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Introduction

The exposure to the sun radiation is a significant risk 
factor of skin cancer development. It is estimated that an 
individual until the age of 18 will have received the higher 
rate of ultraviolet radiation (UVR) (50%-80%) (Garbe 
and Leiter, 2009). The skin sensitivity due to the very 
young age, and the increased stay outdoors, seems that 
are associated with increased possibility of skin cancer 
presence in the adulthood (Kanavy and Gerstenblith, 
2011). Children have also a less developed pigmentation 
and a self-defence system and consequently, have a risk 
of developing skin cancer later in their life (Linabery and 
Ross, 2008; Wong et al, 2013; Saridia et al., 2014).

Τhe Cutaneous melanoma (CΜ) of the skin due to 
its increasing interesting, has been noticeable of several 
epidemiological studies. Based on these standards the 
CM remains in an unusual growth and is perhaps the 
most aggressive type of cancer. It is referred also as a 
epidemiological phenomenon due to the mean of its 
increase in countries as the New Zeeland, Australia, 
and USA, that has reached 6%-8% (Armstrong, 2001; 
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Livingston et al., 2001; Linabery et al., 2008; Duignan et 
al., 2014). It seems that 6 out of 10 cases of skin cancers 
are thought to be caused by excessive exposure to the sun, 
whereas CM which is lied in a pre existence melanocytic 
moles is considerably frequent. Exposure to ultraviolet 
radiation (UVR) is a major risk factor for developing 
melanoma, especially when is related to the occurrence 
of sunburns (particularly in childhood) (Diaz and Diaz, 
2013; Gajda and Winciorek, 2014).

Significant risk factors are the phototype of the 
individual (fair skin, hair and eyes), as well as the location 
of residency, the heredity and family history. Skin cancer 
is more common in people with fair skin who spend a 
lot of time under the sun. The sun burn is a further risk 
factor of skin cancer developing. At least one episode of 
sun burn during the childhood increases 1.5-3 times the 
relevant risk of CM melanoma, whereas over than five 
sun burns reach the relative risk to 2-6 (Hall et al., 2001; 
Garbe and Leiter, 2009; Mah et al., 2013).

It is obvious that the main preventive measure of skin 
cancer is avoiding as much as possible sun exposure. 
However, given that this is not feasible, there are some 
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measures which are considered to be necessary for the 
protection during the sun exposure. Cotton and light 
colored clothes, staying in shady places, sun glasses, 
hat, avoiding exposure during midday hours and use 
of sunscreen with a high protection factor, are the main 
measures of sun protection (Cafri et al., 2008; Aalborg et 
al., 2009; Williams et al., 2013). The indicated protection 
factor for young individuals is >30 and for younger 
children >50 (Hawryluk et al., 2014; Reinau et al., 2014).

Several countries as well as the World Health 
Organization (WHO), comprehending the importance of 
this issue in a worldwide level, have activated prevention 
programs for the youngest individual and especially in 
school and athletic environments (WHO, 2003; Saraiya 
et al., 2004; Miles et al., 2005; Cokkinides et al., 2006; 
Reynolds et al., 2006; Kyle et al., 2014). All these 
programs are based on studies which have shown that the 
continuing awareness of young people from the preschool 
age combined with parallel awareness of parents, teachers, 
and other structures, like media, internet and health 
professionals, contribute to the increasing knowledge 
on the sun exposure risks and the adoption of rational 
behaviors against sun radiation (Cokkinides et al., 2006; 
Gilaberte et al., 2008; Andsoy et al., 2013; Saridi et al., 
2014; Williams et al., 2013).

The aim of the study was the estimation of sun burns 
incidence in young pupils in a coastal district of the 
country, and the correlation of this incidence with the 
potential responsible factors .

