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A B S T R A C T

Introduction: Melanoma is considered one of the most malignant cancers. Its appearance is related to various factors such as 
ultraviolet radiation, recurrent sunburn, and phototype. During the summer holidays approximately 14 million tourists from 
northern European countries visit Greece; this does not include the local tourists. Aims: To discover the extent of European 
visitors’ awareness of the risk of sunburn. To explore the level of knowledge gained by local and foreign tourists from preventive 
campaigns related to the harmful effects of sun exposure. Participants: The sample consisted of 802 travelers from northern 
European countries, and 726 Greeks who departed from the airport ‘Megas Alexandros’ during August and September 2002. 
Methods: A structured questionnaire was used to gain data about demographics, family history of skin cancer, and identification of 
phototype. Also requested was information about the hours of sun exposure, and the use of sunscreen (the pattern of application 
and its sun protective factor [SPF]). Comparisons of mean values between groups were made by Student’s t-test, and the 
association between categorical variables was tested by Pearson’s χ2. Regression analysis was performed to examine the influence 
of different factors on the likelihood of being sunburned. 
Results: The majority of foreigners belonged to phototype II or III, while the Greek tourists belonged to phototype III. Foreigners 
had a higher tendency to burn and a lower tendency to tan. Of the total sample, women presented a higher prevalence of sunburn 
(p <0.05), and they used sunscreen more frequently (p <0.001) than men did (p <0.001), in both groups. The mean SPF used was 
17.3 (SD = 8.98) for the foreigners and 16.0 (SD = 2.0) for the Greeks. The media was the main source of information for both 
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groups. Multiple regression analysis showed that skin type was significantly associated with a high probability of sunburn 
(p <0.001). Moreover, freckles (p <0.05) were a predictive factor for future sunburn.
Conclusions: Our study showed that skin type is the most important predictor of future sunburn. The role of the primary care 
physician is to promote and encourage healthy habits, including attitude towards the sun. Increased susceptibility to sun-induced 
damage of persons with phototypes I and II mandates their identification as a target group in all media campaigns.

Keywords: Greece, melanoma, phenotype, skin cancer, sunburn.

Introduction

Melanoma is considered to be one of the most malignant 
cancers and its prevalence is increasing1. Its appearance is 
related to various risk factors, such as exposure to ultraviolet 
(UV) radiation (the most serious risk factor2), recurrent 
sunburn, skin type, and color of hair and eyes3. Early 
detection of melanoma is directly related to survival4. 
Primary prevention through identification of people at high 
risk5,6, as well as by educational campaigns7,8 aiming to 
modify solar habits and to promote protective measures, is a 
long-term approach to avoiding melanomas9-11. 

According to the World Tourism Organization, every 
summer approximately 130 million tourists from northern 
European countries visit the southern Mediterranean region. 
Greece, one of the 15 most visited countries worldwide, 
receives approximately 14 million foreigners during the 
summer holidays12, apart from local tourists. It was unknown 
to what extent European visitors were aware of the risks of 
sunburn. The level of knowledge among local and foreign 
tourists acquired from preventive campaigns about the 
harmful effects of sun exposure was studied. 

Methods

Setting

The study was carried out during August and September 
2002, by a GP of the Health Center of Chrissoupolis (HCCh) 
and doctors of the district community clinic of ‘Megas 
Alexandros’ airport in Northern Greece. Among HCCh’s 

duties is the provision of health services to the local airport, 
as well as serving a catchment area of approximately 
22 000 inhabitants.

Subjects

The sample consisted of 802 foreigners, 352 (43.80%) men 
and 450 (56.20%) women, and 726 Greeks, 349 men 
(48.07%) and 377 (51.93%) women, randomly selected from 
among the flights (every other flight) during the period 
August to September, which is the height of the tourist 
season in the region. The participants were tourists who had 
finished their vacation and departed from the airport on 
flights between 8am and 2pm. The foreign tourists were 
English speaking from the UK, Sweden, Netherlands and 
Norway, returning to their countries of origin. 

