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SUMMARY 

Skin cancer is an important public health problem and a financial burden on society. It is the most 

common malignant neoplasm in humans and its incidence is increasing all over the world. 

Portuguese data on skin cancer numbers and costs are not well known.  

Although melanoma (MM) represents less than 5% of all skin cancer types, it is the most feared 

one because it is the most lethal. Non-melanoma skin cancers (NMSC), including basal cell 

carcinoma (BCC) (75-85%) and squamous cell carcinoma (SCC) (15-25%) are seldom lethal but 

are associated with substantial morbidity, loss of function and disfigurement.   

The etiopathogenesis of skin cancer is complex, involving the interplay of genetic, phenotypic and 

environmental factors. Fair skin, lower phototypes (I and II), difficulty in tanning, multiple ephelides, 

red hair and light eyes, the presence of atypical or multiple nevi, history of sunburn and/or having a 

first degree relative with skin cancer are markers of higher risk, among others. Skin exposure to 

ultraviolet radiation (UV), either solar radiation or artificial UV such as sunbeds, is a major risk 

factor for the development of skin cancer and an important possible preventable cause.  MM and 

BCC are associated to severe intermittent UV exposure and sunburn, while SCC (and its precursor 

– actinic keratosis – AK) and a rare type of MM – lentigo maligna (LM), are strongly linked to 

continuous and cumulative UV exposure. 

Recognition of risk factors is important from a public health and clinical care perspective, allowing 

the identification of high risk cohorts to provide with knowledge of recognizing self-risk factors and 

adopt appropriate protective behaviour. UV protective measures are well known and described in 

the literature: avoid UV exposure between 11 am and 5 pm, seek shade, use textile protection (the 

use of the hat, sunglasses and clothes), apply sunscreen in exposed areas and avoid sun beds. To 

better direct primary skin cancer prevention and get successful results concerning sun exposure 

behaviour it is fundamental to get full comprehension of population habits and level of 

understanding, knowledge and behaviour. To target high risk groups such as children and 

adolescents, beachgoers and sunbed users, outdoor sportsmen and outdoor workers might 

enhance the outcome of primary prevention campaigns. Health professionals and educators have 

responsible roles in divulging skin cancer awareness, but their knowledge, behaviour and skin self-

examination (SSE) performing, a useful procedure to detect cutaneous changes, are not known. 

It is also well established that early skin cancer diagnosis associated with adequate treatment, 

leads to cure in the majority of cases and can avoid high society costs. The promotion of early 

detection of skin cancer involves spreading strategies of cutaneous SSE, recognizing risk factors, 

screening and expert full skin examination. 
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This study aimed to investigate the epidemiology and costs of skin cancer in Portugal, the 

behaviour towards UV exposure and knowledge about protection and skin cancer among high risk 

groups, the impact of screening and the role of general practitioners (GP) in selecting high risk 

patients, the features for the early diagnosis of rare forms of skin cancer (nail unit melanoma – 

NUM, and LM) and the risk of developing a second primary skin cancer. 

This thesis is based on three types of observational studies: 1) Retrospective analysis of routinely 

collected health data, assessing skin cancer costs and clinical features in public hospitals in 

mainland Portugal; 2) cross sectional analysis of individuals vulnerable to sunlight, usually exposed 

to UV radiation or at a risky age, assessing their behaviour and knowledge: children, beachgoers, 

outdoor runners and outdoor workers; cross sectional analysis of individuals with responsibility on 

health protection and education of the population (educators and health professionals) assessing 

their knowledge, behaviour and SSE performing in comparison with other groups; cross sectional 

analysis of high risk individuals for skin cancer selected by GP, screening for skin cancer or skin 

cancer risk lesions, and non selected individuals assessing screening for skin cancer or skin 

cancer risk lesions; 3) retrospective cohort study of rare and difficult to diagnose types of MM, 

assessing clinical and dermoscopic features of NUM, clinical and dermoscopic features of LM; 

retrospective cohort study of skin cancer patients to assess the risk of a second skin cancer.  

We assessed over 15,000 MM and 72,000 NMSC episodes that had occurred within a period of 5-

years. We found that MM episodes presented average hospital costs of 1197.7 ! and NMSC 

episodes 1113.5 !. We found that substantial healthcare resources are consumed in public 

hospitals for skin cancer management, and that NMSC is an important contributor to this burden – 

in five years the cost of NMSC was about 4 times higher than MM. We identified an average yearly 

incidence estimation of 91.6 cases/100,000 inhabitants for NMSC and 13.2 cases/100,000 

inhabitants for MM. Both costs and incidence are underestimated, as patients seeking private care 

were not assessed.  

Within the scope of primary prevention, we studied behaviour and knowledge among risk groups. 

More children are using hats and sunscreens after 8 years, however sunburns have  risen. 

Sunburn rate is also high among beachgoers that use sunbeds, outdoor runners and workers as 

well as educators and health professionals. More than 50% of beachgoers go to the beach 

between 11 am and 5 pm. There is a low rate of sunbed use in Portugal, either among beachgoers 

(8%) and Euromelanoma participants (1-3%), when comparing with other European countries.  

More than 75% of outdoor runners exhibit inadequate behaviour concerning UV exposure. 

Considering knowledge, more children  after  8 years incorrectly stated that sunscreen provides 

greater protection than a shirt, and 63% or more of outdoor athletes are illiterate about NMSC. Skin 

cancer literacy and UV protective behaviour is also scarce among outdoor workers. In the group of 
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educators and health professionals, there is great inconsistency between a high level of knowledge 

and poor behaviour. 

Regarding secondary prevention, selective screening of high risk individuals with the collaboration 

of GPs allowed for  the detection of more cases of skin cancer than the no selective screenings - 

Euromelanoma. Unlike what has been reported, our data showed LM appears outside face and 

neck in almost two thirds of cases and is more common in middle aged female patients. Clinical 

suspicion supported by complete history, and close inspection with full-body examination assisted 

by dermoscopy are of utmost importance to recognize early LM and NUM. Playing in the tertiary 

prevention scope, we found that 17.0% of patients with a history of skin cancer developed new skin 

primary neoplasms, with advanced age and detection of synchronous neoplasms at first diagnosis 

identified as risk factors for the development of metachronous lesions. These findings point to the 

importance of total skin examination and careful follow-up of all skin cancer patients, including 

those with NMSC.  

Population-based studies (including public and private data), might allow a more comprehensive 

assessment of epidemiology and skin cancer cost in Portugal. To find out the best follow-up 

protocol for skin cancer patients, prospective studies should be performed in the future. 
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RESUMO 

O cancro de pele é um importante problema de saúde pública com impacto económico na 

sociedade. É a neoplasia maligna mais comum em humanos, e a sua incidência está a aumentar 

em todo o mundo. Os dados epidemiológicos e custos em Portugal não estão cabalmente 

estudados. 

O melanoma (MM), embora represente menos de 5% dos casos, tem uma mortalidade 

significativa. Os cancros cutâneos não melanoma (NMSC), incluindo o carcinoma basocelular 

(BCC) (75-85%) e o carcinoma espinocelular (SCC) (15-25%), embora raramente letais, estão 

associados a importante morbilidade.  

O cancro de pele tem uma etiopatogenia complexa, que envolve fatores genéticos, fenotípicos e 

ambientais. São múltiplos os fatores de risco, nomeadamente pele clara (fototipo I/II), múltiplas 

efélides, cabelo ruivo, olhos claros, presença de múltiplos nevos ou nevos atípicos, história de 

queimadura solar, familiar em primeiro grau com cancro de pele, entre outros. A exposição à 

radiação ultravioleta (UV), quer a exposição solar quer a artificial (como os solários), é um fator de 

risco major para o desenvolvimento de cancro de pele, e a principal causa conhecida que pode 

ser prevenida. O MM e o BCC estão associados a exposição UV intensa e intermitente, enquanto 

o SCC e a queratose actínica – AK (precursora de SCC) e o lentigo maligno (LM) – forma rara de 

MM, estão frequentemente associados a exposição UV continuada. 

O reconhecimento dos principais fatores de risco é fundamental para a identificação de grupos 

alvo para prevenção e a capacitação individual para consciência do próprio risco e melhoria de 

comportamentos. As medidas de proteção UV são bem conhecidas e englobam a evicção da 

exposição entre as 11 e as 17h, sombra, vestuário adequado, óculos de sol, chapéu, evicção de 

solários e aplicação de protetor solar nas áreas foto expostas. 

Para melhor direcionar a prevenção primária e obter resultados bem-sucedidos em relação ao 

comportamento de exposição solar, é fundamental conhecer os hábitos da população, o seu nível 

de conhecimento e o seu comportamento em relação à radiação UV. Direcionar as campanhas de 

prevenção primária para grupos de alto risco, como crianças e adolescentes, veraneantes, 

frequentadores de solários, atletas e trabalhadores ao ar livre pode aumentar a eficácia das 

mesmas. Também o estudo de educadores e profissionais de saúde, que têm responsabilidade 

social na divulgação das medidas de prevenção de cancro de pele, poderá permitir conhecer 

melhor o seu nível de conhecimento, comportamento e realização ou não de autoexame de pele 

(SSE) – procedimento muito útil na deteção precoce de alterações cutâneas. 

O diagnóstico atempado de cancro de pele, associado ao seu tratamento adequado, é curativo em 

grande parte dos pacientes, evitando morbi-mortalidade importante, bem como reduzindo os 
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custos. O reconhecimento de fatores de risco, o SSE, os despistes e o exame cutâneo completo 

são importantes para o diagnóstico precoce. 

Este trabalho teve como objetivo investigar a epidemiologia e custos do cancro de pele em 

Portugal, conhecer os comportamentos e conhecimento em relação a medidas de proteção e 

sobre cancro de pele em grupos de risco, perceber a importância dos despistes e o papel dos 

médicos de família (GP) na seleção de pacientes de risco, estudar as características para 

diagnóstico precoce de formas raras de cancro de pele (melanoma do aparelho ungueal – NUM e 

LM), bem como estudar o risco de desenvolvimento de segundas neoplasias cutâneas primárias. 

Esta tese é baseada em três tipos de estudos observacionais: 1) Análise retrospetiva de dados de 

saúde recolhidos rotineiramente, avaliando os custos e as características clínicas do cancro de 

pele nos hospitais públicos de Portugal continental; 2) estudos transversais de indivíduos de risco, 

averiguando o seu conhecimento e comportamento: crianças, veraneantes, atletas e 

trabalhadores ao ar livre; estudo transversal de educadores e de profissionais de saúde (com 

responsabilidade na educação para a saúde e prevenção), averiguando o seu conhecimento, 

comportamento e realização de SSE em comparação com outros grupos profissionais; estudo 

transversal para a análise de indivíduos de risco selecionados pelo GP para rastreio, bem como 

rastreios não seletivos como o Euromelanoma; 3) estudos de coorte retrospetivos para identificar 

aspetos clínicos e dermatoscópicos de NUM e LM; estudo de coorte retrospetivo para identificar o 

risco de segundas neoplasias cutâneas primárias. 

Avaliamos mais de 15000 episódios de MM e 72000 episódios de NMSC num período de 5 anos. 

Os episódios de MM apresentaram custos hospitalares médios de 1197.7 ! e os de NMSC 1113.5 

!. O cancro de pele tem um consumo elevados de recursos de saúde em hospitais públicos, e o 

NMSC é um importante contribuinte para esse ônus - em cinco anos o custo do NMSC foi cerca 

de 4 vezes maior do que o MM. Estimamos uma incidência anual de 91,6 casos / 100.000 

habitantes para NMSC e 13,2 casos / 100.000 habitantes para MM. Os custos e a incidência 

foram no entanto subestimados, pois os pacientes tratados em âmbito privado não foram 

avaliados. 

No âmbito da prevenção primária, estudamos o comportamento e o conhecimento de populações 

de risco. Após 8 anos, existia um maior número de crianças que usavam chapéu e protetor solar, 

mas o número de queimaduras solares aumentou. O número de queimaduras solares é também 

significativo em veraneantes que frequentam solários, atletas e trabalhadores ao ar livre, e em 

níveis socioeconómicos mais elevados, como educadores e profissionais de saúde. Mais de 50% 

dos frequentadores de praias entram nas mesmas entre as 11 e as 17 h. O uso de solários em 

Portugal, quer entre veraneantes (8%) quer em participantes do Euromelanoma (1-3%) é inferior 

aos restantes países europeus. Mais de 75% dos atletas ao ar livre têm um comportamento 

inadequado relativamente à radiação UV. Relativamente ao conhecimento, após 8 anos, um maior 
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número de crianças respondeu erradamente, dizendo que o protetor solar confere mais proteção 

que a roupa; 63% ou mais dos atletas ao ar livre são iliterados relativamente ao NMSC. A literacia 

sobre cancro de pele e a adoção de medidas preventivas é escassa entre os trabalhadores ao ar 

livre. No grupo dos educadores e profissionais de saúde há uma grande inconsistência entre um 

conhecimento adequado e um comportamento desajustado do conhecimento. 

Em relação à prevenção secundária, o rastreio de pacientes selecionados, segundo critérios de 

risco pelos GPs, permitiu a deteção de mais casos de cancros de pele que o Euromelanoma 

(indivíduos não selecionados segundo fatores de risco). Ao contrário do que tem sido descrito, os 

nossos dados mostraram uma maior incidência de LM extra-facial (em quase 2/3 dos casos), 

sendo mais frequente em mulheres de meia idade. Uma anamnese detalhada, associada a um 

exame cutâneo completo e auxiliado por dermatoscopia são fundamentais para o diagnóstico 

precoce de LM e NUM. 

Avançando para o âmbito da prevenção terciária, a idade avançada e o diagnóstico de neoplasias 

síncronas foram identificados como fatores de risco para o aparecimento de neoplasias 

metácronas. Dezassete por cento dos pacientes com cancro de pele desenvolveram segundas 

neoplasias cutâneas primárias.  Esses achados apontam para a importância do exame completo 

da pele e acompanhamento rigoroso de todos os pacientes com cancro de pele, incluindo NMSC.  

Mais estudos, de preferência de base populacional (incluindo dados públicos e privados), 

permitirão aferir de forma mais abrangente os dados epidemiológicos e os custos do cancro de 

pele em Portugal. Estudos prospetivos de pacientes com cancro de pele permitirão um 

conhecimento mais apropriado do risco, das características para o diagnóstico precoce, bem 

como aferir o melhor protocolo de follow-up desses pacientes. 
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1. MOTIVATION AND RATIONAL 

MOTIVATION 

The skin cancer subject arose my interest early on as a young medical student, when a late stage 

melanoma (MM) was diagnosed to a very close relative. I soon  realized that it had a major 

preventable cause: sun exposure. I started to divulge the message of a wise coexistence with the 

sun to my friends and family; and it was certainly one of the motivations to choose a dermatologist 

career and look deeper  into the subject. 

During my internship I tried hard to perfect my clinical and dermoscopy skills for skin cancer early 

diagnosis, to better understand patients’ motivations for sun exposure and meliorate skin cancer 

prevention strategies. I still do so every day.    

Vastly studies and publications on skin cancer prevention are found worldwide. This thesis does 

not have the embracing ambition to review all those items. Instead, it is an attempt to better 

understand our reality with the purpose of a better prevention contribution and to alert the 

authorities to this disregarded serious problem.   

Other types of skin cancer, not related to ultraviolet radiation (UV), are beyond the scope of this 

study.   

 

RATIONAL 

Skin cancer is by far the most common malignant neoplasm in humans, particularly in the 

Caucasian population.1-3 The incidence of skin cancer is increasing worldwide;4-6 it is estimated 

that 2-3 million new skin cancer cases occur worldwide each year. In fact, skin cancer has a higher 

incidence than all other combined cancers in the United States (US).7 Keratinocyte carcinomas, 

specifically basal cell carcinomas (BCC) and squamous cell carcinomas (SSC), also called non 

melanoma skin cancer (NMSC) represent the most frequently observed malignancy among 

Caucasians.  75-85% of them are BCC, while 15-25% are SSC, making BCC the most frequent 

cancer in humans. Although rarely lethal, NMSC is associated with substantial morbidity, loss of 

function, disfigurement, and costs.8,9,10,11 MM is a malignant tumour that arises from melanocytes.12 

Despite representing less than 5% of all skin cancers, more than 65% of cutaneous cancer 

mortality is due to MM, which accounts for about 1% to 2% of all cancer deaths.13-15   One MM 

death per hour is estimated to occur in the US, where, between 1950 and 2007, the mortality rate 

increased more than three times in men (1.6 to 4.9 per 100,000) and two times in women (1.3 to 

2.6 per 100,000).16-18 MM is also an important health problem throughout Europe, according to the 
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European Network of Cancer Registries (ENCR). In fact, more than 20 thousand deaths were 

estimated due to MM in Europe in 2008. Outside Europe, the highest rates of MM incidence are 

reported in other Caucasian and migrant populations, such as Europeans in Australia and New 

Zealand, where the annual incidence is more than double the highest rates in Europe.19 

Accordingly, in the US, the incidence rate of MM is higher in whites than in African Americans (at 

least 16 times) and Hispanics (at least 10 times).5,20 

Skin cancer is an important public health problem across society, encompassing all ethnicities, 

socioeconomic and demographic groups, geographic regions, and age groups.4 Cost associated to 

skin cancer treatment is expected to continue to rise considerably and have an enormous 

economic impact for public health services.21-25 Overall, the mean annual number of adults treated 

for skin cancer significantly increased from 3.4 million in 2002-2006 to 4.9 million in 2007-2011 in 

the US. During this period, the average annual total cost of skin cancer increased 126.2%, while 

the average annual total cost for all other types increased by 25.1%.26 Multiple factors may justify 

this huge increment, namely the increase in the incidence of MM and NMSC, awareness of the 

population with higher diagnostic confirmations and the development of expensive medical 

treatments. Recent data analysis revealed that the procedures performed to treat NMSC almost 

doubled from 1994 to 2006.27 

There is a lack of comprehensive skin cancer Portuguese data, either incidence/prevalence, 

staging and costs.  It is estimated that at least about 6 to 8 new cases of MM occur per 100,000 

inhabitants per year (7.0 for men and 6.9 for women), according to data from the 2010 Portuguese 

National Cancer Registry (PNCR).  In 2010 there were 938 MM and 138 NMSC registered.28 This 

proportion of 0.15 NMSC for each MM clearly translates a high underreported number of NMSC in 

Portugal. In 2011 the number of registries in the North Region Oncology Registry (NROR) was 305 

MM and 3796 NMSC (12 NMSC for 1 MM).29 The projections for 2020 are consistent with a rising 

incidence rate. An estimated 10.7 new cases of MM per 100,000 inhabitants (gross rate) are 

predicted, corresponding to 8.3 new cases per 100,000 inhabitants (standardized incidence rate for 

the European population).30 However, the NROR numbers for MM in 2011 (305) have already 

exceeded the estimate for 2015 (281 MM).  