Materials and Methods

Two surveys were conducted in school children in the 
same region of Greece. The first survey was conducted in 
2007 in adolescents (16-18 years old), whereas the second 
was conducted in 2010 in elementary school children (9-12 
years old). The knowledge, attitude, beliefs and behaviours 
were estimated in relation with the risks from the sun 
radiation as well as the sun protections measures (Saridia 
et al., 2014; Saridib et al., 2014). An important parameter 
which was investigated was the sun burn incidence, and 
all these variables potentially influencing the young 
peoples’ behaviours which can decrease or decrease the 
sun burns incidence. The instruments used in these two 
studies were designed according to the WHO guidelines, 
with additional data from the program  Sun smart (WHO, 
2003; Miles et al., 2005). They had been checked for 
validity and reliability [Cronbach’s a =0.79- elementary 
school children and Cronbach’s a= 0.76 adolescents]. In 
both cases, before the instruments were used, two pilot 
standardizations were done and given for face validity to 
three scientists’ with relevancy in epidemiological studies. 

The data regarding sunburns, were investigated with 
the same questions in both groups and were compared. For 
both studies permission was obtained from the Educational 
Institute and the Education Ministry. Informed consensus 
forms were sent to children and parents and anonymity 
was observed during the whole period of the study. The 
sample included 815 high school and 2162 elementary 
school students. The region in which the surveys were 
conducted, was the district of Corinth, which has mainly 

urban characteristics and a wide range of coastal areas. 

Statistical analysis 
The means and the Standard Deviation or median 

were used for the description of quantitative variables. 
The absolute (Ν) and the relative (%) frequencies were 
used for the description of qualitative variables. For the 
comparison of the quantitative variable between the two 
groups Student’s t-test was used. In order to find the 
difference among knowledge levels, logistic regression 
analysis took place and resulted Odds ratio with 95% 
confidence intervals (95%CI) taking into consideration 
age, gender, nationality, kilometric distance from the sea, 
whether they had previously participated in another study, 
or belonged in high risk groups, as well as their knowledge 
and attitude score. The significance levels were two-
tailed and the statistical significance was set to 0.05. The 
statistical program SPSS 17.0.was used for the analysis.

Results 

In the study 2.977 individuals (815 high school pupils) 
and 2162 elementary school pupils participated]. The 
mean age of the adolescents was 16.6±1.6, whereas the 
elementary school pupils’ was 9.5±1. The nationality of 
the sample as it was expected was Greek, and the location 
of residence in both groups (adolescents and younger 
children), was for the majority in urban areas (64.5% 
vs 72.9%). From the individual characteristics of the 
participants it was shown that the majority had dark hair 
and fair complexion, whereas a high percentage reported 
the existence of moles on their face and body (83.4% vs 
68.1%) (Table 1). 

The incidence of sun burn for the summer prior to the 
study, seems to be high enough both in adolescents and 
younger pupils (41.9% vs 55.6%). The part of the body 
with the higher incidence was the back (66.7% vs 62.3%) 
followed by the face. According to the description of 
sunburn, the older children had experienced mainly a light 
red skin without pain (60.9%), whereas younger children 
reported that the burn was wider with blisters with or 
without pain (32% vs 22.4%) (Table 2).

The use of sunscreen displayed a wide range for 
the both groups. More specifically, the majority of high 
school pupils (97.1%) reported that they used a sunscreen, 
whereas those attended elementary school had lower 
use percentage (39.5%). Regarding the indicated sun 
protection factor (spf >30), it seems that this was equal 
for the both groups (41.8 %vs 48.6%).

Regarding knowledge about the risks of sun radiation, 
both studies showed a better level of knowledge in 
younger pupils compared to the older. Specifically, 49.4% 
of adolescents and 76.8% of younger pupils reported that 
they knew the potential damages of sun exposure for the 
human organism. On the contrary, adolescents had a better 
knowledge as far as the damage a sun burn can cause to 
their health (56.8% vs 38.5%), whereas, both groups seems 
to know equally that the dangerous hours during the day 
in which sun exposure should be avoided, are between 
10.00 pm και 16.00 am (Table 2).

The sun burn incidence did not display a statistically 
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significant difference for both groups as far as the gender 
(p=0.981vs p=0.265) and the nationality of the pupils 
(p=0.226 vs p=0.619) opposite to the location of residence 
which seems to be associated with this. Particularly, 
children living in an urban area had more often a sun 
burn compared to those living in semi-urban areas for 
adolescents (33.8% vs 24.8%, p=0.020), and younger 
children (34.4% vs 29.8%, p=0.020).

