 1970s, they be-
came the main agents used during sun exposure in order to prevent 
the damage caused by UV rays.13,18 In the present study, 56% said 
they use sunscreens as the main method of sun protection, espe-
cially at the beach and on sunny days. In regards to the frequency 
of use, only 12% of the students used daily sunscreens, which is the 
recommendation by the Brazilian Photoprotection Consensus, and 
44% said they never use sunscreens during the practice of outdoor 
sports. Among Swiss students, a frequent use was observed in 36% 
of cases, and “rarely” in 18%, what was associated to a poor knowl-
edge on the subject.5,15 

Besides sunscreen use and avoidance of sun exposure in in-
adequate hours, other types of sunburn prevention include using 
adequate clothing and staying in the shade.19 During summer, only 
46.3% of the students from Curitiba prefer shades instead of sun, 
and this preference is statistically significant when females are com-
pared to males, what could be explained by the concern with cur-
rent beauty standards. In Switzerland, Reinau et al.5 observed that 
32% of the students remained in the shade on sunny days. That is, 
the teenagers know the risks, but they continue exposing to the sun.

The role of parents in the guidance and active interference 
in photoprotection practices was seen in 42.8% of the students in this 
study and in 52.5% of Swiss students. Reinau et al.5 also noted that this 
role was less frequent in families with a lower education level.

CONCLUSION
Teenagers know of the risks of sun exposure, but have in-

appropriate photoprotection practices. The schools and the parents 
were the main source of information and the main factors that in-
terfered in the level of knowledge on photoprotection. It is essential 
to promote a reorganization in the campaigns for photoprotection, 
using more specific contents to each age group, as well as empha-
sizing the daily measures of protection in the cities, both in summer 
and winter. q
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