Skin cancer is a multifactorial disease, with genetic, phenotypic and environment factors 

involved,31,32 that are  succinctly mentioned below.33   

It is well established that exposure of the skin to UV is a major risk factor for the development of 

cutaneous MM and NMSC.34 Solar UV has an ubiquitous nature, recreational and occupational 

behaviour of the general populations is frequently outdoor, and the use of artificial UV in sun beds 

is widespread.35 Excessive UV exposure, through sunlight or even sunbed exposition, is 

recognized as a major and possible preventable cause of skin cancer.36-39 Except for lentigo 

maligna (LM), a specific type of MM, MM and BCC are associated to severe intermittent UV 
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exposure and sunburn, while SCC and its precursor (actinic keratosis – AK), are strongly linked to 

continuous occupational exposure.40,41 LM and lentigo maligna melanoma (LMM) are  also 

associated with chronic UV damage.42  

Phenotypic factors such as fair skin, lower phototypes (I and II), difficulty in tanning, multiple 

ephelides, red hair and light eyes, are markers of higher risk for MM and NMSC.43 Adults with more 

than 100 nevi and children with more than 50 nevi have a higher risk of MM. Only about 1/3 of the 

MM develop in nevi, and 70% or more are lesions that arise de novo.44 The presence of a single 

dysplastic nevus doubles the risk of MM, and the presence of more than 10 clinically atypical nevi, 

multiple atypical nevi syndrome, increases the risk more than 12 times.45 Also giant congenital nevi 

(> 20 cm) are at risk of MM (5-10%). Approximately 70% of MM in giant congenital nevi develop 

before 10 years of age and may occur in deeper areas or in the central nervous system 

(neurocutaneous melanosis), and is often difficult to detect.46 

Family and personal history are also important.  Having a first-degree relative with MM doubles the 

risk of having MM. If there are 3 or more first-degree relatives with MM, the risk increases 35 to 70 

times. The increased risk is due to the phenotype but also to behavioural factors such as excessive 

exposure to UV radiation.47 Personal history of MM, AK and / or CCNM are risk factors for the 

development of new MM and NMSC.47 Immunocompromised individuals, are also at higher risk for 

MM and NMSC and their prognosis is usually worst. 48 

Genetic factors such as DNA repair defects, several types of genetic mutations and polymorphisms 

may predispose to the development of MM and NMSC.49 A significant proportion of familial disease 

(30-40% of familial MM cases) is explained by hereditary mutations of two high penetrance genes 

with a critical role in cell cycle control, CDKN2A and CDK4.50Among low-penetrance genes, the 

most frequently associated MM is the melanocortin 1 receptor (MC1R) gene, a receptor-coupled G 

protein that binds to MSH (melanocyte stimulating hormone).51 There are also genetic syndromes 

associated to NMSC, such as xeroderma pigmentosum among others.52-54 

Approximately 80% of MM and NMSC develop in sun-exposed locations.31,32  Other environmental 

exposures like ionizing radiation, chemicals (arsenic, mineral oil, coal tar, nitrogen mustard, 

psoralen), are risk factors for NMSC.55 Human papillomavirus (HPV), cigarette smoking, chronic 

non healing-wounds, longstanding discoid lupus, lichen sclerosus or erosive lichen planus and 

linear porokeratosis are risk factors for SCC.56,57 

Recognition of risk factors is important from a public health and clinical care perspective, allowing 

the identification of high risk cohorts to provide with knowledge for recognizing self-risk factors and 

adopt appropriate protective behaviours.  Once skin is visible to the naked eyes, the responsibility 

of paying attention to changes seems to be higher. Skin self-examination (SSE) is a useful 

procedure to detect cutaneous changes, may be easily performed and should be divulged to 
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become a routine. To better direct skin cancer primary prevention and get successful results 

concerning sun exposure behaviour and SSE, it is vital to get full comprehension of population 

habits and level of understanding, knowledge and behaviour. Target high risk groups such as 

children and adolescents, beachgoers and sunbed users, outdoor sportsmen and outdoor workers, 

might enhance the outcome of primary prevention campaigns. Despite campaigns about skin 

cancer risk factors and prevention having been  shown in Portugal for more than ten years, data 

accessing population knowledge about the subject and behaviour towards sun exposure are not 

available. 58,59  

Primary prevention, developing strategies to avoid risk factor by changing people`s behaviour 

and/or modifying environmental or artificial exposure conditions, is only successful if continuous 

ongoing programs to target groups are carried out60, involving multidisciplinary efforts (educators, 

teachers, nurses, GP, pharmacist, dermatologist, oncologist, …).  The information must be 

complete, not to fall into a false sense of security, as proved by the un-intended prolongation of 

exposure time to UV when sunscreens are applied.35 Educational programs from a young age, 

alerting to the risk of skin cancer and the need to have a healthy relation concerning UV exposure, 

hours of sun exposure (avoid UV exposure from 11 am to 5 pm), seek shade, the use of textile 

protection (the use of a hat, sunglasses and clothes), apply sunscreen in exposed areas and avoid 

sunbeds, are mandatory.     

There is increasing evidence that intense sun exposure in childhood and adolescence, namely 

sunburns, is an important risk factor for developing skin cancer. 40,61 UV protection measures 

should start in early childhood,62 since avoidance of intense sun exposure and adoption of healthy 

behaviours are likely to decrease the risk of skin cancer, including MM, in adulthood.63 Children 

spend a large part of their time at school, and schools can thus play an important role in helping to 

protect them from UV exposure.64 Because knowledge, beliefs, and behaviours acquired during 

childhood are difficult to change later in life,65 regular primary prevention activities targeting 

children are important for bringing about lasting changes in sun-protective behaviour.36,66,67 A 

greater understanding of children’s practices will help to identify strategies for improving sun-

related knowledge and behaviour and minimizing UV exposure at this very risky age.  

Sunbathing at the beach is one of the main risks for skin cancer. Beaches are suitable places to 

develop skin cancer prevention campaigns, allowing direct access to the high-risk population for 

surveying, and improving health behaviour education.68 There is a high prevalence of sunburn 

among beachgoers - skin phototypes I-III, younger people, male and higher educated beachgoers 

are the most vulnerable groups in this respect. Educational strategies emphasizing reducing 

exposure at peak sun times, modifying attitudes towards tanning and improving knowledge about 

skin cancer are needed, particularly among adolescents and young adults.69,70 
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Although sunbed use is considered a complete carcinogen for skin cancer by the WHO, over the 

past decades exposure to indoor tanning is becoming more popular.71,72  

It has been reported that the risk of both MM and NMSC is significantly increased by sunbed use, 

particularly if exposure occurs at a young age.73-75 A recent study calculated that the cost of 

medical care for treating skin cancer attributable to indoor tanning in the US amounts to $343 

million per year.76 Nevertheless, indoor tanning is still alarmingly common, especially in 

Northern/Western Europe, where prevalence of sunbed exposure was shown to be higher than in 

the US.71 The risk appears to be stronger for young women and differentiated socioprofessional 

categories,77 with initial use at an early age (less than 35 years) and a higher number of sunbed 

sessions, but the use among beachgoers is unknown.  

Another risk group are outdoor sportsmen, such as runners, which practice is associated with 

healthy living habits and is growing in popularity. Nevertheless, outdoor athletes are at risk of 

excessive UV radiation exposure and are consequently more prone to skin cancer.78,79 Recent 

evidence suggests that marathon runners have an increased risk of MM.80 Sun exposure and the 

potential effects of immunosuppression due to overtraining and/or endurance might have a role in 

this increased risk.81 In addition, it has been proposed that sweating may also contribute to UV 

radiation–induced skin damage by increasing photosensitivity and the risk of sunburn.82 Outdoor 

athletes often neglect skin care and sun protection.83,84 Skin cancer awareness and prevention 

campaigns targeting athletes may therefore reduce the risk of developing cutaneous neoplasms in 

this population.85-87 

Also outdoor workers, such as farmers, fishermen, constructers, gardeners, postmen, etc. are at 

high risk from harmful UV exposure, and in most cases they are not adequately protected.88-90 

Recently, occupational UV-induced skin cancer has been recognized as an occupational disease 

in some countries, but preventive measures for outdoor workers are still rare among European 

member states.91,92 Medical indication of an occupational disease requires a definite diagnosis of 

SCC or multiple AK, located to areas of the skin occupationally exposed. MM is explicitly excluded, 

but there are different opinions regarding BCC.41,93,94 Organizational measures such as performing 

outdoor work during less UV index hours or shading the workplace most of the times are not 

possible in construction industry. If this is not possible, textile UV protection (clothes covering as 

much of the skin as possible with appropriate tissue) including a neck attached to the hard hat, sun 

glasses and sunscreen in exposed areas should be mandatory.41 A screening program for 

chronically UV exposed workers does not exist in Portugal, and standardized preventive measures 

are not an obligation for work safety. There is evidence that prevention campaigns directed at 

outdoor workers, that strengthen knowledge about risks and values of sun protection are likely to 

increase workers' sun protective attitudes, beliefs, and behaviour.89,95,96 Employees working under 

mandatory sun protection policy had reduced sun damage.97  
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Health professionals and educators have responsible roles in divulging skin cancer awareness, but 

their knowledge, behaviour and SSE performing is not known. Inadequate knowledge constitutes a 

barrier for both early diagnosis and sun protection behaviour, but the relationship between 

knowledge and the mediating effect of sun protective attitudes is still not fully understood.98,99 

There is a need to increase the awareness of skin cancer and safe sun practices among the 

European population.100,101 SSE is an effective tool in both early skin cancer detection and raising 

awareness for the need of dermatological examination.102   

Public health campaigns have been conducted to disseminate information and encourage 

practices and policies aiming to reduce skin cancer incidence and mortality. Current 

recommendations from professional societies regarding screening for skin cancer vary, and the 

quality of evidence addressing the accuracy of routine screening by primary care providers for 

early detection of skin is debatable.15 However, screening projects have also emerged in the last 

decades all over the world,103,104,105 and there is recent evidence that skin cancer screening is 

feasible and has the potential to reduce skin cancer burden, including mortality, particularly in high 

risk population.104 In Europe, there is a dermatologist-led skin cancer prevention program – the 

Euromelanoma - conducting an annual screening and public education campaign in over 20 

European countries since the year 2000.106 It combines modern methods of public communication 

with the dedication of dermatologists beyond national borders in order to address the important but 

often overlooked public necessity of skin cancer prevention. Despite the main advantage of 

spreading the knowledge about skin cancer risk factors and SSE, individuals responding to the 

screening are unselected according to risk factor. In what concerns early diagnosis of skin cancer it 

will be interesting to explore if selective screening of risk population has advantage in diagnosing 

skin cancer when compared with non-selective screening. Primary health care might have a 

decisive role in primary and secondary skin cancer activities. Despite the importance of media in 

education by spreading information, GPs might have a crucial role in the promotion of healthy 

behaviour of the  population towards sun exposure, teaching SSE and referring to specialized units 

of dermatology.  

Skin cancer early diagnosis associated with correct treatment, leads to a cure in the majority of 

cases.15 The promotion of early detection of skin cancer involves spreading strategies of 

cutaneous SSE, recognizing risk factors, screening,107 and full skin examination. A delay in 

diagnosing these pathologies has high morbid-mortality impact and might be a costly burden for 

society.15 

There are particular types and locations of MM, like nail unit melanoma (NUM) and LM/LMM, which 

generally have a delayed diagnosis. Despite accurate clinical examination, dermoscopy is a 

precious tool to assist dermatologists in skin cancer early diagnosis.108,109 
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NUM, localized either under (subungual) or around (periungual) the nail, is a rare variant of acral 

lentiginous MM that represents approximately 1-2.5% of all MM in Caucasians.110-113 Longitudinal 

pigmentation of the nail in light-skinned individuals has a wide range of differential diagnoses, 

including onychomycosis, drugs, subungual hematoma, non-melanoma tumours,114 and striated 

melanonychia due to functional activation of matrix melanocytes, a lentigo or a matrix nevus. It is 

necessary to be aware that an acquired brown streak in the nail of a fair-skinned adult person must 

be considered a potential MM.115 Late diagnosis of NUM is still a sad reality. This is the reason for 

the poorer prognosis and lower survival when compared to other localizations MM.116 Wide 

excision with phalanx amputation was once considered the first line therapy; however, it is not 

satisfactory for the patients and has not shown prolongation of disease-free survival, in particular in 

early cases.117,118 Non-amputative excision - full thickness skin grafting after total nail unit excision, 

described for the first time by Haneke in 1978, might be an alternative treatment in cases of NUM 

in situ.118-122 A high index of suspicion is mandatory to diagnose NUM; dermoscopy is valuable for 

the better selection of cases, in which a pathologic examination is indicated.123 

LM is a relatively rare form of MM, corresponding to 4-15% of all cases.124 It occurs almost 

exclusively in middle aged and elderly Caucasians,125 and its incidence is increasing because of 

higher cumulative exposure to UV.126 Classically, LM presents as a slowly enlarging patch with 

variable colour and with ill-defined borders, most frequently located in the head and neck (86%), 

with predilection for the cheeks.127 The clinical presentation may be subtle, particularly in early 

stages, and therefore, delayed diagnosis in common.126 Once LM progresses to its vertical invasive 

form (LMM), its prognosis is similar to other types of MM. Because of its potential significant 

subclinical extension, LM has a higher risk of local recurrence than other types of correctly treated 

MM. The exact percentage evolving to LMM is not clear, varying from 5 to 50%.124,128 The 

diagnosis is a challenge in most cases. Suspicious lesions should undergo dermoscopic evaluation 

that may contribute to an early diagnosis,129 which is based on atypical junctional melanocytic 

hyperplasia combined with solar elastosis and epidermal atrophy.124,125 

Tertiary prevention is also an important issue, since the risk of developing a second primary skin 

cancer is not negligible.107 The follow up of patients with a personal history of skin cancer has been 

subject of debate, particularly concerning its frequency and duration.130 In fact, while patients 

presenting with a first diagnosis of skin cancer appear to have an increased risk of subsequent skin 

neoplasms, 131-133 this increased risk has been insufficiently quantified and associated 

epidemiological factors have not been properly identified. 
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To integrate all the aspects discussed, we developed the following diagram model of study (Figure 

1a). 

 

 

 

Figure 1a - Framework of skin cancer prevention model 
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2. AIMS 

The purpose of this study on skin cancer, from primary to secondary prevention, was to better 

understand the reality of skin cancer in Portugal and to identify weaknesses where prevention 

could be improved. 

Three major aims were defined for this investigation: 

 

A. Skin cancer is considered a public health problem worldwide. The epidemiology of skin cancer 

in Portugal is not fully understood.  

What are the skin Cancer Epidemiology numbers in Portugal? What is the Portuguese ratio for 

NMSC and MM, and for BCC and SCC? What is the cost of skin cancer for the Portuguese 

healthcare system?  

 

B. Primary prevention is desirable and should be mandatory especially among high risk groups for 

skin cancer, since UV exposure is a major and preventable cause of skin cancer and protection 

measures are well established.  

How does high risk population (primary school children, beachgoers, outdoor runners and outdoor 

workers) behave towards sun exposure? Do they adopt protection measures when exposed to 

sun? Do they respect the UV risk hours avoiding sun exposure? Do beachgoers expose 

themselves to other UV carcinogen devices such sunbeds? 

What is known about protection measures and about skin cancer among high risk population 

(primary school children, outdoor runners and outdoor workers)? What is known among 

professionals responsible for population education, namely educators and health professionals 

versus others professionals? How do they behave towards sun exposure, do they adopt 

preconized protection measures? Does knowledge and behaviour match each other? 

 

C. Secondary prevention is an at most important issue, once skin cancer early diagnosis and 

appropriate treatment is curative in most cases. 

What is the impact of screening? What is the role of  a GP in selecting higher risk population for 

skin cancer screening?  

What are the clinical and dermoscopic features of early rare forms of MM, namely NUM and LM?  
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What are the risk factors for the development of a second skin cancer after a first diagnosis? 

On Figure 1b our studies are reflected in the diagram study model. 

 

 

Figure 1b - Framework of publications addressing skin cancer prevention model (I, VI, and XII are submitted 

for publication).   
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3. METHODOLOGY OVERVIEW 

3.1 DESIGN AND PARTICIPANTS 

This thesis is based on observational studies: 

• Retrospective study analysis of routinely collected health data, assessing skin cancer costs 

and clinical features in public hospitals in mainland Portugal (I); 
• Cross sectional analysis of individuals vulnerable to sunlight, usually exposed to UV radiation 

or at a risky age, assessing their behaviour and knowledge: children (II), beachgoers and 

sunbed users (III, IV), outdoor runners (V), outdoor workers (VI); cross sectional analysis of 

individuals with responsibility on health protection and education of the population (educators 

and health professionals) assessing their knowledge, behaviour and SSE performing in 

comparison with other groups (VII); 
•  Cross sectional analysis of high risk individuals for skin cancer selected by GP, screening 

for skin cancer or skin cancer risk lesions (VIII), and non selected individuals attending 

screening (IX);  

• Retrospective cohort study of rare and difficult to diagnose types of MM, assessing clinical 

and dermoscopic features of NUM (X) and LM (XI); retrospective cohort study of skin cancer 

patients to assess the risk of development of a second skin cancer (XII). 

A summary of study subjects and design is shown in Table 1. 
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Table 1 - Summary of investigation design and participants  

Study 
 
 

Design 
and  
subjects 

Gender 
(f/m) 
 

Age.(years) 
(average) 
 

Participants 
 
 

Survey 
application  
 

Dermatologist  
clinical  
observation 

Year / 
Duration 
 

I Retrospective 
routinely 
collected 
health data, 
n=52046 

25432/ 
26614 

66 (MM) (md) 
76 (NMSC) (md) 

Administrative database 
episodes with associated 
diagnoses of MM and NMSC 

 
    na 

 
na 

2011 to 
2015 

II Cross 
sectional, 
n=2114 

na 7-11 
 

12 Porto public schools    
   ! 

na 2004/  
 2012 

III Cross 
sectional, 
n=11231 
entrances 
n=8829 exits 

na na Beachgoers at beach 
entrance 

   na na 2009/2014 

IV Cross 
sectional, 
n=4390 

2491/  
1899 
 

< 16 (n=507) 
16-40 (n=1784) 
" 41 (n=2099) 

Beachgoers at beach 
entrance 

 
   ! 

 
na 

2009/ 
2012 

V Cross 
sectional, 
n=2159 

449/ 
1710 

< 25 (n=123) 
25-44 (n=1610) 
" 45 (n=413) 
 

Athletes of Porto Marathon 
(November 2014), Fathers’ 
Day 10-km race (March 
2015), Saint John’s Day 15-
km race (June 2015), and 
the Porto half-marathon 
(September 2015) 

 
    ! 

 
na 

2014/ 
2015 

VI Cross 
sectional, 
n=95 

13/82 42 Outdoor workers of a 
construction company 

 
    ! 

 
na 

2017 

VII Cross 
sectional, 
n=863 

704/ 
159 
 

26 to 47 (md) Educators, health 
professionals and others that 
participated at a skin cancer 
meeting 

 
   ! 

 
na 

2013 

VIII Cross 
sectional,  
n=108 

60/48 54 High risk population for skin 
cancer, mainly fisherman 
and farmers, a location next 
to the sea in the North of 
Portugal 

 
    ! 

    
 ! 

2011 

IX Cross 
sectional, 
n=9862  

6180/  
3578 

48 Patients from 59 public and 
private dermatology centres 

 
   ! 

     
! 

2010 to 
2016 

X Retrospective 
cohort, n=6 

4/2 61 
 

NUM patients  
 na 

     
! 

2008 to 
2013 

XI Retrospective 
cohort, n=21 

16/5 63 LM patients  
 na 
 

     
! 

2007 to 
2017 

XII Retrospective 
cohort, n=969 

511/ 
458 

64 NMSC and MM patients of a 
private centre 

 na ! 2007 to 
2017 

* na-not applicable, md – median, f – female, m – male. 
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3.2 MEASUREMENTS 

A summary of the investigation outcomes and instruments is shown in Table 2.  

 

Table 2 – Summary of study outcomes and instruments. 

Outcomes I II III IV V VI VII VIII IX X XI XII 
             

Skin cancer / UV 

knowledge 

 !   ! ! !      

Skin cancer risk factors    ! ! ! ! ! !   ! 

UV exposure behaviour  ! ! ! ! ! ! ! !    

SSE      ! !      

             

Skin cancer Screening        ! !    

Skin cancer early 

diagnosis 

         ! !  

Dermoscopic features          ! !  

Pathology features          !   

             

Skin Cancer Epidemiology !         ! ! ! 

             

Skin cancer costs !            

             

Instruments             

             

Euromelanoma 

questionnaire 

       ! !    

Questionnaire for children  !           

Questionnaire for outdoor 

sports 

    !        

Questionnaire for outdoor 

workers 

     !       

Questionnaire for 

beachgoers 

   !         

Questionnaire for 

educators and health 

professionals 

      !      

Full body examination        ! !  ! ! 

Dermoscopy        ! ! ! !  

Histophatology          ! ! ! 

Public hospitals database !            

Digital registry of hours   !          