The use of sun screen in individuals which had a sun 
burn, displayed a variance for both groups of participants, 
with adolescents reporting a higher sun burn incidence 
than younger children (72.8% vs 58.5%). Among all the 
individuals they used a sunscreen with a high index (>30), 
higher rates of sun burns reported by the younger children 
(30% vs 51%, p<0.001). Finally, the percentage of children 
which referred a history of sun burn, declared that they like 

to be tanned with the high school children to support more 
this view (67.7% vs 41.7%). Also, children with fair skin 
and hair, displayed lower rates of sun burn in adolescents 
than younger children (42.3% vs 44.8%, p=0.001).

Finally, the correlation between knowledge score 
and the incidence of sunburn, showed that the better 
the knowledge about the risks of sunburn, the lower 
the sunburn incidence (Mean 2.83 SD 0.87, p<0.001, 
Student’s t-test).

Discussion

AGiven that according to the literature extended 
sun exposure without protection during childhood and 
adolescence is a significant risk factor of cancer skin 
development, (Linabery and Ross, 2008; Wong et al., 

Table 1. Demographics 
	 High school students	 Primary school students
	 Ν=815	 Ν=2162
		  N	 %		  N	 %

	 Age, Mean, ±SD	 16.6±1.6		  Age, Mean±SD	 9.5±1	
Sex	 Boy	 433	 53.1	 Boy	 1070	 49.5
	 Girl	 382	 46.9	 Girl	 1092	 50.5
Nationality 	 Greek	 729	 89.7	 Greek	 1898	 87.8
	 Other	 84	 10.3	 Other	 264	 12.2
Place of Residence	 Suburban	 289	 35.5	 Suburban	 587	 27.1
	 Urban	 526	 64.5	 Urban	 1576	 72.9
Hair color	 Light	 106	 13	 Light	 679	 31.4
	 Dark	 709	 87	 Dark	 1483	 68.6
Skin color 	 Light	 508	 62.3	 Light	 1163	 53.8
	 Dark	 307	 37.7	 Dark	 999	 46.2
Moles	 Yes	 679	 83.4	 Yes	 1472	 68.1
	 No	 136	 16.7	 No	 690	 31.9

Table 2. Knowledge Level and Sunburn Incidence 
	 High school students	 Ν	 %	 Primary students	 Ν	 %

Sunburn at last summer	 Yes	 453	 41.9	 Yes	 906	 55.6
	 No	 362	 58.1	 No	 1256	 44.4
Area of sunburn	 Back	 544	 66.7	 Back	 508	 62.3
	 Face	 338	 41.5	 Face	 757	 35
	 Legs	 97	 11.9	 Legs	 519	 24
	 Chest	 123	 15.1	 Chest	 136	 16.7
Description of sun burn	 Skin Redness without pain 	 496	 60.9	 Skin Redness without pain	 390	 18.0
	 Blisters with pain	 97	 11.9	 Blisters with pain	 690	 32
	 Blisters without pain	 13	 1.6	 Blisters without pain	 485	 22.4
	 Blisters with pain and liquid	 31	 3.8	 Blisters with pain and liquid	 263	 12.2
	 Don’t Remember	 178	 21.8	 Don’t Remember	 334	 15.4
Sunscreen Use	 Yes	 321	 97.1	 Yes	 2099	 39.5
	 No	 494	 2.9	 No	 63	 60.5
SPF	 >15	 192	 23.5	 >15	 156	 7.2
	 >30	 132	 16.1	 >30	 547	 25.3
	 <30	 341	 41.8	 <30	 1051	 48.6
	 I Don’t Know	 150	 18.4	 I Don’t Know	 408	 18.9
Knowledge of damage from		  0-34			   0-4	
sunburn						    
Knowledge Score	 16.8 (SD=3.7)			   Knowledge Score 	 3.0±0.9	
	 Median (Interquartile range )			   Median (Interquartile range )		
	 6 (6-26)			   3 (3-4)		
Excellent score for sunburn-		  463	 56.8	 Excellent score for sunburn-	 833	 38.5
related hazards				    related hazards		
Knowledge of dangerous		  693	 85	  Knowledge of dangerous	 1814	 83.9
period for sun exposure				    period for sun exposure		
(10.00-16.00)				    (10.00-16.00)		
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2013) our survey focused on the investigation of those 
factors which contribute to the adoption of risk health 
behaviors from the young people. The sun burn incidence 
is one of the most important related factors. It is estimated 
that at least one sun burn during childhood and adolescence 
multiplies the risk of skin cancer later in life (Hoang and 
Eichenfield, 2000; Armstrong and Kricker, 2001)

