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Sun protection in children: a behavioural study

Background: Incidence of skin cancer is increasing worldwide and UV
exposure at a young age is an important risk factor. Objectives: To com-
pare sun exposure-related knowledge and behaviour among children
during school and holiday periods. Material & Methods: A cross-
sectional study was undertaken at 12 Oporto public primary schools.
Educational sessions for educators were head by dermatologists every
spring from 2004 to 2012. An educational activity book, Play and Learn
with Jo Spots, was distributed to all primary school children and was
explained by the educators every year. A questionnaire about sun expo-
sure and behaviour was given to students in 2004 and 2012. Results: In
total, 2,114 students answered the questionnaire (1,233 in 2004 and 881
in 2012). Children practiced more outdoor sports in 2012 than in 2004
(86% vs 56%; p<0.001), but spent less time outside when the sun’s rays
were most dangerous. The use of hats (64% vs 59%; p = 0.028) and
sunscreen (35% vs 15%; p<0.001) at school and the application of sun-
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screen before going to the beach improved over time (51% vs 26% in
2004; p<0.001). However, there was an increase in sunburn rate (43%
vs 37%; p = 0.005). Conclusion: Sun exposure-related behaviour among

primary school students in Oporto is improving but is still far from opti-
mal. School would appear to be an adequate setting for effective and
long-lasting sun protection interventions, and the introduction of educa-
tional books at schools, such as Play and Learn with Jo Spots, might be
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he incidence of skin cancer has increased steadily
in recent decades, and a direct correlation with sun
exposure, especially at a young age, has long been

ecognized [1, 2].
V protection measures should start in early childhood [3],

ince avoidance of intense sun exposure and adoption of
ehaviours that limit sun exposure are likely to decrease
he risk of skin cancer (including melanoma) in adulthood
4].
hildren spend a large part of their time at school, and

chools can thus play an important role in helping to protect
hem from UV exposure [5]. Because knowledge, beliefs,
nd behaviours acquired during childhood are difficult to
hange later in life [6], regular primary prevention activities
argeting children are important for bringing about long-
asting changes in sun-protective behaviour [7-9].
he aim of this study was to analyse sun exposure-related
ehaviour and knowledge among children during school
nd holiday periods, and to assess the possible impact of
n educational activity book on appropriate sun protection
38
To cite this article: Duarte AF, Picoto A, Pereira AdC, Correia O. Sun protect
doi:10.1684/ejd.2018.3290

ehaviour; the book in question, Play and Learn with Jo
pots, was introduced to primary schools in Oporto, Portu-
al in 2003.

greater understanding of children’s practices will help
o identify strategies for improving sun-related knowledge
nd behaviour and minimise UV exposure for this high-risk
ge group.
g about positive behavioural changes.

protection, behaviour, knowledge, children, educa-
k

Materials and methods

An observational cross-sectional survey study was per-
formed. Schools and students were selected according to
their availability. Parents were informed and consented to
the study.
The survey was conducted at 12 public primary schools in
Oporto in June 2004, prior to the introduction of the activity
book, Play and Learn with Jo Spots. The survey was then
repeated eight years later (in June 2012) at the same schools.
The survey was conducted in schools that were not included
in the pilot study of 2003.
The survey was based on a questionnaire (supplementary
material 1) that contained demographic questions related to
the children and their schools; questions on sun-exposure
behaviour during school and holiday periods, and seven
true or false questions to test their knowledge. The ques-
tionnaire was designed specifically for children following
a review of the relevant literature [2, 6, 10, 11], and
doi:10.1684/ejd.2018.3290
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was validated using 1,472 students in a pilot study in
2003 [12].
Since 2003, every spring, the children’s teachers have
attended educational sessions on skin cancer risk factors
and preventative measures, including open discussions led
by dermatologists. The activity book, Play and Learn with
Jo Spots (supplementary material 2), has been distributed
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Table 1. Comparison of demographics and sun exposure-related behaviour between 2004 and 2012.

2004 (n = 1233) 2012 (n = 881) p*

n % n %

Age (years)
7
8
9-10
11/+

283
358
518
74

23
29
42
6

141
229
485
26

16
26
55
3

<0.001

Do you have trees in your school playground?
No
Yes

12
1221

1
99

9
872

1
99

0.477

Is there shade in your school playground?
No
Yes

25
1 208

2
98

25
856

3
97

0.125

When it is sunny, do you practice outdoor sports at school?
No
Yes

543
690

44
56

123
758

14
86

<0.001

If you practice outdoor sports when it is sunny, what time
do you usually do this?