Exclusion criteria used in this study were a lack of 
knowledge of English and the presence of any intellectual or 
movement disorder that would impair the ability to 
understand and fill out the questionnaire. There were 
117 people excluded for any of the above reasons. The aims 
and purposes of the study were thoroughly explained and 
participants gave consent to be enrolled in the study. In total, 
we distributed 1853 questionnaires and 1528 (82.5%) were 
completed. There was no statistically significant difference 
between Greek and foreigner refusals.

Instruments

A structured questionnaire was used, which consisted of six 
items made up of 20 questions. Demographics, family 
history of skin cancer, and questions to identify the 
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participants’ phototype were included. There were also 
questions about participants’ sunbathing habits (hours of sun 
exposure, previous experience of sunburn), protective 
methods, and specifically the use of sunscreen and the 
pattern of its application (frequency of application and the 
surface of body covered), and its sun protection factor (SPF). 
Finally, participants were asked the source of information 
about the importance of sun protection.

Initially, phototype was used to determine 
photochemotherapy dosages13. Later, its use was expanded, 
as used in dermatology in a widely applied scale. 
Determination of phototype was based on answers to 
questions regarding whether a person burned or tanned in 
response to natural sunshine, and to what degree14. As 
determined from the Dermatology Information System15, 
hair and eye color were also requested.

The questionnaire was prepared in both the Greek and 
English languages. The English version was translated by 
three translators, being a verbatim, complete and accurate 
translation of the Greek version. The questionnaire was not 
formally validated.

The study was approved by the scientific and ethical 
committee of the General Hospital of Kavala, Greece. 

Data analysis

The sample was divided into four age groups 0-18, 19-45, 
46-64, >65 years, and into four educational groups (basic, 
secondary, higher, university) according to the Greek 
educational system. Statistical analysis was performed using 
SPSS for Windows vers. 10.0 (SPSS Inc, Chicago, IL, 
USA). To evaluate the differences in age and SPF, Student’s 
t-test was used. The association between categorical 
variables, such as prevalent behaviors, knowledge and 
attitudes, was accomplished by using χ2 tests. The 
independent influence of all potential factors (demographics, 
previous sunburn, sunscreen use and phototype) on 
predicting the likelihood of being sunburned (dependent 

variable sunburn vs no sunburn) was studied using a logistic 
regression analysis.

Results

Three hundred and eighty-one (47.5%) foreigners reported 
university education, compared with 311 (42.8%) of the 
Greeks tourists, while 492 (61.3%) foreigners were office 
employees, in contrast with the Greek sample in which the 
majority, 384 (52.9%), were professionals. The distribution 
of age and education of the sample is shown (Table 1).

Phototype and skin interaction tendency

The distribution of skin phototypes differed between the 
foreigners and the Greeks. The majority of foreigners 
belonged to phototype II or III (sunburn tendency 87.7% and 
tan tendency 94.4%), while the majority of Greek tourists 
belonged to phototype III (66.9% and 69.8%, respectively). 
Foreigners were found to have a higher tendency to burn, 
and a lower tendency to tan, as is shown (Table 2).

Four hundred and fifty-three (55.6%) and 545 (68.0%) of the 
foreigners reported high sunburn tendency and low tanning 
tendency, respectively; while the Greek sample reported 
67 (9.3%) and 89 (12.2%). None of the tourists reported a 
family history of skin cancer.

Women were more likely to report sunburn than men, to a 
statistically significant degree (χ2 = 9.685; p<0.05) and in 
both groups reported greater experience of long-time sun 
exposure (χ2=6.387; p<0.05). Furthermore, women appeared 
to use sunscreen more frequently than men 
(χ2=14.126; p<0.001), as well as being more scrupulous in 
its application (times per day and surface of the body 
covered with sunscreen) (χ2=48.142; p<0.001).
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Table 1: Distribution of age and education of the participants

Table 2: Relative percentages of sunburn and tan tendency

Phototype I1 II2 III3 IV-V4 Total

Foreigners 5.5 50.1 37.6 6.8 100.0Sunburn 
tendency (%)

Greeks 2.2 7.1 66.9 23.8 100.0

Foreigners 5.2 62.7 31.6 0.5 100.0Tan tendency 
(%)

Greeks 0.8 11.4 69.8 18.0 100.0

1. I always get sunburn, I never get a tan.
2. I usually get sunburn, I sometimes get a tan.
3. I seldom get sunburn, I usually get a tan.
4. I never get sunburn, I always get a dark tan.