Greece is a country where due to the geographic 
position and climate, there are large periods with sunshine 
throughout the year and therefore children are exposed 
more frequently during their activity as well as the wide 
period of school vacations (Zerefos, 2002; Nikolaou et 
al., 2009).

However, it has been observed that the school 
programs of all educational grades (first and secondary 
education) do not include issues about the risks from sun 
radiation and sun protection. It has also been observed that 
there is almost no management in the school environment 
concerning measures of sun protection during the gym 
and physical activities.

The data included in this study were about the 
comparison of data of two similar studies that had taken 
place in the same area, in different time periods, and 
those data were discussed according to the knowledge 
and attitudes of pupils (9-18 years old) on sun protection 
(Saridi et al., 2012; Saridi et al., 2014a; 2014c). The 
compared data focused on incidence of sun burn in all age 
groups, and recorded all these factors which intensify or 
prevent this incidence. 

The sample of the studies included pupils attended 
elementary and secondary school (n=2.977), in a coastal 
area of Greece, and the majority lived very close to the 
beach (72.9%). It’s obvious that younger pupils have not 
consolidated their attitudes and beliefs, opposite to the 
adolescents, and therefore they are the most eligible focus 
group for the implementation of educational programs 
according to the social learning  theory (Bandura, 1997). 
According to studies, the adolescents do not change easily 
their attitudes (Wright et al., 2008; Glanz et al., 2009). 

The phototype of the pupils participated in the 
study, included fair skin and hair, whereas an individual 
characteristic investigated in both studies, was the 
recording and mapping of the moles. It was shown 
that the adolescents (83.4%) and the younger pupils 
(68.1%) reported several moles in their face and body. 
The scientific community has emphasized the necessity 
of a systematic moles’ checking by a specialist, whereas 
the State has been activated via the implementation of 
control programs focused on general population. (Wright 
et al., 2008; Aalborg et al., 2009; El-Khateeb et al., 2014; 
Hawryluk and Liang, 2014; Patruno et al., 2014).

The nationality of the children was Greek (80%) 
whereas the rest of the children were of Albanian or 
Bulgarian descent. The above data were recorded first 
in order to study the differences among the results of 
the questions, and second to illustrate the influence of 
indigenous and cultural characteristics on the various 
factors. The investigation of nationality of the sample in 
similar studies is considered necessary given that may 
diversify several results (Molgo et al., 2005; Miles at al., 
2005; Al-Naggar et al., 2011). 

The study of sun burns incidence , showed that the 
younger aged pupils had a history of a serious sun burn 
more frequently than adolescents, a fact that causes a great 
concern. Similar high rates of sun burn were displayed 
by other studies in many countries (Jones et al., 2007; 
Cheng et al., 2010; Ergul et al., 2011; Kyle et al., 2014), 
whereas countries which have activated systematic 
awareness programs like Australia and USA , have better 
results (Larsman et al., 2012; Mah et al., 2013; Volkov 
et al., 2013). 

An additional finding of our study which is very 
concerning is the fact that gender and nationality did not 
play any role to the sun burn incidence, however in both 
studies it was observed that pupils residing in urban areas 
had more frequently experienced a sun burn than those 
resided in semi-urban areas far from the sea.

In several studies a high incidence of sun burn has been 
reported in people residing in a coastal area in comparison 
with those residing in semi-urban and rural areas (Savona 
et al., 2005; Aalborg et al., 2009; Ramazzotti et al., 2011; 
Malak et al., 2013; Saridi et al., 2014) and this could be 
explained by the easy accessibility to the sea and the 
subsequent extended stay under the sun. 

The use of sunscreen is following the same variety 
with the sun burn with a more extended variety. 