Before 12 am and / or after 4 pm 604 49 643 73 <0.001
Between 12 am and 4 pm 629 51 238 27

When it is sunny, do you usually wear a hat at school?
No 506

7
41 317 36 0.028

048
5

*

e
c
T
a
w

S
D
t
e

R

A
2
T
p
i
t
b
p
w
(
D
i
5
b
H

Yes 72

When it is sunny, do you usually apply sunscreen at school?
No
Yes

1
18

Chi square test

very year to all primary school students and discussed in
lass by the teachers since 2004.
he book contains important information on UV exposure
nd sun protection, and focuses on a healthy relationship
ith the sun (supplementary material 3).

tatistical analysis
ata analysis was performed using contingency tables and

he �2 test for independence. Statistical significance was
stablished at a p value of less than 0.05.

esults

total of 2,114 questionnaires were completed; 1,233 in
004 and 881 in 2012.
he data for 2004 and 2012 are presented in table 1. The
ractice of outdoor sports in the sun was more common
n 2012 than 2004 (86% vs 56%; p<0.001), however, less
ime was spent during hours of more intense sunshine (73%
efore 12 noon and/or after 4 p.m. in 2012 vs 49% in 2004;
JD, vol. 28, n◦ 3, May-June 2018

<0.001). A larger proportion of children in 2012 reported
earing a hat (64% vs 59%; p<0.028) and using sunscreen

35% vs 15%; p<0.001) at school when it was sunny.
ata comparing sun-related behaviours during school hol-

days for 2004 and 2012 are presented in table 2. In 2012,
1% of children stated that they applied sunscreen at home
efore going to the beach (vs 26% in 2004; p<0.001).
owever, the proportion of children who said that they did
59 564 64

85
15

573
308

65
35

<0.001

not apply sunscreen while at the beach or after swimming
increased from 19% to 28% (p<0.001) and 72% to 81%
(p<0.001), respectively. An increase was also observed
for rates of sunburn in the previous year (43% vs 37%;
p = 0.005) and reports of more than two sunburn episodes
(35% in 2012 vs 28% in 2004; p = 0.045).
The results for the section on sun-related knowledge in 2004
and 2012 are summarised in table 3. The proportion of cor-
rect answers increased for five questions (from 59% to 86%,
depending on the question), remained unchanged for one
question, and decreased for another (sunscreen provides
better protection than a shirt); this question was answered
correctly by 42% of children in 2004 but by only 36% in
2012 (p<0.003).

Discussion

Despite the limitations of our study (reliance on a self-
assessment method and a long period between the first and
second cohort survey), the results highlight several relevant
points.
Our comparison of data for 2004 and 2012 shows that, over-
339

all, sun exposure-related behaviours among primary school
students in Oporto are improving. More children are using
hats and sunscreens, and while the practice of outdoor sports
has increased, exposure has decreased during the time of
day when the sun’s rays are most dangerous.
The behavioural changes detected during holiday periods
are somewhat contradictory. We observed an increase in
sunburn rates, even though over 50% of the students stated
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Table 2. Comparison of sun exposure-related behaviour and sunburn history during school holidays in 2004 and 2012.

2004 (n = 1233) 2012 (n = 881) p*

n % n %

In the summer, do you usually go to the beach?
No
Yes

13
1 220

1
99

35
846

4
96

<0.001

Do you usually wear a hat at the beach?
No
Yes

100
1135

8
92

97
784

11
89

0.018

Do you usually apply sunscreen at home before going to
the beach?

No
Yes

912
321

74
26

432
449

49
51

<0.001

Do you apply sunscreen at the beach?
No
Yes

234
999

19
81

247
634

28
72

<0.001

Do you reapply sunscreen after going for a swim?
No
Yes

888
345

72
28

714
167

81
19

<0.001

Did you get sunburnt last year?
No
Yes

777
456

63
37

502
379

57
43

0.005

If so, how often did you get sunburnt?
Once
Twice
More than twice

251
77
128

55
17
28

174
72
133

46
19
35

0.045

*Chi square test

Table 3. True or false questions relating to knowledge (2004 and 2012).