Four hundred and fifty-three (55.6%) and 545 (68.0%) of the 
foreigners reported high sunburn tendency and low tanning 
tendency, respectively; while the Greek sample reported 
67 (9.3%) and 89 (12.2%). None of the tourists reported a 
family history of skin cancer.

Women were more likely to report sunburn than men, to a 
statistically significant degree (χ2 = 9.685; p<0.05) and in 
both groups reported greater experience of long-time sun 
exposure (χ2=6.387; p<0.05). Furthermore, women appeared 
to use sunscreen more frequently than men 
(χ2=14.126; p<0.001), as well as being more scrupulous in 

its application (times per day and surface of the body 
covered with sunscreen) (χ2=48.142; p<0.001). 

Sun exposure between 1 pm and 4 pm, which carries the 
greatest risk of burning, was 73.3% for the first age group of 
foreigners versus 84.3% for the same age group of Greeks. 
For the second age group, sun exposure between 1 pm and 
4 pm was 66.6% vs. 59.3% and for the third, 57.9% vs. 
54.5%. Of the above groups of foreigners 70.5%, and 68.3% 
Greeks stated that their main information source about sun 
protection methods was the media.

Variable Foreigners
n (%)

Greeks
n (%)

Age (years) 
0-18 
19-45
46-64
>65

95 (11.9)
451 (56.3)
238 (29.7)
17 (2.1)

102 (14.0)
423 (58.3)
187 (25.8)
14 (1.9)

Educational level
Basic
Secondary 
Higher
University 

175 (21.8)
134 (16.7)
112 (14.0)
381 (47.5)

198 (27.3)
106 (14.6)
111 (15.3)
311 (42.8)
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Knowledge

On the question ‘Rank the three main sources of information 
relating to sun protection’, the media provided the main 
source of information for both foreigners (480 [59.9%]) and 
Greeks (442 [60.9%]), with no significant difference 
between the groups, as shown (Fig 1). Two hundred and 
seventy-six (34.4%) foreigners claimed family and 
74 (9.2%) friends as other sources. The family informed 
249 (34.3%) of Greeks, while friends informed 63 (8.7%). 
Overall, 788 (98.3%) of foreigners and 703 (96.8%) of 
Greeks were informed about the dangers of sun exposure 
(p<0.001).

Protective methods

A high proportion of both groups used sunscreens of a 
similar SPF level. Seven hundred and thirty-one (91.1%) 
foreigners, compared with 676 (93.1%) Greeks used 
sunscreen; 459 (57.2%) and 457 (62.9%), respectively, were 
highly aware of its application (regarding times per day and 
surface of the body covered with sunscreen). The mean of 
SPF was, for foreigners, 17.3 (SD = 8.98), and for Greeks 
16.0 (SD = 2.0).

Regression analysis

The results of the regression analysis are illustrated (Table 
3). Skin type and freckles had a basic significant 
independent influence on future sunburn.

Skin types I and II were found to be significantly associated 
with a high probability of sunburn (p<0.001). In particular, 
the reported risk of sunburn in people with skin type I was 
indicated as a higher risk (OR = 4.4, 95% CI: 3.1-6.3) than 
skin type II (OR = 2.1, 95% CI: 1.6-2.9). People with 
freckles had an increased reported risk for sunburn 
(OR = 1.8, 95% CI: 1.6-2.0), compared with those without 
freckles (p<0.001). 

Demographics (age, education etc) were not significant in 
determining future sunburn once skin type and freckles had 
been accounted for. 

Discussion

Sunburn, although frequent, has not been included among 
prior GP’s studies in Greece. This can be explained by the 
relatively low incidence of melanoma in the Greek 
population as opposed to the higher prevalence 
(approximately 2.5 times) of this condition in northern 
European countries16.