 

3.3 ETHICS 

Study protocols were approved by the Ethics Committee of JMS (III, IV). The subjects themselves 

(V, VI, VII, VIII, IX, X, XI), or their parents (II) provided their informed consent. 
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4. STUDIES  

The studies presented address one or more different issues of this thesis, and are numbered I-XII 
according to the list of publications. To allow a better comprehension of this section, we sub 

divided it into the following items: 

  

A. Skin cancer – a public health problem 
 1. Epidemiology 
  a) National public hospitals (I)  
 2. Costs 
  a) National public hospitals (I) 
 
B. Primary prevention 
 1. Behaviour towards sun exposure 
  a) Primary school children (II) 
  b) Hours of beach entrance and exit (III) 
  c) Sunbed use among beachgoers (IV) 
  d) Outdoor runners (V) 
  e) Outdoor workers (VI) 
  f) Educators, health professionals and other groups (VII) 
 2. Knowledge about protection measures and/or skin cancer  
  a) Primary school children (II) 
  b) Outdoor runners (V) 
  c) Outdoor workers (VI) 
  e) Educators, health professionals and other groups (VII) 
 
C. Secondary prevention 
 1. Screening and early detection  
  a) Screening selected by GP (VIII) 
  b) Unselected screening – Euromelanoma (IX) 
  c) NUM early diagnosis (X) 
  d) LM early diagnosis (XI) 
 2. Risk factors for development of second skin cancers 
  a) Risk factors for metachronous neoplasms (XII) 
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A. SKIN CANCER – A PUBLIC HEALTH PROBLEM 

To assess the clinical epidemiology and economic burden of MM and NMSC we analysed an 

administrative database containing a registration of all public hospital episodes occurring in 

mainland Portugal from 2011 to 2015. This database was provided by the Portuguese Healthcare 

System Central Administration (PHSCA).  

All episodes of MM and NMSC on the database were selected. In order to assess episodes with 

associated diagnosis of malignant neoplasm of skin, we identified all cases flagged with the 

International Classification of Diseases, 9th Clinical Modification (ICD-9-CM) discharge codes 172.x 

and 173.x as main or accessory diagnosis. These codes correspond, respectively, to the 

diagnoses of “MM of skin” and “other malignant neoplasm of skin”. 

Data was determined using a classification system based on Diagnosis Related Groups (DRG). 

List of Diagnosis Related Groups (DRG) classified as “skin cancer-related DRG” Base cost (Euro) 

DRG 265: Skin graft &/or debridement except for skin ulcer or cellulitis with CC/MCC 2,666.09 

DRG 266: Skin graft &/or debridement except for skin ulcer or cellulitis without CC/MCC 1,267.67 

DRG 269: Other skin, subcutaneous tissue & breast procedures with CC/MCC 2,160.04 

DRG 270: Other skin, subcutaneous tissue & breast procedures without CC/MCC 730.96 

DRG 272: Major skin disorders with CC 2,501.42a 

DRG 273: Major skin disorders without CC 1,486.62a 

DRG 283: Minor skin disorders with CC 1550.99a 

DRG 284: Minor skin disorders without CC 736.06a 

DRG 409: Radiotherapy 3140.84a 

DRG 410: Chemotherapy 914.39b / 501.37c 

CC: Clinical Complications; MCC: Major Clinical Complications; a No ambulatory episodes for this DRG; b Base cost for hospitalizations; 
c Base cost for ambulatory episodes 

 

We compared MM and NMSC hospitalizations and ambulatory episodes over their annual 

frequencies, inpatients’ age and gender distributions, hospital costs (indirectly calculated, using a 

classification system based on DRG)134, length of stay, and in-hospital mortality (the latter two 

variables only concern hospitalizations). Hospitalizations were defined as episodes with hospital 

stays lasting for at least 24 hours, while ambulatory episodes encompass medical diagnosis and/or 

therapeutic procedures lasting less than 24 hours. Subgroup analyses were performed for those 

episodes classified with “skin-cancer related DRG” (as those were episodes for which skin cancer 

was probably the main condition). Additionally, for each type of skin cancer, we determined the 

frequency of episodes according to the anatomic location, occurrence and location of metastases, 

and performed procedures. For NMSC episodes, we performed separate analyses for BCC and 
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SCC; nevertheless, information on the subtype of NMSC was only available for the period between 

2013 and 2015. 

We were able to estimate the number of individual patients by identifying episodes which shared 

the same patient’s number, gender, birth date and residence. We subsequently estimated the 

frequency of MM and NMSC cases treated in public hospitals per 100,000 inhabitants (population 

data was provided by the National Institute of Statistics - NIS),135 as well costs per patient. 

Additionally, we assessed the relative frequency of skin cancer in each anatomical location 

according to patients’ gender and age.  

Categorical variables were described using absolute and relative frequencies; continuous variables 

were described using means and standard deviations or medians and interquartile ranges. 

Categorical variables were compared using the chi-square test, while continuous variables were 

compared using the Mann-Whitney U test. We performed linear regressions to identify variables 

associated with increased costs of MM and NMSC – independent variables (namely, sex, age, type 

of episode, presence of metastases, and neoplasm location and subtype) were firstly tested 

individually with simple linear regressions. Independent variables with marginal association 

(p<0.10) with hospital costs were subsequently introduced in multiple linear regression models.   

 

1. EPIDEMIOLOGY  

a) National public hospitals (I) 

Between 2011 and 2015, there were 15,913 episodes with associated diagnosis of MM and 72,602 

of NMSC. During that period, there were 9,048,742 hospitalizations and ambulatory episodes 

recorded in our database. This corresponds to a frequency of 0.2% episodes with diagnosis of MM, 

and of 0.8% of NMSC. Among the latter, BCC comprised 72.0% of cases occurring between 2013 

and 2015 (n=28,691), while SCC stood for 25.4% of cases (n=10,103), and the remaining 2.6% 

episodes correspond to NMSC of non-specified subtype (n=1036). Hospitalizations represented 

30.3% of all MM episodes and 11.3% of all NMSC episodes. We identified 52,046 different patients 

with skin cancer, of whom 6,567 had a diagnosis of MM, - corresponding to an average yearly 

incidence estimation of 13.2 cases/100,000 inhabitants. For NMSC, we identified 45,479 patients, 

with an average yearly incidence estimation of 91.6 cases/100,000 inhabitants. We observed a 

higher average yearly incidence estimation for BCC (95.9 cases/100,000 inhabitants) than for SCC 

(33.8 cases/100,000 inhabitants). 

Median patients’ age was lower for MM (66 years) than for NMSC (76 years) episodes (p<0.001). 

Among the latter, SCC episodes had a higher median age than those with BCC (80 years versus 
75 years; p<0.001). 
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Table 3 - Characteristics of hospitalizations and ambulatory episodes with associated diagnosis of 

melanoma and non-melanoma skin cancer (NMSC) (Mainland Portugal; 2011-2015) 

 Melanoma 
(n=15,913) – n (%) 

NMSC 
(n=72,602) – n (%) 

p value 

Gender – females – n (%) 7,986 (50.2) 35,267 (48.6) <0.001 

Age (years) – average (Q1-Q3) 66 (55-75) 76 (67-83) <0.001 

Length of stay (days) a – median (Q1-Q3) 4 (2-8) 5 (2-10) <0.001 

In-hospital mortality a – n (%) 575 (11.9) 603 (7.3) <0.001 

Performed procedures b – n (%)    

Chemotherapy injection  5,115 (32.1) 1,232 (1.7) <0.001 

Radiotherapy 1,707 (10.7) 11,818 (16.3) <0.001 

Antineoplastic biological response modifiers 283 (1.8) 113 (0.2) <0.001 

Local excision 1,720 (10.8) 18,434 (25.4) <0.001 

Radical excision 4,724 (29.7) 28,686 (39.5) <0.001 

IQR = interquartile range; SD = standard-deviation; a These data concern hospitalization episodes only (n= 6,455 for melanoma; 

n=21,575 for non-melanoma; b ICD-9-CM codes for performed procedures were: Chemotherapy injection: 99.25; Radiotherapy: 92.2; 

Antineoplastic biological response modifiers: 99.28; Local excision: 86.3; Radical excision: 86.4. 

 

Table 4 - Characteristics of hospitalizations and ambulatory episodes with associated diagnosis of basal cell 

carcinoma and squamous cell carcinoma (Mainland Portugal; 2013-2015) 

 Basal cell carcinoma 
(n=28,691) – n(%) 

Squamous cell carcinoma 
(n=10,103) – n(%) 

p value 

Gender – females – n (%) 14,162 (49.4) 4,712 (46.6) <0.001 

Age (years) – median (Q1-Q3) 75 (66-82) 80 (73-86) <0.001 

Length of stay (days) a – median (Q1-Q3) 4 (2-8) 6 (2-12) <0.001 

In-hospital mortality a – n (%) 98 (4.0) 154 (8.1) <0.001 

Performed procedures b – n (%)    

Chemotherapy injection  33 (0.1) 153 (1.5) <0.001 

Radiotherapy 622 (2.2) 1,032 (10.2) <0.001 

Antineoplastic biological response modifiers 7 (0.02) 37 (0.4) <0.001 

Local excision 8,655 (30.2) 2,643 (26.2) <0.001 

Radical excision 14,158 (49.3) 4,239 (42.0) <0.001 

IQR = interquartile range; SD = standard-deviation; a These data concern hospitalization episodes only (n=3879 for basal cell 

carcinoma; n=3055 for squamous cell carcinoma); b ICD-9-CM codes for performed procedures were: Chemotherapy injection: 99.25; 

Radiotherapy: 92.2; Antineoplastic biological response modifiers: 99.28; Local excision: 86.3; Radical excision: 86.4 
 

The trunk was the most common location for MM, comprising 32.5% of episodes in which the 

neoplasm location was reported. Additionally, 14.3% of MM episodes presented with metastases, the 

most common involved sites being the lymph nodes (56.7% of all metastatic MM), the lungs and 

other respiratory organs (28.0%), and the central nervous system (22.7%). For NMSC, the face was 

the most common location (67.0%) both for SCC (61.3%) and BCC (70.7%). Metastases were 

present in 0.4% of BCC and 4.0% of SCC, resulting in an overall frequency of 1.9% NMSC episodes 

with metastases. The lymph nodes were the most frequent metastases site for both subsets of 

NMSC (29.8% for metastasized BCC and 47.8% for SCC), followed by the bones (23.4% for BCC 

and 20.0% for SCC). Similar results were found when assessing individual patients regarding the 

anatomical location of skin neoplasms and the frequency of metastases.  
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Table 5 - Neoplasm and metastases locations for episodes (hospitalizations and ambulatory episodes) and individual patients with associated diagnosis of 

melanoma and non-melanoma skin cancer (NMSC) (Mainland Portugal; 2011-2015) 

Melanoma  NMSC  

 Episodes 

(n=15,913) – n (%) 

Patients 

(n=6,567) – n (%)  

 

Episodes (n=72,602) – n (%) Patients  

(n=45,479) – n (%) 

P value a 

Neoplasm with specified location b 9,749 5,845  69,277 45,309  

Face 1,470 (15.1) 976 (16.7)  46,392 (67.0) 30,656 (67.7) <0.001 

Lip 95 (1.0) 36 (0.6)  2,434 (3.5) 1,873 (4.1) <0.001 

Eyelid (including canthus) 114 (1.2) 67 (1.1)  4,495 (6.5) 3,118 (6.9) <0.001 

Other locations in the face 1,265 (13.0) 876 (15.0)  39,463 (57.0) 26,015 (57.4) <0.001 

Ear and external auditory canal 239 (2.5) 113 (1.9)  5,104 (7.4) 2,670 (5.9) <0.001 

Scalp and neck 591 (6.1) 299 (5.1)  6,825 (9.9) 4,148 (9.2) <0.001 

Trunk 3,164 (32.5) 2,006 (34.3)  6,295 (9.1) 4,233 (9.3) <0.001 

Upper limb 1,222 (12.5) 768 (13.1)  3,502 (5.1) 2,202 (4.9) <0.001 

Lower limb 2,585 (26.5) 1,559 (26.7)  3,619 (5.2) 2,320 (5.1) <0.001 

Other specified sites of skin 534 (5.5) 152 (2.6)  594 (0.9) 237 (0.5) <0.001 

Neoplasms presenting with metastases c  2,271 (14.3) 1,128 (17.2)  1,369 (1.9) 651 (1.4) <0.001 

Lymph nodes 1,287 (56.7) 648 (57.4)  510 (37.3) 238 (36.6) <0.001 

Skin 294 (12.9) 146 (12.9)  174 (12.7) 59 (9.1) 0.834 

Lungs and other respiratory organs 637 (28.0) 368 (32.6)  234 (17.1) 140 (21.5) <0.001 

Intestine and other GI organs 208 (9.2) 132 (11.7)  44 (3.2) 35 (5.4) <0.001 

Liver 386 (17.0) 216 (19.1)  109 (8.0) 74 (11.4) <0.001 

Central nervous system 516 (22.7) 311 (27.6)  125 (9.1) 79 (12.1) <0.001 

Bones 327 (14.4) 204 (18.1)  269 (19.6) 138 (21.2) <0.001 

Urinary tract organs 17 (0.7) 12 (1.1)  5 (0.4) 4 (0.6) 0.148 
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Ovaries and adrenal glands 63 (2.8) 47 (4.2)  11 (0.8) 11 (1.7) <0.001 

No specified site 220 (9.7) 108 (9.6)  405 (29.6) 170 (26.1) <0.001 

a P values calculated for comparisons between episodes; b Percentages for each location were calculated in relation to the total number of neoplasms with specified location; c Percentages for each 

metastatic location were calculated in relation to the total number of neoplasm presenting with metastases 
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Table 6 - Neoplasm and metastases locations for episodes (hospitalizations and ambulatory episodes) and individual patients with associated diagnosis of basal cell 

carcinoma and squamous cell carcinoma (Mainland Portugal; 2013-2015) 

Basal cell carcinoma Squamous cell carcinoma 

 Episodes 

(n=28,691) – n (%) 

Patients 

(n=23,127) – n (%) 

 

Episodes (n=10,103) – n 
(%) 

Patients 

(n=7,967) – n (%) 

P value a 

Neoplasms with specified location b 28,605 23,054  10,072 7,940 <0.001 

Face 20,281 (70.7) 16,354 (70.7)  6,176 (61.3) 4,894 (61.4) <0.001 

Lip 712 (2.5) 610 (2.6)  846 (8.4) 760 (9.6) <0.001 

Eyelid (including canthus) 2,241 (7.8) 1,868 (8.1)  296 (2.9) 216 (2.9) <0.001 

Other locations in the face 17,655 (61.7) 14,121 (61.1)  5,114 (50.8) 3,986 (50.2) <0.001 

Ear and external auditory canal 1,680 (5.9) 1,238 (5.4)  936 (9.3) 734 (9.2) <0.001 

Scalp and neck 2,909 (10.2) 2,285 (9.9)  1,039 (10.3) 796 (10.0) 0.677 

Trunk 3,063 (10.7) 2,456 (10.6)  447 (4.4) 302 (3.8) <0.001 

Upper limb 962 (3.4) 776 (3.4)  1,053 (10.5) 885 (11.1) <0.001 

Lower limb 1,076 (3.8) 848 (3.7)  803 (8.0) 698 (8.8) <0.001 

Other specified sites of skin 132 (0.5) 116 (0.5)  88 (0.9) 37 (0.5) <0.001 

Neoplasm presenting with metastases c 124 (0.4) 97 (0.4)  400 (4.0) 278 (3.5) <0.001 

Lymph nodes 37 (29.8) 30 (30.9)  191 (47.8) 133 (46.0) <0.001 

Skin 10 (8.1) 6 (6.2)  32 (8.0) 22 (7.6) 0.975 

Lungs and other respiratory organs 20 (16.1) 16 (16.5)  34 (8.5) 27 (9.7) 0.015 

Intestine and other GI organs 3 (2.4) 2 (2.1)  12 (3.0) 10 (3.6) 0.975 

Liver 14 (11.3) 12 (12.4)  12 (3.0) 8 (2.8) <0.001 

Central nervous system 19 (15.3) 14 (14.4)  28 (7.0) 21 (7.3) 0.005 

Bones 29 (23.4) 22 (22.7)  80 (20.0) 57 (19.7) 0.417 

Urinary tract organs 1 (0.8) 1 (1.0)  1 (0.3) 1 (0.3) 0.964 
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a P values calculated for comparisons between episodes;  b Percentages for each location were calculated in relation to the total number of neoplasm with specified location; c Percentages for each 

metastatic location were calculated in relation to the total number of neoplasm presenting with metastasis 

 

Ovaries and adrenal glands 1 (0.8) 1 (1.0)  1 (0.3) 1 (0.3) 0.964 

No specified site 42 (33.9) 33 (34.0)  140 (35.0) 102 (35.3) 0.818 
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Advanced age associated with an increased proportion of patients with MM in the head and neck, 

and with a decreased proportion of trunk MM. However, in females, we found higher proportions of 

MM in the lower limbs throughout all ages. For NMSC, advanced age also associated with an 

increased proportion of patients (both male and female) with neoplasms in the head and neck, and 

with a decreased proportion of patients with trunk neoplasms. 

Overall, 57.1% of all episodes were of surgical type – this percentage was of 46.1% among MM 

episodes, and of 59.5% in NMSC cases (p<0.001). Chemotherapy and therapy with antineoplastic 

biological response modifiers were more common among MM than NMSC episodes. Overall, 

tumour excision was performed in 63.4% of NMSC episodes (77.5% for BCC and 66.2% for SCC), 

but in only 39.6% of MM cases (p<0.001). 

Considering only hospitalizations, MM had an average length of stay of 4 days (average of 7.3 

days), while the median length of stay for NMSC was of 5 days (average of 9.0 days) (p<0.001).  

Within the studied period, episodes with diagnosis of MM amounted a total of 35,295 days in 

hospital stays, while the figures for NMSC were of 73,898 days (including 18,172 days for BCC 

and 20,149 days for SCC from 2013 to 2015). In-hospital mortality was also significantly higher for 

MM hospitalizations than for NMSC (11.9% versus 7.3%; p<0.001). Among the latter, SCC 

hospitalizations had higher mortality than those of BCC (8.1% versus 4.0%; p<0.001).  

 

2. COSTS  

a) National public hospitals (I) 

NMSC episodes had higher median hospital costs than MM episodes (1255.0 versus 723.7 !; 

p<0.001), but lower average cost (1113.5 versus 1197.7 !). However, NMSC had higher average 

costs than MM when considering separately hospitalizations (2563.1 versus 2417.1 !; p=0.017) 

and ambulatory episodes (929.0 versus 668.4 !; p<0.001). MM had higher average costs per 

patient (2902.3 !) than NMSC (1777.6 !).  Among NMSC, SCC episodes had higher average costs 

than BCC (1340.4 versus 1255.4 !; p<0.001); SCC was also associated to higher average costs 

per patient (1699.8 !) than BCC (1557.4 !).  

Overall, MM episodes amounted a total of 19.1 million ! in hospital costs, while episodes with 

diagnosis of NMSC had charges of 80.8 million !; total hospital costs were of 36.0 for BCC and 

13.5 million ! for SCC (from 2013 to 2015). This corresponds to an average yearly total amount of 

3.8 million ! for MM episodes, and of 16.2 ! for NMSC episodes (including 12.0 million ! for BCC 

and 4.5 million ! for SCC).  Annual mean hospital costs are depicted in Figure 2. 
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Figure 2 – Annual mean hospital costs (!) among episodes with associated diagnosis of melanoma and 

non-melanoma skin cancer (NMSC), including all episodes, hospitalizations and ambulatory episodes 

(Mainland Portugal; 2011-2015). 

 

 

                           

 

 

Table 7 - Costs of hospitalizations and ambulatory episodes with associated diagnosis of melanoma and 

non-melanoma skin cancer (NMSC) (Mainland Portugal; 2011-2015) 
 Melanoma 

(n=15,913)  
NMSC 

(n=72,602)  
p value 

Hospital costs (!) – mean (SD) 1197.7 (2937.3) 1113.5 (2390.9) <0.001 

Hospitalization episodes a 2417.1 (5084.2) 2563.1 (6715.3) <0.017 

Ambulatory episodes b 668.4 (476.7) 929.0 (634.6) <0.001 

SD = standard-deviation; a These data concern hospitalization episodes only (n= 4817 for melanoma; n=8198 for non-melanoma); b 

these data concern ambulatory episodes only (n=11096 for melanoma; n=64404 for non-melanoma). 