2004 (n = 1233) 2012 (n = 881) p*

n % n %

The intensity of the sun in your school garden is different to
the intensity of the sun at the beach

False 678 55 528 60 0.059

When it’s sunny, you only have to wear a hat if you go to
the beach

False 949 77 731 83 <0.001

The shade of a tree often provides good protection from the
sun

True 1036 84 696 79 0.005

The best time for practicing sports or being at the beach is
from 12 am to 16 pm

False 863 70 670 76 0.005

Sunscreen provides better protection than a shirt
False 518 42 317 36 0.003

All sunscreens have the same protection factor
7

11

*

t
i
o
I

False 93

The best protection from the sun is a hat and a shirt and
sunscreen on exposed skin

True 10
40

Chi square test

hat they regularly used sunscreen (compared with 26%
n 2004). Although high, the sunburn rate is similar to
ther studies for schoolchildren in Switzerland [13] and
taly [14]. In 2012, 43% of the students had been sunburnt
76 678 77 0.645

82 749 85 0.047
EJD, vol. 28, n◦ 3, May-June 2018

the previous year and over a third had been sunburnt on
more than two occasions. Previous findings suggest that
sunscreen application is frequently suboptimal, leading to
prolonged sun exposure and consequently to sunburn [15].
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ypical factors associated with unexpected sunburn are the
pplication of thin layers, use of excessively liquid formula-
ions, poor distribution of spray, and failure to reapply after
wimming (less than 20% in this study) [15, 16]. Sunscreen
se gives a false sense of security, prolonging the exposure
ime and enhancing the risk of sunburn [17]. The use of sun-
creens should continue to be recommended, but always in
ombination with other protective measures, such as shade,
ats, sunglasses, and clothes (covering the neckline and
orearms, with appropriate material) [18-20].

high proportion of children provided correct answers to
he questions addressing their knowledge. The questions
re all covered in the Play and Learn with Jo Spots book.
espite the disparities in behaviour in different settings

even with improvement over eight years), the majority
f the students were aware that the intensity of the sun’s
ays is the same at the beach and in the school playground,
nd that protection is necessary whenever it is sunny. A
arge proportion of children were also familiar with the
mportance of using adequate protection (hats, shirts, shade,
nd sunscreen). More children incorrectly stated that sun-
creen provided greater protection than wearing a shirt in
012 (64% vs 58%; p = 0.003) and about 25% of children
elieved that all sunscreens protect equally. This miscon-
eption could be the result of mass marketing campaigns
y the sunscreen industry, which should be duly monitored
y the authorities responsible.
ore than 50% of children wear a hat when exposed to

he sun at school, as reported in the literature [21]. As in
ther studies [22], hats and sunscreens are still used more
t the beach than at school (90% vs 60% and 50% vs 35%,
espectively) or other outdoor settings [23]. Sunburn mostly
ccurs during beach holidays [14]. UV exposure time is usu-
lly much longer during holiday periods because parents
re less strict with regards to the length of time children
re outside. Parents should therefore also be a target of pri-
ary prevention campaigns. Regarding the school setting,

rotective measures employed during playtime and lunch
reaks (when the UV index is at its peak) should be the same
s those used at the beach. There is room for improvement
n this area.
n ideal time to promote good sun-protective behaviour
ould appear to be during childhood [8, 10]. Our findings

onfirm that schools are an adequate setting for educa-
ional interventions targeting sun-protective attitudes and
ehaviours, supporting previous reports [3]. Overall, we
bserved an improvement in behaviour between 2004 and
012, confirming that it is worth continuing efforts tar-
eting young children. However, patience and persistence
re needed as, while knowledge may be acquired rapidly,
hanges in attitudes and behaviour take longer [24-27].
lthough the value of written educational material at

chools has been debated in the literature [28-30], the use
f the Play and Learn with Jo Spots book over the eight-
ear period may have contributed to the positive results
bserved. The educational sessions held with the teach-
JD, vol. 28, n◦ 3, May-June 2018

rs each spring are also important as they equip teachers
ith the knowledge they need to convey the relevant infor-
ation to their students and help bring about changes in

chool practices and infrastructure (e.g. timing of outdoor
ctivities, use of shade).
e emphasize the importance of supporting the develop-
ent of healthy sun-related habits early in life, as this may

e much more effective and long-lasting than efforts to
reverse poor habits at a later stage [31]. Primary prevention
of skin cancer should be integrated into the school curricu-
lum for children, starting from at least the age of six years.
Parents and educators, however, should also ensure the pro-
tection of preschool children and take the opportunity to
teach simple measures [14, 32, 33].
Further studies are needed to better understand how changes
in sun exposure-related knowledge and behaviour in pri-
mary schools should be managed.
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