Several methodological considerations should be discussed 
before the interpretation of the study results. The present 
study has methodological limitations, such as the fact that 
the questionnaire was bilingual, which may reflect 
differences in language rather than true differences among 
the responses. Also, regarding the foreign tourists, the study 
only included English speakers. Although not validated, our
questionnaire was tailored for the needs of a study on a 
healthy population. More research needs to be done about 
standardization of questionnaires, in order to improve the 
reliability and validity of data. In fact, the use of 
questionnaires in epidemiological studies, as in the present 
one, needs methodological patterns in order to improve the 
reliability and validity of data. An international 
standardization of survey tools may contribute to 
improvement in the comparability of results17. This would be 
an important step towards higher standards for surveys based 
on questionnaires measuring behaviours and attitudes related 
to sun exposure18. Another limitation was our sample, which 
was limited to the middle and upper financial class 
(according to profession, office employees or professionals) 
and consequently the study lacked information on those with 
outdoor jobs, such as farmers, laborers, or sailors.
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Figure 1: Sources of information about sunburn.

Table 3: Logistic regression analysis of factors predicting sunburns

95% CI for ORVariable Estimated
coefficient

Standard 
error

p-value Odds 
ratio† Lower Upper

Skin
type I
type II

1.484
.757

.186

.158
<.001
<.001

4.411
2.132

3.064
1.564

6.351
2.908

Freckles .579 .069 <.001 1.784 1.557 2.044
†Other variables held constant

According to Bakos et al19, the melanoma incidence ratio 
between men and women was 1:2. Our study showed that 
women also report higher sunburn rates, although they 
reported higher sunscreen usage than men. This is an indirect 
support to the notion that sunscreen use may not be as 
effective as it is considered by the majority of people in the 
prevention of melanoma. The reported high sunburn rates of 
women, although their related sunscreen usage was higher 

compared with men, support the above-mentioned ratio. 
Some studies report that the protection provided by 
sunscreen depends on its application thickness, and its 
proper use is another confounding factor which must be 
pointed out as difficult to assess; however important, this 
factor is difficult to quantify, and may be a contributing 
factor to women’s higher sunburn rates20-22. Although the 
hours of exposure play an important role in prevention, the 

480 322

442 284

74 728

63 663

276 526

249 477

Media (Foreigners)

Media (Greeks)

Friends (Foreigners)

Friends (Greeks)

Family (Foreigners)

Family (Greeks)
Yes
No
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majority of our sample of all age groups claimed to have 
been exposed between 1 and 4 pm. As they reported, this 
was because they woke late as they were on holiday, and 
because at this time of day it is easier to get a tan. 

As was shown from the regression analysis, the use of 
sunscreens, however high the SPF, was not included among 
the independent variables that influence the risk of sunburn. 
Therefore, education regarding sun avoidance would be 
more helpful and is probably more important for those with 
at-risk skin types (which relates partly to ethnic origin). 

Preventive campaigns that derive from the media regarding 
the harmful effects of the sun seem to be very important. The 
fact that the majority of participants referred to the media as 
their main source of such information does not equate with 
people actually being informed about the dangers of sun 
exposure. It is interesting to note, though, that none of the 
tourists reported their family doctor as the main source of 
preventative information. 

Our findings show that skin type and freckles are important 
predictive factors for sunburn, compared with the other 
phenotypic characteristics (eyes and hair color). The 
difference in skin types between Greeks and people from 
northern countries perhaps accounts for the differences 
observed, and not that they take better preventive measures. 
This is supported by epidemiological evidence that 
‘melanoma rates in some Scandinavian countries, with 
smaller amounts of annual sunlight, but with lighter 
phototypes, are higher than those observed in Mediterranean 
countries, such as Italy, Greece and Spain, where the 
inhabitants have darker phototypes’19.

Previous sunburn appears to be related to increased danger 
of future melanoma, which highlights the importance of 
greater awareness from GPs, both in the countries of origin 
and the holiday destination. More specifically, doctors 
should try to stratify risk for their patients, taking account of 
skin type, freckles etc, and then offer specific advice 
according to that risk assessment. However, doctors in the 
holiday destinations (eg at local airports) should advise 

against sun exposure for all travelers, given that there is a 
risk associated with any exposure, particularly during the 
middle of the day. 

Our study shows that skin type is the most important 
predictor of future sunburn. Prevention of skin cancer in 
susceptible individuals should stress avoidance of prolonged 
sun exposure. As this is a modifiable, behavior-related risk 
factor, the role of both GPs and media is crucial in 
decreasing the incidence of this condition.
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