 

Table 8 - Costs of hospitalizations and ambulatory episodes with associated diagnosis of basal cell 

carcinoma and squamous cell carcinoma (Mainland Portugal; 2013-2015) 

 Basal cell carcinoma 
(n=28,691)  

Squamous cell carcinoma 
(n=10,103)  

p value 

Hospital costs (!) – mean (SD) 1255.4(1705.0) 1340.4 (4200.6) <0.001 

Hospitalization episodes a 2424.4 (5433.1) 2981.9 (9467.3) <0.001 

Ambulatory episodes b 1146.8 (544.9) 962.4 (560.4) <0.001 

SD = standard-deviation; a These data concern hospitalization episodes only (n=2439 for basal cell carcinoma; n=1891 for squamous 

cell carcinoma); b These data concern ambulatory episodes only (n=26252 for basal cell carcinoma; n=8212 for squamous cell 

carcinoma). 
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In a multiple linear regression model, advanced age, performance of surgical procedures, and 

presence of metastases were found to be associated with increased MM hospital costs. For 

NMSC, besides those same variables, head/neck and lower limb location were also associated 

with increased hospital costs. 
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Table 9 - Results from the simple and multiple linear regressions, with hospital costs of melanoma and non-melanoma skin cancer (NMSC) as dependent variables 

CI=Confidence interval  
a Adjusted for sex, age, nature of episode (surgical versus non-surgical), head and neck location, lower limb location, and presence of metastases; b Adjusted for sex, age, nature of episode (surgical versus 

non-surgical), head and neck location, trunk location, upper limb location, presence of metastases, and neoplasm subtype; c Values per year. 

 

Costs of melanoma (Euro)  Costs of NMSC (Euro)  

Simple linear regression: 
Regression coefficient (95% CI); 

P value 

Multiple linear regression: 
Regression coefficient (95% CI); 

P value a 

 Simple linear regression: 
Regression coefficient (95% CI); 

P value 

Multiple linear regression: 
Regression coefficient (95% CI); 

P value b 

Male sex -41.3 (-132.5;50.0); 0.376 -  28.5 (-6.3;63.3); 0.109 - 

Age 6.2 (3.1;9.3) c; <0.001 7.8 (4.9;10.8) c; <0.001  1.4 (-0.03;2.8) c; 0.054 2.5 (1.1;3.9) c; <0.001 

Surgical episode 782.9 (692.2;873.7); <0.001 865.2 (777.4;953.1); <0.001  931.5 (891.0;971.9); <0.001 1,029.0 (987.9; 1,070.1); <0.001 

Location      

Head and neck 395.1 (-223.8;1,013.9); 0.211 -  218.8 (176.9; 260.8); <0.001 106.3 (60.5; 152.1); <0.001 

Trunk 160.2 (-1,067.9;1,388.4); 0.798 -  -43.5 (-105.3; 18.3); 0.168 - 

Upper limb 381.4 (-1794.9;2557.7); 0.731 -  -16.8 (-98.0; 64.4); 0.685 - 

Lower limb 582.3 (-1,015.0;2,179.5); 0.475 -  93.5 (13.6;173.4); 0.022 121.2 (35.7; 206.7); 0.005 

Presence of metastases 2,079.6 (1,953.1;2,206.0); <0.001 2,134.7 (2,009.7;2,259.7); <0.001  2,435.2 (2,308.6;2,561.8); <0.001 2,839.4 (2,713.4;2,965.3); <0.001 

Neoplasm subtype      

Basal cell carcinoma - -  1.0 1.0 

Squamous cell carcinoma - -  169.9 (127.1;212.8); <0.001 41.3 (-1.2;83.8); 0.057 
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B. PRIMARY PREVENTION 

We investigated sun protection behaviour as well as the knowledge about sun protection measures 

and about skin cancer among risk groups. 

Cross sectional analysis of a questionnaire applied to: children, beachgoers and sunbed users, 

outdoor runners, outdoor workers, and educators and health professionals, were performed.  

Hours of entrances and exits of beachgoers were analysed by a cross sectional subjective 

registration.  

Methods and results are summarized sequentially in each study. 

Data analysis was performed using contingency tables and the chi squared test for independence. 

Statistical significance was established at a p value of less than 0.05. Univariate and multivariate 

logistic regression was used to determine the OR associated to inadequate behaviour among 

outdoor runners. 

 

1. BEHAVIOUR TOWARDS SUN EXPOSURE 

a) Primary school children (II) 

A survey was conducted at 12  public primary schools in Porto, with children aged between 7 and 

11,  and was repeated 8 years later in June 2012 at the same schools. Schools and students were 

selected according to their availability. Parents were informed and consented  to the study. 

The survey contained demographic questions related to children and their schools, questions on 

sun-exposure behaviours during school and holiday periods, and 7 true or false knowledge 

questions. It was designed specifically for children following a review of relevant literature61,65,136,137 

and was validated in 1472 students in a pilot study in 2003.138 

Since 2003, every spring the children’s teachers attended educational sessions about skin cancer 

risk factors and prevention measures, including open discussion time, led by dermatologists. The 

activity book Play and Learn With Jo Spots was distributed every year to all primary school 

students and discussed in class by the teachers since 2004. The book contains important 

information on UV exposure and sun protection and focuses on a healthy relationship with the sun. 

A total of 2,114 questionnaires were completed; 1,233 in 2004 and 881 in 2012. 

The practice of outdoor sports in the sun was more common in 2012 than 2004 (86% vs. 56%; 

p<0.001), however, less time was spent during hours of more intense sunshine (73% before 12 

noon and/or after 4 p.m. in 2012 vs. 49% in 2004; p<0.001). A larger proportion of children in 2012 
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reported wearing a hat (64% vs. 59%; p<0.028) and using sunscreen (35% vs. 15%; p<0.001) at 

school when it was sunny. 

The data for 2004 and 2012 concerning sun exposure at school is compared in Table 10. 

 

Table 10 – Comparison of Demographics and Sun Exposure–Behaviours between 2004 and 2012 at school 

 2004 
 

2012 
  n (%) N (%) P* 

  Age, years     <.001 
7 283 (23) 141 (16)  
8 358 (29) 229 (26)  
9-10 518 (42) 485 (55)  
11/+ 74 (6) 26 (3)  

Do you have trees in your school playground?     .477 
No 12 (1) 9 (1)  
Yes 1221 (99) 872 (99)  

 Is there shade in your school playground?     .125 
No 25 (2) 25 (3)  
Yes 1208 (98) 856 (97)  

When it is sunny, do you practice outdoor sports at school?     <.001 
No 543 (44) 123 (14)  
Yes 690 (56) 758 (86)  

If you practice outdoor sports when it is sunny, what time do you usually do this?      <.001 
Before 12 AM and / or after 4 PM 604 (49) 643 (73)  
Between 12 AM and 4 PM 629 (51) 238 (27)  

When it is sunny, do you usually wear a hat at school?     .028 
No 506 (41) 317 (36)  
Yes 727 (59) 564 (64)  

When it is sunny, do you usually wear sunscreen at school? 

 

  

    <0.001 
No 1048 (85) 573 (65)  
Yes 185 (15)     . 308 (35)  .  

*Chi-square test  

 

In 2012, 51% of children stated that they applied sunscreen at home before going to the beach (vs. 

26% in 2004; p<0.001). However, the proportion of children who said that they did 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. Sunburn increased the previous year (43% vs. 37%; p=0.005) as did 

reports of more than two sunburn episodes (35% in 2012 vs. 28% in 2004; p=0.045). 
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Table 11 – Comparison of sun exposure-related behaviours and sunburn history during school holidays for 

2004 and 2012 

 2004 
 

2012 
 

 
    n (%) n (%) p* 

In the summer do you usually go to the beach?     <.001 
No 13 (1) 35 (4)  
Yes 1220 (99) 846 (96)  

Do you usually wear a hat at the beach?     .018 
No 100 (8) 97 (11)  
Yes 1135 (92) 784 (89)  

Do you usually apply sunscreen at home before going to the beach?     <.001 
     No 912 (74) 432 (49)  

Yes 321 (26) 449 (51)  

Do you apply sunscreen at the beach?     <.001 
No 234 (19) 247 (28)  
Yes 999 (81) 634 (72)  

Do you reapply sunscreen after going for a swim?     <.001 
No 888 (72) 714 (81)  
Yes 345 (28) 167 (19)  

Did you get sunburnt last year?     .005 
No 777 (63) 502 (57)  
Yes 456 (37) 379 (43)  

If so, how often did you get sunburnt?     0,045 
Once 251 (55) 174 (46)  
Twice 77 (17) 72 (19)  

      More than twice 128 (28) 133 (35)  
*Chi-square test 

 

b) Hours of beach entrance and exit (III) 

To access the behaviour of the population, a cross-sectional study took place on July 18, 2009 

(maximum temperature 32ºC and UV 10) and July 12, 2014 (maximum temperature 30ºC and UV 

9), at Vilamoura beach, one of the busiest in Algarve. About 90–95% of the people enter the beach 

across a bridge, making it the ideal place to register entrance and exit hours. At the end of the 

bridge a team of 3 pharmacists registered on a computer the entries of beachgoers, every hour, 

between 8 am and 8 pm, while another team of 3 pharmacists registered the exits. The ages were 

evaluated approximately in subgroups of under 16 years old, from 16 to 24 years old, from 25 to 40 

years old and another group of over 40 years old. 

The hours of sun exposure were defied as red (12 am to 4 pm), yellow (11 am to 5 pm) and green 

(before 10 am and after 5 pm). 

Entries registered in 2009 and 2014 were 6281 and 4950, and exits were 5225 and 3604, 

respectively.  

The number of entries in the yellow and red period was higher in the age group between 16 and 24 

years old (72% in 2009 and 73% in 2014) and worsened in the 25–40 age group (53% to 59%, 

p<0.001). When the red time was analysed, the 16–24 years old group was the worst in 2009 
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(37%), and this was aggravated 5 years later (44%, p<0.001), like the 25–40 years old group (27% 

to 33%, p<0.001) – Table 12. 

 

Table 12 - Entry and exit hours of the beach, by age group, in the periods from 8–11am, 11am–5pm and 5–

8pm, as well as in the periods from 8–12am, 12–4pm and 4–8pm, in 2009 and 2014. 

 

ENTRIES  2009 2014   2009 2014  

         n % n % p        n % n % P 
General 8-11h 1607 26 1467 30 <0,001 8-12 h 2448 39 2074 42 <0,001 
 11-17 h 3521 56 2719 55  12-16 h 1691 27 1453 29  

 17-20 h 1153 18 764 15  16-20 h 2142 34 1423 29  

Total   6281   4950      6281   4950    

<16 y 8-11 h 307 23 366 37 <0,001 8-12 h 540 40 518 52 <0,001 
 11-17 h 783 58 458 46  12-16h 359 27 210 21  

 17-20 h 258 19 166 17  16-20 449 33 262 26  

             

16-24 y 8-11 h 114 10 156 19 <0,001 8-12 h 214 18 215 26 <0,001 
 11-17 h 847 72 594 73  12-16 h 431 37 361 44  

 17-20 h 209 18 62 8  16-20 h 525 45 236 29  

             

25-40 y 8-11 h 384 27 289 21 0,001 8-12 h 550 38 413 31 <0,001 
 11-17 h 755 53 800 59  12-16 h 383 27 443 33  

 17-20 h 292 20 262 19  16-20 h 498 35 495 37  

             

! 41 y 8-11 h 802 34 656 37 0,219 8-12 h 1144 49 928 52 0,002 
 11-17 h 1136 49 867 48  12-16 h 518 22 439 24  

 17-20 h 394 17 274 15  16-20 h 670 29 430 24  

EXITS  2009 2014 p  2009 2014 P 
              n %       n %             n %          n %  

General 8-11h 34 1 54 2 <0,001 8-12 h 256 5 225 6 0,013 
 11-17 h 2705 52 1951 54  12-16 h 2262 43 1572 44  

 17-20 h 2486 48 1599 44  16-20 h 2707 52 1797 50  

Total   5225   3604       5225   3594    

< 16 y 8-11 h 8 1 6 1 <0,001 8-12 h 60 4 66 10 <0,001 
 11-17 h 614 44 400 61  12-16h 528 38 309 47  

 17-20 h 785 56 247 38  16-20 819 58 278 43  

             

16-24 y 8-11 h 1 0 6 1 <0,001 8-12 h 13 2 26 5 <0,001 
 11-17 h 298 55 214 40  12-16 h 252 46 150 28  

 17-20 h 246 45 319 59  16-20 h 280 51 363 67  

             

25-40 y 8-11 h 10 1 14 2 0,159 8-12 h 65 6 58 6 0,335 

 11-17 h 598 51 488 53  12-16 h 490 42 403 44  

 17-20 h 565 48 412 45  16-20 h 618 53 453 50  

             

! 41 y 8-11 h 15 1 28 2 0,007 8-12 h 118 6 75 5 0,746 

 11-17 h 1195 57 839 56  12-16 h 992 47 710 48  

 17-20 h 890 42 621 42  16-20 h 990 47 703 47  
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c) Sunbed use among beachgoers (IV) 

A descriptive cross-sectional study was conducted, using the PSCA questionnaire (used since 

2007), applied consecutively to people at the beach entrance (Praia da Falésia, on the south of 

Portugal), for four consecutive years (2009–2012). The following items were investigated: 

demographic, constitutional and socio-economic factors and behaviour towards sun exposure. 

4390 questionnaires were completed. The use of indoor sunbeds varied from 6% in 2009 and 

2010, 7% in 2011 to 8% in 2012. Sunbed use was more frequent in young female and higher 

schooling individuals (p<0.001).  

Considering behaviours favouring tanning, sunbed users don’t use a hat and don’t use a shirt when 

exposed to sunlight (p<0.001). They use sun protection index < 30, are exposed between 11am 

and 5 pm (p - 0.001), and have more sunburns along life (p – 0.002). 

They also have attitudes evidencing awareness about sun damage like the use of sunglasses, 

sunscreen before sun exposure (p<0.001) and repeat of sunscreen after swimming (p – 0.027).  
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Table 13 – Demographic data and risk factors, according to sunbed use (2009-2012).  

 Did you ever used indoor tanning (Total 4390)  
 No 

  
Yes 

  
 

 n (%)  n (%)  P 
Sex        

Male 1802 (44)  97 (33)  <0,001 
Female 2291 (56)  200 (67)   

Age (years)        
<16 505 (12)  2 (1)  <0,001 

16-40 1597 (39)  187 (63)   

! 41 1991 (49)  108 (36)   

Skin Phototype        

I-II 1146 (28)  98 (33)  0,056 

III-VI 2947 (72)  199 (67)   

Schooling         

   Basic 696 (17)  15 (5)  <0,001 

   High school 1514 (37)  107 (36)   

   University 1883 (46)  175 (59)   

Use of hat on the beach        
No 2497 (61)  214 (72)  <0,001 

Yes 1596 (39)  83 (28)   

Use of shirt on the beach        
No 860 (21)  92 (31)  <0,001 

Yes 3233 (79)  205 (69)   

Size of the shirt        
Covers arm 1555 (38)  74 (25)  0,001 

Covers forearm 860 (21)  57 (19)   

Only covers shoulder 1678 (41)  166 (56)   

Use of sunglasses at the beach        
No 1433 (35)  68 (23)  <0,001 

Yes 2660 (65)  229 (77)   

Apply sun protector before Sun exposure         
No 2006 (49)  116 (39)  0,001 

Yes 2087 (51)  181 (61)   

Repeat Sun protector application after swimming        
No 1555 (38)  92 (31)  0,027 
Yes 2538 (62)  205 (69)   

Protection índex        
<30 1228 (30)  125 (42)  <0,001 

! 30 2865 (70)  172 (58)   

Use to be exposed between 11-17h        
No 1514 (37)  80 (27)  0,001 

Yes 2579 (63)  217 (73)   

History of sunburn        
No 1433 (35)  78 (26)  0,002* 
Yes 2660 (65)  219 (74)   

*Chi-square test 

 

d) Outdoor runners (V) 

All athletes registered for four consecutive races held in Porto, Portugal—the Porto Marathon 

(November 2014), the Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km race 

(June 2015), and the Porto half-marathon (September 2015)—were invited to answer an online 

questionnaire.  
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The survey was a self-administered questionnaire about skin cancer knowledge and sun-related 

behaviour during exercise, designed for outdoor runners by researchers after a review of the literature.139-

142 Athletes who only trained indoors or at night, professionals and foreigners were automatically not 

shown the questions on sun exposure and protection behaviour during outdoor training. 

A scoring system was devised to analyse the following data (scores shown in brackets): failure to 

use or occasional use of sunscreen during outdoor training (1) vs. consistent use (0); application of 

sunscreen only on face, on face, ears, and neck, or on face, ears, neck, and upper limbs (1) vs. all 

exposed areas (0); application of sunscreen immediately before training (1) vs. before and during 

training/30 minutes before training (0); use of SPF < 30 (1) vs. ! 30 (0); use of hat 

sometimes/never (1) vs. always (0); use of a sleeveless/short-sleeved shirt (1) vs. long-sleeved 

shirt (0); use of sunglasses (0) vs. non-use (1); history of sunburn during training in previous 2 

years (1) vs. no history (0); and training between 10 am and 6 pm (1) vs. training before 10 am or 

after 6 pm (0). The maximum score was 9. Athletes with a score of ! 5 were considered to have 

inadequate sun exposure and protection behaviour. 

An email with the survey was sent out to 12,559 participants in the four races. The survey was 

completed by 2445 individuals (response rate 19.5%). There were no significant differences 

between those who train outdoors and those who train at night or indoors.  

Only 19% of athletes stated that they typically trained outdoors between 10 am and 6 pm in the 

spring and summer months. There were no statistically significant differences between this 

subgroup and the other athletes in terms of skin cancer literacy, skin type, number of hours spent 

training per week, use and type of sunscreen, use of long-sleeved shirts, hats or sunglasses, or 

history of sunburn during training.  

Thirty percent of outdoor trainers always used sunglasses when training. Only 17% always used a 

hat and 12% consistently applied sunscreen before training; only 4% used a long-sleeved shirt for 

protection.  

The use of hats and sunglasses increased with age. Only 7% of runners under the age of 25 always 

wore a hat while training compared with 17% of those aged between 25-44 and 22% of those older 

than 45 (p < 0.001). The differences were also significant for use of sunglasses, with only 23% of those 

under 25 years of age reporting using sunglasses while running outdoors, compared with 29% of those 

aged  between 25-44  and 38% of those older than 45 (p < 0.001 in both cases). Sunburn during 

training was more common in runners younger than 45 years old (10% vs. 6%, p = 0.021).  

On analysing the results according to level of education (secondary or lower vs. third-level), a 

higher proportion of runners with a university degree or higher used sunscreen with an SPF ! 30 

(74% vs. 68%, p = 0.016) and wore sunglasses while training (33% vs. 27%, p = 0.003). They were 

less likely though to apply sunscreen to all exposed areas of skin (33% vs. 43%, p < 0.001). 
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Runners with secondary education or lower trained for more hours a week (58% vs. 44% for ! 4 

hours a week, p = 0.028) and 20% trained between 10 am and 6 pm (vs. 17% of those with a 

higher level of education, p < 0.001). Paradoxically, and considering that there were no differences 

in skin type between the groups, a history of sunburn was reported by more runners in the higher 

education group (11% vs. 7%, p = 0.008). 