More specifically, the majority of adolescents declared 
that they used sunscreen, opposite to the younger pupils 
where the low percentage of sunscreen’s use was alarming 
(39.5%), whereas both groups reported almost equal use 
of sunscreen with high protection factor (spf>30). Similar 
studies are in agreement with our study as far as the use of 
the right protection factor , demonstrating that regardless 
if young people reported that are protected from the sun , 
however, they don’t know the importance and the correct 
spf (Gilaberte et al., 2008; Wright et al., 2008; Ergul et 
al., 2011; Jones et al., 2013). Generally, the adolescents 
seem to have a better level of knowledge than younger 
pupils, perhaps due to the availability and use of wider 
sources of information as media and the internet (LaBat et 
al., 2005; Pustisek et al., 2010; Gritz et al., 2013; Duignan 
et al., 2014).

The correlation between sunscreen use and sunburn 
incidence showed that those who applied regularly 
sunscreen had equally high rates of sunburn, and the 
adolescents’ percentage was higher on this occasion. On 
the contrary, the sample who said they used a sunscreen 
with spf >30 had lower rates of sunburn. The participants 
who reported having a sun burn, declared they preferred 
to be tanned, and among those, the adolescents had the 
higher percentage. Several other studies have also found 
higher percentages of adolescents using sunscreen and 
having a sunburn too (Linabery and Ross, 2008; Wright 
et al., 2008; Al-Naggar et al., 2011; Duignan et al., 
2014). Their behavior as far as the acquirement of a tan 
is following the trends of young people for the acceptable 
beauty standards, as promoted by the Media, their peers 
and society, and this has been observed in other countries 
too (Savona et al., 2005; Saridi et al., 2012; Gefeller et 
al., 2014; Kyle et al., 2014).

There was a positive finding in our study namely 
that the youngsters with fair skin had lower incidence of 
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sun burn than those with dark complexion. This finding 
is in agreement with other similar studies and could be 
attributed to the special increasing sensitivity of fair skin 
in combination perhaps with the knowledge or parental 
intervention which is more intensive in these cases, 
resulting to the uptake of protection sun measures due to 
the increasing concerns (Cafri et al., 2008; Tripp et al., 
2013; Gefeller et al., 2014; Williams et al., 2014).

The results as far as the knowledge levels vary in 
both age groups. The younger pupils reported they knew 
the dangerous effects of sun radiation, whereas the 
adolescents recognized the sun burn as a factor of skin 
cancer development, but both groups equally recognized 
that the period in the day where the sun exposure should 
be avoided is between 10.00 pm to 16.00am, which is very 
important for the adoption of a correct behavior against 
the sun radiation. High levels of knowledge of the younger 
pupils are reported by several studies and specially in those 
conducted in countries where systematic educational and 
awareness programs about sun radiation are incorporated 
in their educational system. (Livingston et al., 2003; Li 
et al., 2012 McLoone et al., 2014; Reinau et al., 2014; 
Gefeller et al., 2014). It seems also that the last years this 
knowledge is better and this could be explained by the fact 
that in a worldwide level there is an increasing activity 
and interesting, due to the increasing rates of CM (Dalli 
et al., 2004; Linabery and Ross, 2008; Wright et al., 2008; 
Al-Naggar et al., 2011; Ergul et al., 2011).

Finally, it was found that the more knowledge young 
pupils have, the lower the percentage of sunburns they 
reported. This is the point where several studies were 
focused on , indicating that the intervention and systematic 
programs enhance the knowledge of pupils from pre-
school age (Alberg et al., 2002; Cokkinides et al., 2006; 
Li et al., 2011; Larsman et al., 2012; Suppa et al., 2013; 
Saridic et al., 2014).

In conclusions, from both studies it was found 
that despite the students’ knowledge level was high, 
nevertheless their attitude was on a par with that level. The 
incidence also of sun burns was alarmingly high, although 
increased knowledge levels contributed significantly to 
the decrease of that incidence rate. 

Correct use of sun screen and its appropriate application 
seems to fall behind and the burden for this situation falls 
equally to the school and family environment. 

Awareness and education programs should be 
systematic and continuous, put to practice from pre-school 
age, and should involve school teachers, families and other 
community structures.

Sun protection is an important, low cost and high 
benefit measure of skin cancer prevention.
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