 

Table 14 – Adherence to preventive measures among outdoor runners according to level of education - 

Porto Marathon (November 2014), the Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km 

race (June 2015), and the Porto half-marathon (September 2015) - (n-2159) 

                       Education  

 Secondary/  lower 
(n=864; 40%) 

Third-level 
(n=1295; 60%) 

 

 n % n % p* 

Usual time of training in the summer and spring     <0.001 

Between 10 am and 6 pm 173 (20) 220 (17)  

Average hours spent training outdoors a week      0.028 

!4 hours 501 (58) 569 (44)  

Use of sunscreen on exposed skin during outdoor training     0.058 

Always uses 95 (11) 181 (14)  

Sunscreen application site     <0.001 

All exposed skin 371 (43) 427 (33)  

Moment of sunscreen application     0.029 

Immediately before training 414 (48) 686 (53)  

At least 30 minutes before training 415 (48) 583 (45)  

Before and during training 35 (4) 26 (2)  

Sun protection factor     0.016 

>=30 587 (68) 958 (74)  

Wearing a hat during outdoor training     0.051 

Yes, always 129 (15) 233 (18)  

Wearing a shirt during outdoor training     0.624 

      Yes, sleeveless or short-sleeved shirt 
 

812 (94) 1230 (95)  

Use of sunglasses during outdoor training     0.003 

Yes 233 (27) 427 (33)  

Skin type     0.605 

Light skin with freckles that burns easily and tans with difficulty 302 (35) 479 (37)  

Brown skin, tans easily/black skin 562 (65) 816 (63)  

History of sunburn during outdoor training in past 2 years     0.008 

Yes 60 (7) 142 (11)  

*Chi-square test; Boldface indicates statistical significance (p<0.05) 

 

Compared with men, women were significantly more likely to train during peak exposure hours 

(22% vs. 17%, p < 0.001), and to always apply sunscreen before training (32% vs. 7% (p < 0.001). 

In addition, they were more likely to apply it to all exposed skin (41% vs. 36%, p <0.001), at least 
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30 minutes before training (57% vs. 42%, p < 0.001), and to use an SPF ! 30 (77% vs. 70%, 

p = 0.005). There were no statistically significant differences between men and women in terms of 

frequency of sunburn, although some differences were detected for location. Men had more 

episodes of sunburn on the neck (52% vs. 17%, p < 0.001), scalp (24% vs. 9%, p = 0.024), and 

ears (12% vs. 2%, p = 0.05). 

 

Table 15 – Adherence to preventive measures among outdoor runners according to gender - Porto 

Marathon (November 2014), the Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km race 

(June 2015), and the Porto half-marathon (September 2015) - (n-2159)  

                         Gender  

 Female 
(n=432; 20%) 

Male 
(n=1727; 80%) 

 

 n (%) n (%) p* 

Education     <0.001 

University or higher 315 (73) 967 (56)  

Usual time of training in spring and summer     <0.001 

Between 10 am and 6 pm 95 (22) 294 (17)  

Average hours spent training outdoors a week     0.022 

!4 hours 156 (36) 915 (53)  

Use of sunscreen on exposed skin during outdoor training     <0.001 

Yes, always 138 (32) 121 (7)  

Sunscreen application site     <0.001 

All exposed skin 177 (41) 622 (36)  

Moment of sunscreen application     <0.001 

Immediately before training 177 (41) 950 (55)  

At least 30 minutes before training 246 (57) 725 (42)  

Before and during training 9 (2) 52 (3)  

Sun protection factor     0.005 

!30 332 (77) 1209 (70)  

Wearing a hat during outdoor training     <0.001 

Yes, always 65 (15) 293 (17)  

Wearing a shirt during outdoor training     0.882 

      Yes, sleeveless or short–sleeved shirt 
 

410 (95) 1623 (94)  

Use of sunglasses during outdoor training     0.300 

Yes 138 (32) 518 (30)  

History of sunburn during outdoor training in past 2 years     0.241 

Yes 48 (11) 155 (9)  

    Site of sunburn      

     Scalp     0.024 

  Yes 4 (9) 37 (24)  

     Ears     0.050** 

  Yes 1 (2) 19 (12)  

     Neck     <0.001 

  Yes 8 (17) 80 (52)  

*Chi-square test **Fisher exact test; Boldface indicates statistical significance (p<0.05) 
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Appling the score, 76.5% of the athletes were considered to have inadequate sun-related 

behaviour. Of these, 83% were men and 66% had black or brown skin that tans easily. Factors 

with most impact on the score were gender (male OR – 2.85; 95% CI 2.21-3.67), skin type (brown 

skin OR – 1.45; 95% CI 1.17-1.81), marital status (married or life partner OR – 0.76; 95% CI 0.59-

0.97) and average of hours spent training (!4 hours OR 0.64; 95% CI 0.51-0.79). There were no 

differences in level of education between the groups with adequate versus inadequate behaviour.  

Results of univariate and multivariate analysis according to behaviour score are on Table 16. 
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Table  16 – Characterization of outdoor runners (n-2159) with adequate vs. inadequate behaviour applying the behaviour score at Porto Marathon (November 2014), 

the Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km race (June 2015), and the Porto half-marathon (September 2015) 

 Attitude        

 
Adequate (<5) 
(n=507; 23,5%) 

Inadequate (>=5) 
(n=1649; 76,5%) 

       

 n (%) n (%) p* OR(1) IC95% OR(2) IC95% 

Sex     <0,001       

Female 165 (33) 272 (17)  1,000 -  1,00 -  

Male 340 (67) 1370 (83)  2,444 1,94; 3,067 2,850 2,22; 3,67 

Age (years)     0,666       

<25 25 (5) 98 (6)  1,000 -  1,00 -  

25-44 384 (76) 1226 (75)  0,814 0,52; 1,282 0,692 0,41; 1,16 

>45 96 (19) 317 (19)  0,842 0,51; 1,382 0,761 0,43; 1,35 

Marital status     0,453       

Married/ Life partner 320 (63) 1010 (62)  0,924 0,75; 1,136 0,758 0,59; 0,96 

Education     0,702       

University or higher 305 (60) 976 (59)  0,961 0,78; 1,178 1,163 0,92; 1,47 

Skin type     0,001       

Light skin with freckles that burns easily and tans with difficulty 215 (42) 560 (34)  1,000 -  1,00 -  

Brown skin, tans easily/black skin 292 (58) 1089 (66)  1,432 1,17; 1,755 1,452 1,17; 1,81 

Average hours spent training outdoors a week      0,021       

!4 hours 275 (54) 798 (48)  0,791 0,65; 0,966 0,641 0,51; 0,79 

Well-informed about skin cancer (self-assessment)     <0,001       

Yes 156 (31) 448 (27)  1,000 -  1,00 -  

No 33 (7) 214 (13)  2,258 1,50; 3,400 1,809 1,14; 2,88 

Reasonably 315 (63) 980 (60)  1,083 0,87; 1,353 0,982 0,77; 1,25 

The following names are associated with skin cancer (Yes):      
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- Angioma 98 (20) 292 (19) 0,609 0,935 0,72; 1,208 0,906 0,69; 1,19 

- Fibropapilloma 49 (10) 152 (10) 0,932 0,985 0,70; 1,384 1,244 0,84; 1,84 

- Basal cell carcinoma 211 (44) 501 (33) <0,001 0,634 0,51; 0,782 0,750 0,57; 0,99 

- Actinic keratosis 84 (17) 193 (13) 0,009 0,692 0,52; 0,915 0,801 0,57; 1,13 

- Melanoma 434 (90) 1369 (91) 0,839 1,037 0,73; 1,466 1,201 0,83; 1,74 

- Seborrheic keratosis 63 (13) 182 (12) 0,537 0,908 0,67; 1,234 1,181 0,81; 1,73 

- Nevi 50 (10) 100 (7) 0,006 0,610 0,43; 0,872 0,738 0,49; 1,12 

- Squamous cell carcinoma 155 (32) 353 (23) <0,001 0,641 0,51; 0,802 0,823 0,61; 1,12 

R2 (Hosmer & Lemeshow)=0.06; 0.06 (Cox & Snell), 0.09 (NagelKerke); Model !2(17)=122.43, p<0.001. 
a Scoring system was devised to analyze failure to use or occasional use of sunscreen during outdoor training (1) vs. consistent use (0); application of sunscreen only on face, on face, ears, and neck, or on 

face, ears, neck, and upper limbs (1) vs. all exposed areas (0); application of sunscreen immediately before training (1) vs. before and during training/30 minutes before training (0); use of SPF < 30 (1) vs. ! 

30 (0); use of hat sometimes/never (1) vs. always (0); use of a sleeveless/short-sleeved shirt (1) vs. long-sleeved shirt (0); use of sunglasses (0) vs. non-use (1); history of sunburn during training in previous 

2 years (1) vs. no history (0); and training between 10 am and 6 pm (1) vs. training before 10 am or after 6 am (0). The maximum score was 9. Runners were considered to have inadequate sun exposure 

and protection behaviour when they scored ! 5. 

*Chi square test; **Fisher exact test; Boldface indicates statistical significance (p<0.05) 

(1) Odds Ratio Univarited; (2) Odds Ratio adjusted to all variables presented in this table; IC 95%- 95% Confidence Interva 
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e) Outdoor workers (VI) 

To assess behaviour towards sun exposure and skin cancer literacy among outdoor workers, a 

cross-sectional study took place at an outdoor construction site in Portugal (tunnel for a dam and 

hydroelectric plant in the North of Portugal). A questionnaire, composed of 23 questions, was 

adapted from the PSCA questionnaire to outdoor workers after a review of the literature.89 The 

following items were investigated: demographic, constitutional and socio-economic factors, 

behaviour towards sun exposure and literacy about skin cancer lesions and UV. The level of 

education was defined as primary education – 4 to 6 years of schooling, secondary education – 9 

to 12 years of schooling, university education – university degree. 

Fifty nine percent of the workers had primary or secondary education and participated in the 

construction work, and 41% had university education and had organization and supervisory 

functions of the construction. Demographic data are on Table 17.  

 

Table 17 - Distribution of study participants behaviour (n = 95) according to school education. The values are 

presented as absolute (n) and relative (%) frequencies. 

 Education  

 Primary 
(n=33; 34%) 

Secondary 
(n=24, 25%) 

University 
(n=39; 41%)  

 n (%) n (%) n (%) P 

Sex       <0,001** 

Male 32 (97) 24 (100) 26 (68)  

Skin photo type       0,596** 

I 3 (13) 1 (5) 1 (3)  
II 7 (29) 4 (20) 15 (39)  
III 8 (33) 8 (40) 15 (39)  
IV 6 (25) 6 (30) 6 (16)  
V 0 (0) 1 (5) 1 (3)  

Outdoor activities at work       <0,001* 
Yes 32 (97) 22 (92) 25 (64)  

Outdoor activities at leisure time       0,192* 

Yes 24 (75) 22 (92) 34 (87)  

Sunburn while outdoor working       <0,001** 
Yes, 1-2 times 6 (18) 2 (8) 5 (13)  
Yes, ! 3 times  6 (18) 0 (0) 0 (0)  
Don´t remember 5 (15) 0 (0) 0 (0)  

Sunburn at leisure time       0,056** 

Yes, 1-2 times 8 (25) 6 (25) 14 (36)  
Yes, ! 3 times  4 (13) 1 (4) 6 (15)  
Don´t remember 4 (13) 0 (0) 0 (0)  

Performed skin cancer screening        

Yes 3 (10) 1 (4) 11 (28) 0,024** 
Periodic SSE        

Yes 9 (28) 8 (35) 19 (49) 0,202* 

Tropical holidays        

Yes 10 (31) 3 (13) 21 (54) 0,003* 

*Chi-square test; **Fisher exact test; SSE - skin self-examination 
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Eighty one percent refer outdoor activities at work and 84% had outdoor activities at leisure time. 

Nineteen percent had history of sunburn while working and 40% recall a sunburn at leisure time. 

Eighty four percent never had a skin cancer screening and only 36% performed periodic skin self-

examination. 

Less differentiated workers had more outdoor activities while working (97% of primary education 

and 92% of secondary education workers versus 64% of university education, p<0.001), had more 

sunburns while outdoor working (44% versus 13%, p<0.001), and were less likely to be screened 

for skin cancer (10% of primary education and 4% of secondary education workers versus 28% of 

university education, p-0.024).  

 

f) Educators, health professionals and other groups (VII) 

To ascertain whether there are differences among educators, health professionals and other 

groups concerning behaviour, skin cancer knowledge and SSE, a descriptive cross sectional study 

was conducted at PSCA annual meeting and beach entrance in 2013. Students and individuals 

under 21 years were excluded. A questionnaire composed of 26 questions was developed by 

researchers after a review of the literature.98 The following items were investigated: demographic, 

constitutional and social factors, UV exposure habits, skin cancer knowledge and SSE. 

The questionnaire was completed by 891 individuals.   

Characteristics of the studied population are in Table 18.  
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Table 18 - Demographic data and individual risk factors 

Teacher 
(n – 77) 

Nurse 
(n – 286) 

Pharmacist 
(n – 131) 

Physician 
(n – 184) 

Other 
(n – 185) 

    

n  (%)  n  (%)  n  (%)  n  (%)  n  (%)  p*  

Sex                                   
Male  9  (12)  9  (3)  21  (16)  46  (25)  74  (42)  <0.001  
Female  68  (88)  275  (97)  109  (84)  138  (75)  103  (58)     

Age                                   
<35 years  23  (30)  106  (37)  104  (80)  118  (65)  45  (25)  <0.001  
! 35 years  53  (70)  177  (63)  26  (20)  63  (35)  137  (75)     

    Average 40  38  26  29  47  0.001 
Graduation                                   

Basic  0  (0)  0  (0)  0  (0)  0  (0)  37  (23)  <0.001 
High school  0  (0)  0  (0)  0  (0)  0  (0)  93  (58)     
University  77  (100)  286  (100)  131  (100)  184  (100)  31  (19)     

Phototype                                   
I 1 (1) 7 (2) 3 (2) 3 (2) 5 (3) 0.322 

II 31 (40) 114 (40) 48 (37) 67 (36) 56 (30)  

III  33 (43) 120 (42) 63 (48) 89 (48) 107 (58)  

IV 12 (16) 43 (15) 17 (13) 25 (14) 17 (9)  

V 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)  

Eye colour                                  
Blue / Green 23 (31) 60 (21) 41 (31) 45 (25) 48 (26) 0,167 

Brown / Black 52 (69) 225 (79) 90 (69) 138 (75) 136 (74)  

Hair colour            

Brown/Black 60 (81) 243 (88) 110 (85) 165 (91) 158 (86) 0,271 

Blond/Red 14 (19) 33 (12) 19 (15) 17 (9) 25 (14)  

*Chi-square test  

 

The use of sunscreen was less referred by others (non educators and non health professionals - 

general population) (51% never use vs. 19% (p<0.001)). 88% of educators and health 

professionals wore sunglasses when exposed vs. 61% (p<0.001). 51% of educators and health 

professionals went on tropical holidays at least once over the last ten years vs. 27% (p<0.001). 

55% of the others never had a serious sunburn before the age of fifteen vs. 40% (p<0.001). Only 

3% of others used sunbeds vs. 9% (p 0.006). 

82% of educators and health professionals perform SSE vs. 67% of (p<0.001) but only 51% of 

them perform it in every 1 to 2 months. 

Data on behaviour towards UV exposure and SSE is in Table 19. 
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Table 19 - Behaviour towards UV exposure, sunburn history, outdoor occupation, tropical holidays, sunbed 

use and practice of SSE comparing educators and health professionals with general population  

**Chi-square test, SSE – skin self-examination 

 

2. KNOWLEDGE ABOUT PROTECTION MEASURES AND/OR SKIN CANCER (II, V, VI, VII) 

a) Primary school children (II) 

In 8 years, the proportion of right answers to knowledge questions, increased for 5 questions (with 

percentages ranging from 59% to 86% depending on the question), remained unchanged for 1 

question, and decreased for another (Does 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<.003). 

 

Educators and health 
professionals 

(n – 678) 

Others 
(n – 185) 

    

n (%) n (%) p* 

When exposed how often do you use sun protector factor?         
Never  127 (19) 94 (51) <0.001  
Sometimes  332 (50) 43 (23)    

Always  206 (31) 47 (26)    

When sunbathing how often do you use sun protector 
factor?  

       

Never  9 (1) 26 (15) <0.001  
Some times  124 (19) 45 (26)    
Always  520 (80) 102 (59)    

If you know you are going to stay more than 1 hour 
exposed to UV, do you usually use: 

     

Sun glasses – Yes 572 (88) 110 (61) <0.001 

Seek shade – Yes 501 (86) 147 (81) 0.149 
Protection clothes – Yes 323 (53) 69 (39) <0.001 

Hat – Yes 366 (62) 101 (57) 0.313 

Did you suffer any severe solar burning before than age of 
fifteen? - Yes  

 

396 

 

(60) 

 

83 

 

(45) 

  
<0.001 

Did you suffer any solar burning last summer? – Yes 222 (35) 43 (24)  0.004   
Do you have an outdoor occupation? – Yes 100 (15) 71 (39) <0.001 
Do you practice outdoor sports? – Yes 239 (35) 82 (45) 0.022 
Did you go on tropical holidays over the last 10 years? – 
Yes 

 

347 

 

(51) 

 

49 

 

(27) 

 
<0.001 

Have you ever used sunbeds? – Yes 58 (9) 5 (3) 0.006 
Do you practice SSE? – Yes 546 (82) 123 (67)  <0.001 

     If yes, how often?         
         1 per month  170 (31) 35 (29) 0.015  
         Every 2 months  107 (20) 15 (13)    
         Every 6 months  151 (28) 29 (24)    
         Every year  115 (21) 41 (34)    
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Table 20 - Sun-related knowledge for 2004 and 2012  

 2004 
(n=1233) 

2012 
(n=881) 

 

 n (%)  n (%) P* 
The intensity of the sun in your school garden is different to the intensity of the sun at the beach     .059 

False 678 (55)  528 (60)  

When it’s sunny, you only have to wear a hat if you go to the beach     <.001 

False 949 (77)  731 (83)  
The shade of a tree often provides good protection from the sun     .005 

True 1036 (84)  696 (79)  
The best time for practicing sports or being at the beach is from 12 AM to 16 PM      .005 

False 863 (70)  670 (76)  

Sunscreen provides better protection than a shirt     .003 
False 518 (42)  317 (36)  

All sunscreens have the same protection factor     .645 

False 937 (76)  678 (77)  
The best protection from the sun is a hat and a shirt and sunscreen on exposed skin       .047 

True 1011 (82)  749 (85)  

*Chi-square test  

 

b) Outdoor runners (V) 

With regards to skin cancer literacy, 90% of the runners knew that MM was a malignant lesion but 

this percentage fell to 37% when asked about BCC. Even fewer recognized SCC and AK as being 

malignant (27% and 14%, respectively). With regard to benign lesions, angioma was considered to 

be premalignant or malignant by 21% of respondents, seborrheic keratosis by 13%, fibropapilloma 

by 11%, and moles by 8%.  In general, the  runners’ self-assessment of their level of skin cancer 

literacy was quite good, as those who stated that they were well-informed about skin cancer gave a 

higher percentage of correct answers. 

On analysing the results according to level of education (secondary or lower vs. third-level), a 

higher proportion of runners with a university degree or higher had adequate skin cancer literacy. 

In multivariate analysis, those who consider themselves not informed about skin cancer are more 

predisposed to an inadequate behaviour and those who claim to know what a BCC is seem to be 

predisposed to an adequate behaviour. 
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Table 21 – Literacy among outdoor runners according to level of education - Porto Marathon (November 

2014), the Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km race (June 2015), and the 

Porto half-marathon (September 2015) - (n-2159) 

 Education  

 Secondary/  lower 

  

Third-level 

  

 

 n % n % p* 

Well-informed about skin cancer     <0.001 

Yes 190 (22) 414 (32)  

The following names relate with skin cancer:      

   Basal cell carcinoma     <0.001 

    Yes 251 (29) 518 (40)  

   Actinic keratosis     0.016 

    Yes 104 (12) 194 (15)  

   Melanoma     <0.001 

    Yes 726 (84) 1230 (95)  

   Squamous cell carcinoma     0.001 

    Yes 155 (18) 388 (30)  

*Chi-square test; Boldface indicates statistical significance (p<0.05) 

 

Table  22 – Literacy among outdoor runners according to gender - Porto Marathon (November 2014), the 

Fathers’ Day 10-km race (March 2015), the Saint John’s Day 15-km race (June 2015), and the Porto half-

marathon (September 2015) - (n-2159)  

 Gender  

 Female 
  

Male 
  

 

 n (%) n (%) p* 

Education     <0.001 

University or higher 315 (73) 967 (56)  

Well-informed about skin cancer (self-assessment)     0.048 

Yes 134 (31) 466 (27)  

The following names are associated with skin cancer:      

   Basal cell carcinoma     0.014 

    Yes 177 (41) 587 (34)  

   Actinic keratosis     0.414 

    Yes 65 (15) 242 (14)  

   Melanoma     <0.001 

    Yes 415 (96) 1537 (89)  

   Squamous cell carcinoma     0.106 

    Yes 125 (29) 432 (25)  

*Chi-square test **Fisher exact test; Boldface indicates statistical significance (p<0.05) 
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c) Outdoor workers (VI) 

University education workers had a better literacy about skin cancer lesions (BCC, SCC and MM), 

but most of them don`t associate AK to skin cancer risk. About 50% of all educational level workers 

consult regularly the PIAS information about weather conditions (temperature, wind and UV). 

Eighty two percent of university education workers claim to know UV index information (versus 

59% of primary education and 52% of secondary education workers, p 0.027), but among those 

only 54% recognize UV index scale (1 to 11). When asked about UV index relation with 

temperature, 95% of university education workers knows that an elevated UV index does not 

presuppose a hot temperature, but only 44% of primary education workers and 29% of secondary 

education workers understands that (p < 0.001). 

 

Table 23 - Distribution of study participants literacy (n = 95) according to school education. The values are 

presented as absolute (n) and relative (%) frequencies. 

 Education  

 Primary 
(n=33; 34%) 

Secondary 
(n=24, 25%) 

University 
(n=39; 41%) 

 

 n (%) n (%) n (%) p 

The following names are related to skin cancer:        

  Actinic keratosis       0,116* 

Yes 3 (23) 5 (50) 13 (59)  

  Basal cell carcinoma       0,004** 

Yes 8 (62) 4 (50) 26 (96)  

  Squamous cell carcinoma       0,004** 

Yes 6 (50) 4 (50) 25 (93)  

  Melanoma       0,001** 

Yes 9 (60) 5 (50) 29 (97)  

Use to consult PIAS information       0,874* 

Yes 13 (50) 9 (43) 19 (49)  

Knows UV index        0,027* 

Yes 17 (59) 12 (52) 32 (82)  

If yes, which is the scale?       0,766* 

1, 15, 20, 30, 40, 50 7 (54) 7 (58) 13 (46)  

1 to 11 6 (46) 5 (42) 15 (54)  

When UV index is high, temperature is always hot       <0,001* 

False 11 (44) 6 (29) 37 (95)  

*Chi-square test; **Fisher exact test, PIAS – Portuguese Institute of Atmosphere and Sea 
 

d) Educators and health professionals and other groups (VII) 

The questionnaire was completed by 891 individuals.  73% of educators and health professionals 

vs. 14% of others knew what an AK is (p<0.001).  
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Table 24 - Literacy about actinic keratosis comparing educators and health professionals with general 

population  

*Chi-square test  

 

C. SECONDARY PREVENTION 

We investigated the outcomes of screening high risk patients selected by a GP (VIII) and 

Euromelanoma (IX), and the features for the early diagnosis of two rare forms of MM, NUM and LM 

(X, XI). Playing in the tertiary prevention field, we also studied the risk of developing a second skin 

cancer after a first diagnosis of NMSC and / or MM (XII).   

Methods and results are summarized below.  

Data analysis was performed using contingency tables and the chi squared test for independence. 

Statistical significance was established at a p value of less than 0.05. Cohen’s kappa coefficient 

between dermatologist and GPs was calculated (VIII). 

We performed a Cox proportional hazard regression analysis in order to identify variables 

assessed at the diagnosis of the first skin cancer significantly associated with occurrence of new 

skin neoplasms. We firstly performed univariable analyses, and then included all variables with at 

least marginal association (p<0.150) with the dependent variable in a multivariable model. 

Concerning the occurrence of new NMSC, we also obtained Kaplan-Meier survival curves 

comparing patients who presented with a NMSC at first diagnosis versus those who did not (XII). 

 

1. SCREENING AND EARLY DETECTION  

a) Screening selected by GP (VIII) 

In the setting of primary health care unit of high risk population for skin cancer, mainly fisherman 

and farmers, a location next to the sea in the North of Portugal, a three-step study was performed. 

The first step was a 3-h training course on skin cancer and risk factors, given by two 

dermatologists to GPs and nurses. The training focused on epidemiology, etiology, clinical pictures 

Educators and health 
professionals 

(n – 678) 

Others 
(n – 185) 

  

n (%) N (%) p*  

Graduation         
Basic  0 (0) 37 (23) <0.001  
High school  0 (0) 93 (50)    

University  678 (100) 31 (19)    

Do you know what actinic keratosis are? – No 170 (27) 159 (86) <0.001  
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of skin type, benign lesions, pre malignant lesions, skin cancer, and skin cancer risk factors. 

Euromelanoma flyers and posters were distributed. A validated questionnaire, the same as the 

Euromelanoma day,143 used to register the data during the screening, was presented and 

discussed.  

Patients belonging to the area of the primary health care unit with at least one risk factor for skin 

cancer were eligible. Patients receiving skin cancer aftercare or active treatment were excluded. 

Risk factors for skin cancer considered were family history (first-degree) of skin cancer, multiple 

melanocytic nevi (>50 nevi, diameter > 5 mm), clinically atypical nevi (according to the ABCDEs 

rule - asymmetry, irregular border, heterogeneity of colour, diameter > 5 mm, evolution - growing 

lesion), new suspicious or evolving lesion, medium/large congenital nevi, low skin photo type (I,II), 

light eyes, fair hair, tendency to freckle, sunbed use, intermittent intense sun exposure, sunburn 

history, UV damaged skin, immunosuppression, x-ray damage skin, and outdoor 

profession/occupation.  

In the second step, individuals were recruited by their GP from their regular consultation for 2 

months. Consecutive convenience sample was selected by 11 GPs.  

The third step consisted in a screening of the patients selected by a team of six dermatologists, 

performing whole-body observation using manual dermoscopy. Whole-body examination 

performed by GPs was documented on a paper form that was reviewed and completed by the 

dermatologist during the screening.  

Demographic data, risk factor for skin cancer and clinical diagnoses of skin cancer, pre malignant 

lesions, and risk lesions data were registered.  

Patients with leucoplasia and AK were successfully treated, in the same day of the screening, with 

cryotherapy and re-observed by two Dermatologist, two weeks after treatment. Prevention 

counselling and surveillance were advised for all those patients.  

108 patients were referenced by GPs to the dermatologist screening, 35% were males and 65% 

were females, with a mean age of 54 years. 5% were illiterate, 47% had basic school education 

and only 12% had university education. Population risk factors for skin cancer are described in 

table 25. 
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Table 25 – Population risk factors for skin cancer. 

 (n – 108; %) 
Outdoor occupation, n (%)   

            Yes (> 1 year) 40 (37) 

Recent  new or modified skin lesion , mean (sd)  

            Yes 72 (66) 

Skin type, n (%)  

              I 8 (7) 

              II 42 (39) 

              III 51 (47) 

              IV – VI 7 (6) 

Sunburn before the age of 10 years  

             No 80 (74) 

             Yes 14 (13) 

             Don´t remember 14 (13) 

Sunburn between 10 to 18 years  

             No 64 (59) 

             Yes 29  (27) 

             Don´t remember 15 (14) 

Use of sunscreen when exposed  

              Never 39 (36) 

              Some times 24 (22) 

              Always 45 (42) 

SPF 

 

 

             < 15 16 (15) 

             15 – 29 8 (7) 

             30 – 49 68 (63) 

              > 50 16 (15) 

Number of weeks per year spent in sun holidays   

              0   48 (44) 

              1 - 2  41 (38) 

              3 - 4  14 (13) 

              >  4 5 (5) 

Use of sun beds  

             No 108 (100) 

Family history of skin  cancer  

            No 98 (90) 

            Yes, one relative 5 (5) 

            Yes, two relatives 1 (1) 

            Don´t know 4 (4) 

Personal history of skin cancer   

            No 101 (94) 

            Yes, melanoma 1 (1) 

            Yes, NMSC  4 (4) 

            Don´t know 2 (1) 

Recurred to screening only because it is advisable to do a skin cancer screening  

            No 104 (96) 

 

Significant clinical diagnostics from Dermatologists examination were: atypical nevi in 31%, AK in 

31%, leucoplasia in 5%, BCC in 7%, SCC in 8% and MM in 1% of the patients.  

Although the GP was able to identify risk factors and suspicious lesions, diagnostic agreement 

between GP’s and Dermatologist occurred in 38.9% of patients. 25 % of agreement was in atypical 
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nevi, 12% in AK, 0.9% in BCC and 0.9% in SCC. Cohen’s kappa coefficient between Dermatologist 

and GP´s concerning the principal diagnostic was 0.18.  

Patients were tracked, and all NMSC and MM pathology matched the clinical diagnosis of the 

dermatologist. 

 

b) Unselected screening – Euromelanoma (IX) 

Evaluation of data from the completed Euromelanoma questionnaires during the Euromelanoma 

screening day in Portugal mainland and Islands, in public and private institutions from 2010 to 

2016. 

The free screening was performed every year on the middle of May, two weeks after a press 

conference, when the importance of the topic and the most important risk factors were recalled in 

order to alert and sensitize the higher risk individuals to participate. The social media disseminated 

the informational poster and leaflets with information of care with the sun, how to perform SSE, the 

major skin cancers and pre malignant or risky lesions. All public and private Dermatology Services 

were invited to attend. 

9862 participants were included, 63% female and 37% male. The mean age was 48 years, (3% 

less than 18 years, 65% between 18 and 55 years and 33% older than 55 years). Regarding the 

educational level, 40% had university education, 39% secondary education, 14% primary 

education and 7% professional education. There were no statistically significant differences over 

the years in terms of gender and schooling of participants. Regarding the age, in 2016 42% of the 

participants had more than 55 years (vs. 23% in 2010 p <0.001). Characterization of participants is 

on Table 26. 
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Table 26 – Characteristics of study participants (n = 9862) with respect to skin photo type and sun exposure. 

 n (%) 
Skin type   

I – very fair skin, always burns, never tans  689 (7) 

II – light skin, burns frequently, hardly tans 3910 (41) 

III – light brown skin, sometimes burns, gradually tans 4541 (47) 

IV to VI – dark brown or black skin, rarely burns, tans easily 487 (5) 

Severe sunburn (painful, redness or blistering skin, that lasts 2 or more days)    

- Before 10 years old   

No 6134 (78) 

Yes 1681 (22) 

- Between 10 to 18 years old   

No 4158 (48) 

Yes 4577 (52) 

Use of sunscreen when sun exposed:   

-Outdoor more than 1 hour (not taking sunbath)   

Never 4383 (47) 

Sometimes 2850 (30) 

Always 2115 (23) 

 -Taking sunbath   

Never 946 (10) 

Sometimes 2242 (24) 

Always 6107 (66) 

SPF   

<30 932 (19) 

!30 3975 (81) 

Spent one year or more in a tropical country   

No 8362 (87) 

Yes 1308 (13) 

mdn-median; P-Percentil 

 

Forty-nine percent of participants spend one to two vacation weeks in the sun each year. Only 2% 

attend or have attended sunbeds. From 2010 to 2016 there were no statistically significant 

differences in the skin type, sunburns, number of sun vacations weeks, sunbed use and outdoor 

sports practice. Although there has been no change in the frequency of sunscreen use (about 66% 

of participants always use it when sunbathing and 23% always use it when sun exposed for more 

than one hour, even if they are not sunbathing), the use of sun protection factor ! 30 increased 

from 65% in 2010 to 85% in 2016 (p <0.001). 

The main reasons for screening were: having many “moles” (54%), the presence of recent / 

suspected lesion (27%), it is always advisable to perform a screening (25%), a relative or a friend 

had skin cancer (6%), personal history of skin cancer (2%). 

There was no significant evolution of these data between 2010 and 2016. However it should be 

noted that the number of participants repeating attendance from previous campaigns has been 

increasing (11% in 2010 to 14% in 2016, p-0.006). The number of patients submitted at least once 

in life to complete skin examination increased from 26% in 2010 to 34% in 2016 (p <0.001). 
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Regarding the physical examination in 96% of cases the skin examination was complete. This 

variable was constant throughout the study years. The use of a dermatoscope in the inspection of 

the lesions  increased over time, ranging from 68% of cases in 2010 to 78% in 2016 (p <0.001).   

 

Table 27 - Characterization of study participants (n = 3112) regarding the clinical examination - 2010 vs. 
2016 

  Euromelanoma   
 Total 

(n=3112) 
2010 

(n=1409; 14%) 
2016 

(n=1703; 17%) 
 

 

 n (%) n (%) n (%)  p*  

Dermatoscope use         <0,001  

No 704 (26) 369 (32) 335 (22)   

Yes 1977 (74) 768 (68) 1209 (78)   

The lesion was detected by         0,001***  
The patients 394 (64) 321 (69) 73 (50)   

Dermatologist 189 (31) 128 (27) 61 (42)   

Other health professional 10 (2) 5 (1) 5 (3)   

Spouse / partner 12 (2) 7 (2) 5 (3)   

Another person 6 (1) 5 (1) 1 (1)   

Skin examination         0,660 

Complete 2528 (96) 1164 (96) 1364 (96)   

Parcial 110 (4) 53 (4) 57 (4)   

*Chi-square test  

 

Significant clinical diagnosis from Dermatologists examinations were: more than 50 melanocytic 

nevi in 9%, actinic lentigines in the neck / back area in 41%, atypical melanocytic nevi in 20%, AK 

in 6%, BCC in 3%, SCC in 0.4% and MM in 1% of the participants. 
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c) NUM early diagnosis (X) 

All cases of NUM from 2008 to 2013 were retrieved from the dermatopathological database of our 

department. Clinical and dermoscopic photographs of all cases were examined by three 

dermatologists, and pathology slides were reviewed by one pathologist and one 

dermatopathologist.  

Demographic data, including age at the time of diagnosis, sex, location, family and personal history 

of MM, history of trauma of the affected finger, delay to diagnosis, clinical and dermoscopy 

features, histopathological study, treatment modalities, immediate complications of treatment, if 

any, and follow-up events (recurrence and metastasis) and follow up time were registered. 

Analysed clinical features included location, melanonychia width (0-3mm, 3-6 mm, > 6 mm) and 

Hutchinson sign (periungual pigmentation). Dermoscopic features evaluated consisted in dark 

background, brown bands with lines regular versus irregular in colour, brown bands with irregular 

lines in width and spacing, haphazard pigmentation on the hyponychium (micro Hutchinson sign) 

and ill-defined edges. The pathologic features included irregular crowding of melanocytes in the 

basal and suprabasal layers; confluence of melanocytes, multinucleated cells, and a lichenoid 

infiltrate; few melanocytes in the basal and suprabasal layers with irregular distribution and some 

hyperchromatic nuclei; occasional melanocyte in high spinous layer; irregular distribution with 

dense melanocytes in the matrix, hyponychium, and adjacent skin of the tip of the digit but only few 

cells in the nail bed. The number of biopsies needed until the diagnosis of NUM was also 

registered. 

Six out of 79 MM patient had NUM (4,74%). All the 6 patients were Caucasians, 50% skin type II 

and 50% skin type III. Four female and 2 male patients, mean age 61 years. Two lesions were 

located on the fingers (one thumb and one fifth finger) and four lesions on the toes (all on the 

hallux). The right side was involved in four patients and the left side in two patients. 

One patient had a past personal history of MM in another location and none gave a family history 

of MM. Only one patient reported a previous trauma of the affected nail. The average delay of 

diagnosis was 3.5 years, ranging from 3 months to 7 years. The lesion was detected by a 

dermatologist in three cases, by the patient in two cases and by a relative in one case. 

All patients presented a longitudinal melanonychia. There were no amelanotic cases.  The width of 

the melanonychia was between 3 to 6 mm in 4 patients, narrower than 3 mm in 1 and larger than 6 

mm in another one. A clinically apparent Hutchinson sign was present in two patients. 

At dermoscopy all patients had a dark brown background, 5 of them had brown bands with 

irregular lines in width, spacing and colour. One patient had regular lines. Two cases showed ill-

defined edges. Micro Hutchinson´s sign, was observed in 4 cases.  
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A tangential excisional biopsy specimen was taken from the matrix and nail bed after reflection of 

the proximal nail fold and separation of the nail plate from the matrix and proximal nail bed. Despite 

clinical suspicion, the pathology may be unclear, that is why two patients needed a second biopsy 

before the diagnosis was reached. All cases were diagnosed as in situ NUM.  

 

Table 28 - Clinical, dermoscopic and pathologic features of in situ NUM  

Features Number (%) of patients (n – 6) 

Clinical Features 

 

 

Longitudinal melanonychia width 

 

 

    < 3 mm 1 (16,6) 

  
3-6 Mm 4 (66,6) 

 
    > 6 mm 

 

1 (16,6) 

Amelanotic lesion 0 (0) 

 
Hutchinson´s sign  

 
    Yes 

 

2 (33,3) 

    No 4 (66,6) 

 
Dermoscopic features     

 
    Dark background  -  Brown bands with lines irregular in colour 5 (83,3) 

    Dark background  - Brown bands with lines regular in colour 1 (16,6) 

    Brown bands with lines irregular in width and spacing 5 (83,3) 

 
   Haphazard pigmentation on the hyponychium – Hutchinson´s sign 4 (66,6) 

 
    Ill-defined edges 

 

2 (33,3) 

Pathologic features      

 
   Irregular crowding of melanocytes in the basal and suprabasal layers 3 (50) 

 
   Confluence of melanocytes, multinucleated cells, and a lichenoid infiltrate 3 (50) 

    Few melanocytes in the basal and suprabasal layers with irregular distribution. Some 

hyperchromatic nuclei 

1 (16,6) 

   Occasional melanocyte in high spinous layer. 1(16,6) 

    Irregular distribution with dense melanocytes in the matrix, hyponychium, and adjacent 

skin of the tip of the digit but only few cells in the nail bed 

3 (50) 

 Number of biopsies needed until the diagnosis of in situ NUM  

 
    Mean 

 

1,3 

    1 4 (66,7) 

 
    2 2 (33,3) 

  

After histopathologic confirmation of in situ NUM, surgical excision of the whole nail unit including 

the two lateral nail folds, the proximal nail fold and the distal pulp of the finger/toe with an extra 

margin of 6 mm, down to the bone of the terminal phalanx including the periosteum (the deep 

margin was the cortical bone), was performed.  The defect was immediately closed in four patients 

with a full thickness skin graft from the inner arm or the inner thigh, depending on the defect 

location (finger or toe, respectively). Two patients healed by second intention, and although they 
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had the longest healing period of approximately 2 months their cosmetic outcome was superior as 

there was less tissue depression over the surgical defect. 

The healing was good in all patients, both cosmetically and functionally. The mean time of follow 

up was 25.2 months, ranging from 4 to 62 months. There was no evidence of recurrence or 

metastases in any of the patients. 

 

d) LM early diagnosis (XI) 

All LM patients presenting to a single Dermatology centre from July 2007 to July 2017 were 

included. For all patients, LM diagnosis was clinically suspected by a senior dermatologist and 

confirmed by histopathology. For all LM, anatomical location, laterality, diameter, “ABCDE” signs, 

and dermoscopic features as well as the patients’ demographic characteristics (gender, age and 

working status), skin type, number of nevi, and past and familiar history of other skin neoplasms, 

were recorded. Facial versus extra-facial LM were compared. 

Dermoscopic features were classified independently by two trained dermatologist after image 

registry with Molemax HD (version 1.8) ®, 30x magnification. The registered features were: atypical 

pigment network, disappearance of follicular structures, white striae, irregular pseudopods, 

annular-granular pattern, rhomboidal structures, milky red areas, multicomponent (! 3 structures), 

peppering, irregular follicular pigmentation, irregular dots / globules, grey pseudo network, 

angulated lines, polymorph vessels (! 2 types of vessels), dot vessels, hook vessels, glomerular 

vessels, irregular linear vessels, helicoidal vessels. One case missed the registry by system failure. 

Over the assessed 10-year period, we observed a total of 21 LM (out of 152 MM observed within 

the same period, 13.82%), of which 12 had an extra-facial location. Half of the latter were located 

on the upper limbs (upper arm: n=3; forearm: n=2; hand: n=1), followed by the lower limbs (lower 

leg: n=4; thigh: n=1) and the upper back (n=1). In all patients, LM was first suspected by a 

dermatologist. The median age at diagnosis was 63 years (ranging from 38 to 84 years). 

Most LM cases were female (16/21) and occurred in patients with skin type II (13/21) and less than 

25 nevi (13/21). More than half of the patients (11/21) had a past history of a skin neoplasm or AK. 

The median diameter for the assessed LM was 6 mm (IQR= 4.5 mm - ranging from 1 to 15 mm), 

corresponding to a median diameter of 5.1 mm among female (IQR=5.3 mm), and 8.0 mm among 

male (IQR=2.5 mm).  

Facial LM were observed for half of the female patients (8/16) but for only one-fifth (1/5) of male 

patients. Results of the comparisons between facial versus extra-facial LM are on Table 29. 
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Table 29 - Description of cases of facial and extra-facial lentigo maligna (LM) in 21 patients 

 Facial LM (n=9) Extra-facial LM (n=12) Total (n=21) 

Gender – n (%)    

Male 1 (11.1) 4 (33.3) 5 (23.8) 

Female 8 (88.9) 8 (66.7) 16 (76.2) 

Age (years) – median (IQR) 63 (10) 64 (16) 63 (15) 

Working status – n (%)    

Active 6 (66.7) 8 (66.7) 14 (66.7) 

Retired 3 (33.3) 4 (33.3) 7 (33.3) 

History of living in a tropical country – n (%) 2 (22.2) 0 (0) 2 (9.5) 

Immunosuppressive therapy – n (%) 0 (0) 0 (0) 0 (0) 

Skin type – n (%)    

I 1 (11.1) 1 (8.3) 2 (9.5) 

II 5 (55.6) 8 (66.7) 13 (61.9) 

III 3 (33.3) 3 (25.0) 6 (28.6) 

Number of nevi – n (%)    

<25 6 (66.7) 7 (58.3) 13 (61.9) 

25-50 1 (11.1) 5 (41.7) 6 (28.6) 

51-100 2 (22.2) 0 (0) 2 (9.5) 

Guttate hypomelanosis – n (%) 8 (88.9) 8 (66.7) 16 (76.2) 

Past history of other neoplasms/lesions – n (%) 5 (55.6) 7 (58.3) 12 (57.1) 

Melanoma 1 (11.1) 0 (0) 1 (4.8) 

Basal cell carcinoma 3 (33.3) 2 (16.7) 5 (23.8) 

Squamous cell carcinoma 2 (22.2) 2 (16.7) 4 (19.0) 

Actinic keratosis 5 (55.6) 6 (50.0) 11 (52.4) 

Other neoplasms a 1 (11.1) 1 (8.3) 2 (9.5) 

Family history of skin neoplasms b – n (%) 1 (14.3) 0 (0) 1 (6.2) 

Melanoma 0 (0) 0 (0) 0 (0) 

Basal cell carcinoma 1 (14.3) 0 (0) 1 (6.2) 

Squamous cell carcinoma 1 (14.3) 0 (0) 1 (6.2) 

Solar lentigo – n (%) 8 (88.9) 12 (100) 20 (95.2) 

Laterality – n (%)    

Left 5 (55.6) 5 (41.7) 10 (47.6) 

Right 2 (22.2) 7 (58.3) 9 (42.9) 

Not applicable 2 (22.2) 0 (0) 2 (9.5) 

Diameter (mm) – median (IQR) 5.6 (3.2) 5.0 (3.3) 6.0 (4.5) 

Diameter > 12 mm 3 (33.3) 0 (0) 3 (14.3) 

Invasive LM c – n (%) 1 (11.1) 4 (33.3) 5 (23.8) 

Breslow’s depth c (mm) – median (IQR) 0.4 (0) 0.2 (0.1) 0.2 (0.1) 

Amelanotic LM – n (%) 2 (22.2) 1 (8.3) 3 (14.3) 

“ABCDE” signs – n (%) 9 (100) d 11 (81.7) d 20 (95.2) d 
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Asymmetry 5 (55.6) 7 (58.3) 12 (57.1) 

Border 6 (66.7) 8 (66.7) 14 (66.7) 

Colour 1 (11.1) 5 (41.7) 6 (28.6) 

Diameter ! 6 mm 6 (66.7) 5 (41.7) 11 (52.4) 

Evolution    

Evolving lesion 3 (33.3) 3 (25.0) 6 (28.6) 

De novo lesion 0 (0) 3 (25.0) 3 (14.3) 

Stable lesion 0 (0) 0 (0) 0 (0) 

Unknown by the patient 6 (66.7) 6 (50.0) 12 (57.1) 

Dermoscopic findings e – n (%)    

Atypical pigment network 1 (11.1) 10 (90.9) 11 (55.0) 

Disappearance of follicular structures 7 (77.8) 0 (0) 7 (35.0) 

White striae 1 (11.1) 0 (0) 1 (5.0) 

Irregular pseudopods 0 (0) 3 (27.3) 3 (15.0) 

Annular-granular pattern 6 (66.7) 0 (0) 6 (30.0) 

Rhomboidal structures 3 (33.3) 0 (0) 3 (15.0) 

Milky red areas 2 (22.2) 2 (18.2) 4 (20.0) 

Multicomponent (! 3 structures) 6 (66.7) 1 (9.1) 7 (35.0) 

Peppering 2 (22.2) 3 (27.3) 5 (25.0) 

Irregular follicular pigmentation 6 (66.7) 0 (0) 6 (30.0) 

Irregular dots/globules 0 (0) 2 (18.2) 2 (10.0) 

Gray pseudo-network 2 (22.2) 0 (0) 2 (10.0) 

Angulated lines 1 (11.1) 0 (0) 1 (5.0) 

Polymorph vessels (!2 types) 2 (22.2) 0 (0) 2 (10.0) 

Dot vessels 1 (11.1) 1 (9.1) 2 (10.0) 

Hook vessels 0 (0) 0 (0) 0 (0) 

Glomerular vessels 0 (0) 1 (9.1) 1 (5.0) 

Irregular linear vessels 2 (22.2) 1 (9.1) 3 (15.0) 

Helicoidal vessels 2 (22.2) 0 (0) 2 (10.0) 

IQR = interquartile range; a Includes one patient with history of thyroid cancer and another with history of leiomyoma; b Family history of 

melanoma is unknown for 6 patients, while family history of basal cell carcinoma and squamous cell carcinoma are unknown for 5 

patients; c All invasive LM were staged as Clark Level II and Breslow Stage I; d Frequency of patients presenting with at least one 

“ABCDE” sign. For facial LM, 1/3 of patients only presented with one “ABCDE” sign, while 2/3 of them presented with 2 or more criteria. 

For extra-facial LM, 17% of patients only presented with one sign, while 75% presented with two or more signs. e Dermoscopic 

information not available for one patient. 

 

Of the “ABCD” signs, asymmetry, irregular border and diameter ! 5 mm were observed in more 

than half of the neoplasms; however, the presence of at least three ABCD signs was only present 

in 2 out of 6 cases of LM with diameter < 5mm. The most common dermoscopic findings were 

atypical pigment network (11/20), disappearance of follicular structures (7/20) and multicomponent 

pattern (7/20). Five lesions were invasive – LMM - all of them staged as Clark level II, having a 
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median Breslow’s depth of 0.2 mm (IQR=0.1mm); 4 of them were extra-facial and only the facial 

one had more than 12 mm. Results of the comparisons between neoplasms of < 5 mm versus ! 5 

mm diameter are presented in Table 30.   
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Table 30 – Comparison of the frequency of “ABCDE” signs and dermoscopic findings in lentigo maligna (LM) 

cases with < 5 mm and ! 5 mm diameter 

 LM with diameter 
<5mm (n=6) 

LM with diameter > 
5mm (n=12) 

Total (n=21) 

“ABCDE” signs – n (%) 2 (33.3)a 10 (66.7)a 12 (57.1)a 

Asymmetry 2 (33.3) 10 (66.7) 12 (57.1) 

Border 3 (50.0) 11 (73.3) 14 (66.7) 

Colour 2 (33.3) 4 (26.7) 6 (28.6) 

Diameter > 6mm 0 (0) 11 (73.3) 11 (52.4) 

Evolution b 4 (66.7) 5 (33.3) 9 (42.9) 

Dermoscopic findings c – n (%)    

Atypical pigment network 5 (83.3) 6 (42.9) 11 (55.0) 

Disappearance of follicular structures 1 (16.7) 6 (42.9) 7 (35.0) 

White striae 0 (0) 1 (7.1) 1 (5.0) 

Irregular pseudopods 1 (16.7) 2 (14.3) 3 (15.0) 

Annular-granular pattern 1 (16.7) 5 (35.7) 6 (30.0) 

Rhomboidal structures 0 (0) 3 (21.4) 3 (15.0) 

Milky red areas 1 (16.7) 3 (21.4) 4 (20.0) 

Multicomponent (! 3 structures) 1 (16.7) 6 (42.9) 7 (35.0) 

Peppering 2 (33.3) 3 (21.4) 5 (25.0) 

Irregular follicular pigmentation 1 (16.7) 5 (35.7) 6 (30.0) 

Irregular dots/globules 1 (16.7) 1 (7.1) 2 (10.0) 

Gray pseudo-network 0 (0) 2 (14.3) 2 (10.0) 

Angulated lines 0 (0) 1 (7.1) 1 (5.0) 

Polymorph vessels (!2 types) 0 (0) 2 (14.3) 2 (10.0) 

Dot vessels 1 (16.7) 1 (7.1) 2 (10.0) 

Hook vessels 0 (0) 0 (0) 0 (0) 

Glomerular vessels 0 (0) 1 (7.1) 1 (5.0) 

Irregular linear vessels 0 (0) 3 (21.4) 3 (15.0) 

Helicoidal spiral vessels 0 (0) 2 (14.3) 2 (10.0) 

a Frequency of cases with at least 3 “ABCDE” signs simultaneously present;  b Comprises cases of evolving and de novo lesions; c 

Dermoscopic information not available for one patient. 
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2. RISK FACTORS FOR DEVELOPMENT OF SECOND SKIN CANCER  

a) Risk factors for metachronous neoplasms (XII) 

We performed a retrospective cohort study assessing all patients presenting with at least one 

biopsy-proven skin neoplasm between July 2007 and July 2017 to a single institution (a private 

dermatology centre in the North of Portugal). For all patients, we recorded the number of 

synchronous neoplasms, their histological type (BCC, SCC, MM or other), their anatomical 

location, and whether they were or not infiltrative (for BCC)/invasive (for SCC and MM). Patients 

with genetic syndromes associated with multiple skin cancers and immunosuppressed by organ 

transplantation were not included. Follow-up periods were established according to the skin 

cancer type – every 3 to 6 six months for MM in the first 5 years, and thereafter annually; every 6 

months for NMSC in the first 3 years, and thereafter annually.  

We assessed whether the included patients developed new cutaneous neoplasms (metachronous 

tumours) until July 2017 and recorded the diagnosis date for the first new neoplasm of each 

histological type. We calculated skin cancer survival free of skin cancer, corresponding to the time 

period between the date of the first diagnosed skin neoplasm(s) and either (i) the date of the next 

skin neoplasm diagnosed after the first one(s) or (ii) the date of last follow-up. Accordingly, we also 

calculated BCC and SCC specific survivals, respectively based on the dates of the first BCC and of 

the first SCC diagnosed after the first skin neoplasm(s).  

Within the studied period, we assessed 969 different patients with a total of 1584 skin neoplasms 

(in 675 patients, a single skin neoplasm was observed, while 294 individuals were diagnosed more 

than one skin neoplasm) and a median “free-of-new-neoplasms” follow-up time of 45 

months. Overall, 165 patients (17.0%) presented with new neoplasms after having been diagnosed 

with the first one. In most cases, these new neoplasms were of the same histological type as the 

first assessed lesion. Therefore, of all assessed patients, a total of 130 developed new BCC 

(13.4%; median follow-up time until a new BCC was diagnosed: 19 months), 47 developed new 

SCC (4.8%; median follow-up time: 19 months), and 7 developed new MMs (0.7%; median follow-

up time: 50 months) - figure 3. 

 

 

 

 

 

 



ANA FILIPA DUARTE  |  Skin cancer  |  2018 

82 

Figure 3 - Sankey diagram with histological types of skin neoplasms of patients who developed skin 

neoplasms subsequent to their first diagnoses. The left column represents the number of patients with each 

type of skin neoplasm at the first assessment. The right column represents the number of those same 

patients with each type of skin neoplasm they subsequently developed. 

 

*Includes one patient with concomitant BCC at first assessment; ** Includes one patient with concomitant 

SCC at first assessment; *** *** Includes 3 patients with concomitant BCC, and 1 patient with concomitant 

SCC. 

Patients’ demographic and clinical characteristics at first assessment are described in table 31. 

Overall, patients’ age ranged between 17 and 102 years. Patients who developed new neoplasms 

were in average older than the remainder (69 versus 63 years, p<0.001) and had a higher 

expression of synchronous neoplasms at first diagnosis (33.3% versus 15.3%; p<0.001). 
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Table 31 – Characteristics of patients when they were first diagnosed with a skin neoplasm and comparison 

between those who subsequently developed other skin neoplasms (“patients with new neoplasms”) versus 

those who did not (“patients with no new neoplasms”) 

 All patients 
(n=969) 

Patients with no new 
neoplasms (n=804) 

Patients with new 
neoplasms (n=165) 

P value a 

Age b – average (SD) 64.0 (16.1) 63.0 (16.6) 69.0 (12.7) <0.001† 

Gender – n (%)    0.391* 

Male 458 (47.3) 375 (46.6) 83 (50.3)  

Female 511 (52.7) 429 (53.4) 82 (49.7)  

Histological type of neoplasms b – n (%)     

Basal cell carcinoma 665 (68.6) 548 (68.2) 117 (70.9) 0.488* 

Squamous cell carcinoma 202 (20.8) 157 (19.5) 45 (27.3) 0.026* 

Melanoma 130 (13.4) 121 (15.0) 9 (5.5) 0.001* 

Other 8 (0.8) 6 (0.7) 2 (1.2) 0.630** 

Anatomical location of neoplasms b – n (%)     

Head and neck 549 (56.7) 450 (56.0) 99 (60.0) 0.341* 

Trunk 241 (24.9) 197 (24.5) 44 (26.7) 0.558* 

Upper limb 161 (16.6) 126 (15.7) 35 (21.2) 0.082* 

Lower limb 121 (12.5) 95 (11.8) 26 (15.8) 0.163* 

Infiltrative neoplasms b 212 (21.9) 180 (22.4) 32 (19.4) 0.397* 

Presence of synchronous neoplasms b,c 178 (18.4) 123 (15.3) 55 (33.3) <0.001* 

†Two-samples independent t-test; *Chi-square test; **Fisher’s exact test. 
a P values obtained by comparing patients with no new neoplasms versus patients with new neoplasms; b Variables assessed at the 

time of the first skin cancer diagnosis; c Includes 114 patients (64.0%) with synchronous BCC only, 27 patients (15.2%) with 

synchronous SCC only, 25 patients (14.0%) with synchronous BCC and SCC, 12 patients (6.7%) with synchronous BCC and 

melanoma, 4 patients (2.2%) with synchronous melanoma only, and 2 patients (1.1%) with other neoplasms. 

 

We performed Cox proportional hazard regression analysis to assess for variables at first 

assessment potentially associated with development of new skin neoplasms. In univariable analyses, 

diagnosis of a SCC, older age and presence of synchronous neoplasms were significantly 

associated with diagnosis of new skin neoplasms. However, in multivariable models, significant 

associations were only observed for age (adjusted HR=1.04 per year; 95%CI=1.02-1.05; p<0.001) 

and presence of synchronous neoplasms (adjusted HR=2.25; 95%CI=1.61-3.14; p<0.001). 

In multivariable Cox regression models, predictive factors significantly associated with 

development of new BCC included presence of a BCC at first assessment (adjusted HR=1.63; 

95%CI=1.05-2.54; p=0.030), age (adjusted HR=1.04 per year; 95%CI=1.02-1.05; p<0.001) and 
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presence of synchronous neoplasms at first assessment (adjusted HR=2.27; 95%CI=1.55-3.32; 

p<0.001). Concerning SCC, significant associations were also observed for age (adjusted HR=1.04 

per year; 95%CI=1.01-1.07; p=0.002) and presence of synchronous neoplasms at first assessment 

(adjusted HR=1.93; 95%CI=1.05-3.55; p=0.035), as well as for presence of a SCC at first 

assessment (adjusted HR=3.60; 95%CI=1.93-6.72; p<0.001). 

 

Table 32 - Results of the univariable and multivariable Cox proportional hazard regression analyses of all 

new skin neoplasms survival (A), new basal cell carcinomas (BCC) survival (B), and new squamous cell 

carcinomas (SCC) survival (C) 

HR = Hazard ratio; 95%CI = 95% confidence interval 
a Variables assessed at the time of the first skin cancer diagnosis; b Female gender was defined as reference category; c Diagnosis of a 

BCC was not introduced in the multivariable model, as diagnosis of a SCC was already introduced 

A. All skin neoplasms   

 Univariable analysis 
HR (95%CI); p value 

Multivariable analysis 
HR (95%CI); p value 

Diagnosis of a BCC a 1.30 (0.93-1.83); 0.117 - c 

Diagnosis of a SCC a 1.67 (1.19-2.36); 0.005 1.03 (0.71-1.48); 0.895 

Age a 1.04 (1.03-1.05); <0.001 1.04 (1.02-1.05); <0.001 

Male gender b 1.27 (0.93-1.73); 0.128 1.09 (0.80-1.49); 0.590 

Infiltrative neoplasm a 0.78 (0.53-1.14); 0.189  - 

Presence of synchronous neoplasms a 2.92 (2.11-4.06); <0.001 2.25 (1.61-3.14); <0.001 

B. BCC   

 Univariable analysis 
HR (95%CI); p value 

Multivariable analysis 
HR (95%CI); p value 

Diagnosis of a BCC a 1.96 (1.30-2.97); <0.001 1.63 (1.05-2.54); 0.030 

Age a 1.04 (1.03-1.05); <0.001 1.04 (1.02-1.05); <0.001 

Male gender b 1.36 (0.97-1.91); 0.079 1.18 (0.84-1.67); 0.349 

Infiltrative neoplasm a 0.68 (0.43-1.06); 0.076 0.71 (0.44-1.15); 0.161 

Presence of synchronous neoplasms a 2.98 (2.07-4.28); <0.001 2.27 (1.55-3.32); <0.001 

C. SCC   

 Univariable analysis 
HR (95%CI); p value 

Multivariable analysis 
HR (95%CI); p value 

Diagnosis of a SCC a 5.77 (3.26-10.21); <0.001 3.60 (1.93-6.72); <0.001 

Age a 1.07 (1.04-1.09); <0.001 1.04 (1.01-1.07); 0.002 

Male gender b 1.40 (0.80-2.48); 0.240 - 

Infiltrative neoplasm a 1.55 (0.84-2.86); 0.172 - 

Presence of synchronous neoplasms a 2.64 (1.46-4.78); 0.003 1.93 (1.05-3.55); 0.035 
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Kaplan-Meier survival curves for development of new BCC and SCC are depicted in figure 4. 

Patients with BCC at first assessment had lower new BCC-free survival than the remainder 

(p=0.001); accordingly, patients with SCC at first assessment had lower new SCC-free survival 

than those who did not. 

 

Figure 4 – Kaplan-Meier survival curves for diagnosis of new basal cell carcinomas (BCC) comparing 

patients which presented with BCC at first diagnostic assessment versus those who did not (A), and for 

diagnosis of new squamous cell carcinomas (SCC) comparing patients which presented with SCC at first 

diagnostic assessment versus those who did not (B). P values were obtained using log-rank test. 

 

 





ANA FILIPA DUARTE  |  Skin cancer  |  2018 

87 

5. DISCUSSION  

5.1 METHODOLOGICAL CONSIDERATIONS AND STUDY LIMITATIONS 

This thesis is based on observational studies: retrospective analysis of routinely collected health 

data (I), cross sectional analysis (II, III, IV, V, VI, VII, VIII, IX) and retrospective cohort studies (X, 
XI, XII). 

Although we provide an estimation of skin cancer hospital costs in Portugal, the reported values (I) 
are probably underestimated, as this study has important limitations. In fact, it does not take into 

account hospital costs of episodes occurring in private healthcare institutions, there is lack of 

information regarding the severity of cases, as well as the histological classification of NMSC prior 

to 2013. AK, the precursor of SCC, was not included. Also the epidemiology estimation lacks real 

and accurate numbers from PNCR that are incomplete and delayed. 

Despite the large sample of children (II), beachgoers (III, IV), outdoor athletes (V) and outdoor 

workers (VI), educator and health professionals (VII), screeners selected by GP (VIII) and 

Euromelanoma patients (IX), these studies share some limitations, including the cross-sectional 

design, the sample was selected by convenience, and (except for III) the reliance on self-

assessment method with possible response bias - recall bias or bias towards socially desirable 

responses.  

They also have particular limitations. On II, there was a long period between the first and second 

cohort survey. Although it was repeated with the same age group, the individuals were different. 

On III, the reliance on age estimate method and the difference between a larger number of entries 

and a smaller number of outflows. This should be related to the large number of people who stayed 

on the beach until sunset (those days around 9 pm). A low rate response on V might be due to 

failure to read emails or emails being caught in spam or to a lack of time and/or a worrying lack of 

interest in skin cancer and protection. On VII and VIII the knowledge before and after the training 

course was not assessed.  

One of the main limitations of IX was the lack of access to the histology of the lesions, to confirm 

the clinical and / or dermoscopic diagnosis. A centralized model of Euromelanoma patients 

referenced with suspicious lesions should be developed to allow histological confirmation of the 

lesions and allow sending the data to European coordination as is already the case in several 

countries.144 Another important limitation is the lack of selection of patients at risk, which could 

optimize the screening results in the detection of suspicious lesions. It would be useful to train 

other health professionals, namely GPs and nurses with interest in collaborating in the selection of 

patients at risk to enrol in the Euromelanoma screening. It is also important to develop strategies to 

engage more male patients over 55 years old, with lower schooling and consider limiting access to 
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patients under 16 years old. In the Euromelanoma form itself we identified some aspects to 

improve, namely including questions about sunburn for over 18 year olds  and extending the family 

history to skin cancers other than MM. 

The main limitation of X and XI is the small sample and the retrospective design. However, the 

analysis of rare forms of MM justifies the small sample. On XI one case missed dermoscopic 

registry – incomplete or inaccurate data is one of the possible weaknesses of retrospective cohort 

studies.  

Study XII also has some limitations, particularly as it has a retrospective design and is based on a 

single private healthcare institution which might not be representative of the whole country. 

Another limitation concerns the fact that the follow-up period varied according to the time of entry 

into the study. Finally, this study did not include the analysis of SCC precursor lesions - AK. 

There are also several strong points to address. Study I has a nationwide scope, assessing all 

Portuguese public hospital episodes occurring within a 5-year period. The analysis of 

administrative databases allows such assessments to be performed in a time- and resource-

efficient way; with the advantage that coding in Portugal is performed by specialized doctors, and 

is frequently audited. Data had been previously anonymised, individual patients in our studies were 

identified according to an algorithm based on patients’ hospital number, gender, birth date and 

residence. In addition, we report not only information concerning the clinical and economic burden 

of these episodes, but also the frequency of neoplasm locations and metastases, as well as of the 

performed therapeutic procedures. 

Studies II, III, IV, V, VI and VII include large sample of participants. On II a questionnaire was 

repeated at the same 12 public schools. On III, the on time registry of entrances and exits avoided 

loss of information. On IV, the questionnaire was repeated along 4 years with a consistent 

evolution along time with persistent low rate of sunbed use. On V univariable and multivariable 

analysis were performed. On VI there was 100% response rate. On VII it was possible to compare 

educators and health professional’s behaviour and knowledge with other professional groups. 

On VIII individuals were selected by risk factor by GPs and premalignant lesions were treated on 

the screening day and reviewed 2 weeks later. Cohen´s kappa coefficient between dermatologists 

and GPs was calculated.   

IX has a high number of participants and is a multicentre study, with the participation of services 

from mainland Portugal and islands, with a relatively homogeneous population.  

X and XI retrospective design allowed the study of rare forms of MM. 

On XII, the assessment of all patients with confirmed diagnosis of skin cancer observed in a 10 

year-period is an important strong point. Although a single centre study might not reflect the 
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general population, the demographic and clinical characteristics of the patients assessed are 

mostly consistent with those described in the literature, particularly concerning their mean age, 

gender distribution and proportion of BCC/SCC and NMSC/MM.4,145,146 In addition, we performed 

univariable and multivariable Cox regression analyses, allowing adjusted results for each tested 

independent variable to be obtained. 

 

5.2 MAIN FINDINGS 

A) SKIN CANCER EPIDEMIOLOGY AND COSTS (I) 

We assessed over 15,000 MM and 72,000 NMSC episodes occurring within a period of 5-years. 

We found that MM episodes presented average hospital costs of 1197.7 ! and an average length 

of stay of 7.3 days. On the other hand, the average costs for NMSC episodes were of 1113.5 !, 

with an average length of stay of 9.0 days.  

The demographic and clinical characteristics of the assessed episodes are mostly consistent with 

the literature, particularly concerning patients’ age, neoplasm location and proportion of BCC and 

SCC.4,145,146 However, the ratio NMSC:MM observed (7:1) was low, which might result from the fact 

that a high number of NMSC are treated in private institutions or left untreated.   

As expected, in-hospital mortality was significantly higher for MM than NMSC episodes. Although 

we have no information regarding the death cause, these results are consistent with the higher 

metastatic rate found for MM episodes. In fact, although BCC is considered the most common 

malignancy in Caucasians, metastases are extremely rare (from 0.0028% to 0.55%).147 It should 

be noted, however, that the proportion of metastatic episodes might have been overestimated 

(particularly concerning NMSC), as our study only comprises episodes occurred at public hospitals, 

where the most severe cases of skin cancer are treated. Interestingly, we found that, both for MM 

and NMSC, ageing associated with increased frequency of neoplasms in chronically exposed 

areas such the head and neck, but decreased proportions of trunk neoplasms.  

This study does not take into account hospital costs of episodes occurring in private healthcare 

institutions; while most hospitalizations and ambulatory episodes occur in public hospitals, the role 

of private providers is expanding148, particularly in the treatment of less severe conditions. The 

Public Portuguese Health System is overcrowded and the waiting list for diagnosis and treatment is 

usually long (6 months to 1 year or even more). Although it has not been quantified yet, it is 

common that patients without financial difficulties and/or with health insurance, recur to private 

institutions for diagnosis and treatment, and are referred to public hospitals only in particular cases, 

mainly if complementary treatment is needed. The majority of NMSC are not high-risk tumours and 

may be treated effectively at out-patient surgery centre settings. Furthermore, in general, treatment 
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of a malignant skin lesion is less expensive when done in an office or ambulatory surgical centre 

than at a hospital.149,150 

We were not able either to assess costs other than hospital charges – this is particularly important 

for MM, which associates with substantial productivity losses.151,152 Additionally, as with most skin 

cancer economic studies153, the costs of precursor lesions (particularly, AK, the precursor of SCC) 

are not being considered – assessing these lesions would be important to understand the possible 

impact of early detection and treatment. Notwithstanding, the costs reported are consistent with 

those in an administrative database study performed in Germany – we estimated average yearly 

hospital costs of 0.4 million ! per million inhabitants for MM and 1.6 million ! for NMSC; this 

compares with 0.6 million ! for MM and 1.6 million ! for NMSC in Germany.154 Therefore, despite 

its lower lethality, the economic impact of NMSC should not be underplayed - NMSC is one of the 

five most costly cancers to Medicare,155 accounting, according to our analysis, for 81% of all skin 

cancer costs (this is consistent with previous studies, which found NMSC cost to be up to 80% of 

all skin cancer costs).150,156-158 

As with hospital costs, the incidence of skin cancer is also probably underestimated, as patients 

seeking care in private hospitals were not assessed. Nevertheless, our annual estimates surpass 

the NROR projections for 2015 and 2020.159 

As in other regions, the economic burden of skin cancer in Portugal will probably continue to 

increase with the aging of the population.160-164  Additionally, treatment of skin cancer is changing, 

especially for advanced stages, with the introduction of new – but expensive - antineoplastic 

biological response modifiers.165 Early detection and treatment of MM and NMSC can reduce 

morbidity and, particularly in the case of MM, mortality.15,166 Investment in skin cancer primary 

prevention strategies, along with early detection might bring a better health for the population,167 

lower the costs burden for society, and redirect resources for non-preventable 

conditions.25,104,106,143,168-171 These preventative strategies should both focus on primary prevention 

– involving multidisciplinary efforts60,172-175 – and secondary prevention.107,176-178 In fact, skin cancer 

prevention campaigns are now considered highly cost-effective;25,179 a Belgian study estimates that 

for every Euro invested in primary prevention, 3.6 ! will be saved for the healthcare payer over the 

next 2 decades, while an Australian study estimates a saving of 2.2 Dollars per Dollar 

invested.179,180 While most campaigns focus on MM,143 it is crucial not to underplay the importance 

of NMSC, as it is a common condition with a high economic burden. 

 

B) BEHAVIOUR (II, III, IV, V, VI, VII) 

The use of sunscreen improved among primary school children (II) after 8 years, but behavioural 

changes detected for holiday periods are somewhat contradictory. We observed an increase in 
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sunburn rates, even though over 50% of the students stated that they regularly used sunscreen 

(compared with 26% in 2004). More than 50% of children wear a hat when exposed to the sun at 

school, as reported in the literature.181 As in other studies,182 hats and sunscreen are still used 

more at the beach than at school (90% vs. 60% and 50% vs. 35%, respectively) or other outdoor 

settings,183 and sunburns mostly occur during beach holidays.184 Although high, the sunburn rate is 

similar to other studies for schoolchildren in Switzerland185 and Italy.184 In 2012, 43% of the 

students had been sunburnt during the holidays the previous year and over a third had been 

sunburnt on more than 2 occasions.  

Most outdoor runners (V) fail to use sunscreen, a hat, or a long-sleeved shirt, as reported in other 

outdoor sports studies.186  Less than 5% reapply sunscreen during training. Education about the 

importance of reapplication is needed for long distance runs. Pocket sunscreen and sunscreen 

dispensers along the race tracks could encourage reapplication. Our findings confirm previous 

reports that women99 and fair-skinned individuals187 tend to have better sun-related behaviour. 

Although the use of sunglasses and hats during outdoor exercise was uncommon, it improved with 

age. Sunburn was more common in runners with a university degree or higher and in those 

younger than 45 . This observation is consistent with the classic association between skin cancer 

and high socioeconomic status and sunburn at a young age, although a better knowledge about 

what sunburn is cannot be ruled out.100,188,189 Sunburn on the neck, scalp, and ears was more 

common in the men in our series. Short hair and alopecia are more common in men, and wearing 

a hat could protect the  exposed areas. 

The outdoor workers study (VI), revealed different sun exposure patterns between different levels 

of workers education. Exposure at workplace is affirmed by 97% for primary education and 92% for 

secondary education versus 64% of university education workers (p < 0.001). Forty percent of all 

workers recall a sunburn at leisure time and only 19% had history of sunburn while working. There 

are no significant differences about exposure at leisure time between groups, but sunburns at that 

setting are more frequent in more differentiated workers (51% versus 38% of primary education 

and 29% of secondary education, p – 0.056), probably because they have more access to tropical 

holidays (54% versus 31% of primary education and 13% of secondary education, p < 0.003) and 

their skin does not have the hardening of chronically exposed skin.  

Although sunscreen is an important adjunct of other types of UV protection, evidence is 

inconclusive about whether it can reduce BCC and MM.190  Previous findings suggest that 

sunscreen application is frequently suboptimal, giving a false sense of security, prolonging the 

exposition time and enhancing the risk of sunburn,191,192,193 which might explain the frequency of 

sunburns in our data (II, IV, V, VI, VII). Typical factors associated with unexpected sunburn are 

application of thin layers, use of excessively liquid formulations, poor distribution of spray, and 

failure to reapply after swimming (less than 20% in this study).192,193 Sunscreen use should 
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continue to be recommended, but always in combination with other protective measures such a 

shade, hat, sunglasses and clothes (covering the neckline, forearms and with appropriate tissue), 

and should be reapplied at least every two hours, either at leisure or at outdoor work settings.194-196  

Primary prevention campaigns encourage people to enjoy the beach early in the morning or at the 

end of the day until sunset. A high percentage of beachgoers (III), particularly adolescents and 

young adults, go to the beach during yellow and red hours (between 11 am and 5 pm), as 

previously reported.70 Although the sunbed users profile among beachgoers (IV) is equivalent to 

literature (young female with higher education),77,197,198 when comparing with other southern 

European countries, in this study we found a lower rate of sunbed users (maximum of 8%). This 

rate of use may not be representative of the general population, but it is strengthened by the 

Portuguese Euromelanoma data, which people resort to when they are worried about  skin cancer 

concern, though using even less the sunbed (the sunbed use rate was 1 to 3% from 2009 to 2012 

(unpublished data) and 2010 to 2016199). In Italy and Spain, the rate is over 20% of the population. 

In Spain 51% of women under 35 years old claimed to use sunbeds.106 A systematic review from 

western countries revealed a summary prevalence of ever exposure of 35.7% for adults, 55.0% for 

university students, and 19.3% for adolescents.200 The sunbed users are more frequently young 

women and highly differentiated individuals. They adopt other behaviours favouring tanning, such 

as not using a hat and not using a shirt when UV exposed, use SPF < 30, are exposed between 

11-17h, and have more sunburns along life. They also usually wear sunglasses, which is generally 

considered a fashion attitude (such as tanning) rather than a protective one.  

Educators and health professionals (VII) expose themselves more to sunbeds, tropical holidays 

and sunburns. They report a higher usage of sunscreen when exposed which can facilitate the 

prolongation of sun exposure and consequent actinic damage. The higher use of sunbeds by 

educators and health professionals is in accordance with other studies, where higher socio-

professional categories are predominant users.197  Also, educators and health professionals 

perform SEE, but the other professional groups rarely do so.  SSE is an effective tool in early skin 

cancer detection,102 and it is important to sensitize the population to perform SSE and teach how to 

examine and how often it should be done.   

Childhood would appear to be an ideal time for promoting good sun-protective behaviour.67,136,201 

Our findings confirm that schools (II) are an adequate setting for educational interventions targeting 

sun-protective attitudes and behaviours, supporting previous reports.62 Overall, we observed an 

improvement in behaviour between 2004 and 2012, confirming that it is worth continuing efforts 

targeting young children. However patience and persistence, are needed, while knowledge can be 

acquired rapidly, changes in attitudes and behaviours take longer.202-205 Parents and nannies 

should also be  participative in sun protection. 
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The regulation of indoor tanning devices and inspections is heterogeneous around the World. In 

Portugal legislation exists since 2005. It obligates adequate information for users, technical 

formation for workers, and interdicts the use by pregnant and minors under 18 years of age , just 

like the US Food and Drug administration´s proposed rule.206 According to Prosafe, in Portugal the 

implementation of the law as well as its inspection are being accomplished.207 Together with the 

promotion of skin cancer knowledge and prevention campaigns in the last 14 years, this can 

explain the lower use rate of sunbeds. However, rules and campaigns are not enough, since this 

complete carcinogen is still used (IV). In the light of current science, the research to date supports 

a complete ban of indoor tanning all over the world, as has been performed in Brazil and Australia. 

Sunbed users must be consider a target group for future prevention campaigns. 

Although a relatively low rate response was observed (only 19.5% of the outdoor runners (V) 

completed the survey), it is much higher than reported studies (4%).187 More than 75% were found 

to have inadequate sun exposure and protection behaviour, at least during the practice of outdoor 

sports.  In multivariate analysis, training more than 4 hours per week and being married or having a 

life partner seems to predispose to an adequate behaviour. In the first case possibly due to a 

greater awareness of the risk for being exposed more hours, and in the second possibly because 

people take care of each other and draws more attention to health behaviours.208  

Organizational measures such as performing outdoor work during less UV index hours or shading 

the workplace most of the times are not possible in the construction industry (VI). If this is not 

possible, textile UV protection (clothes covering as much of the skin as possible with appropriate 

tissue) including a neck attached to the hard hat, sun glasses and sunscreen in exposed areas 

should be mandatory.41 A screening program for chronically UV exposed workers does not exist in 

most European countries, and standardized preventive measures are not an obligation for work 

safety.209 There is evidence that prevention campaigns directed at outdoor workers, that strengthen 

knowledge of risks and values of sun protection are likely to increase workers' sun protective 

attitudes, beliefs, and behaviour.89,95,96 Employees working under mandatory sun protection policy 

had reduced sun damage.97 In a UK study, exposure to an educational intervention was linked to 

an improvement of self-reported sun safety practices in construction workers.210 Informed and 

concerned employers should promote training programs for adequate behaviour and implement 

sun protection measures at workplaces, such as free sunscreen, free textile UV protection outfit, 

sunglasses and hats.   

The role of sun exposure in different occupations might have become of less relative importance 

than leisure time in the sun, taking into account the changing sun behaviour patterns of the general 

public along with the increasing travel to sunny tropical destinations. Employees who work indoors 

shouldn´t be forgotten - many receive intensive and intermittent sun exposure with more sunburns, 

as in our data, which can explain a recently described change in the risk of BCC from outdoor to 
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indoor occupations with relatively high socio-economic status.211 This can be an important factor 

when assessing the imputability of the professional risk factor in the induction of skin cancers.  

Many interventions to prevent skin cancer have resulted in an increase in knowledge and 

awareness regarding sun exposure and skin cancer.212 However, behavioral change is slow and 

insufficient, especially in young adults.203,213-215 Using the media for message amplification, would 

make an incalculable impact. However, prevention strategies have to be adapted to each risk 

group and to each age group.216 Bloggers, fashion and sports personalities, being used as role 

models of good care against the sun, could be helpful allies in improving cooperation among 

adolescents and young adults.175,217 Appearance-based interventions could also be effective 

among runners and adolescents, who are also generally concerned about fitness and appearance. 

Interventions thus highlighting the link between sun exposure and photo aging could improve sun 

exposure and protection behaviour.15,18  

 

C) KNOWLEDGE (II, V, VI, VII) 

A high proportion of children (II) provided correct answers to the knowledge questions. The 

questions tested are all addressed in the Play and Learn With Jo Spots book. Despite the 

disparities in behaviour in different settings, although improving after 8 years, the majority of the 

students knew that the sun’s rays have the same intensity at the beach as in the school playground 

and that protection is necessary whenever it is sunny. A large proportion of children were also 

familiar with the importance of using adequate protection (hats, shirts, shade, and sunscreen). 

More children incorrectly stated that sunscreen provided greater protection than wearing a shirt in 

2012 and about a quarter believe that all sunscreens protect equally. This misconception could be 

the result of mass marketing campaigns by the sunscreen industry. 

BCC is the most common form of skin cancer26 and almost two-thirds of the outdoor runners (V) 

studied did not know that it was a malignant condition, and literacy about SCC and AK was even 

worse. MM was the only cancer the majority of athletes identified as a skin cancer, probably 

reflecting the success of prevention campaigns largely focusing on MM.106 Much remains to be 

done to improve skin cancer literacy, which, in our study, was better in women and in runners with 

third-level education. The incidence of skin cancer is increasing worldwide and unfamiliarity with it 

can contribute to late diagnosis, resulting in increased morbidity and mortality as well as greater 

health care costs, which have grown exponentially in recent decades.26,218 Public awareness and 

prevention campaigns targeting not only MM but also NMSC must be directed at both the general 

population and high-risk groups.219,220 Awareness must be raised not only among individual 

athletes but also within sports clubs and organizations.221,222 Event organizers should bring 

participants’ attention to the importance of skin care and take active measures such as scheduling 
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events outside peak UV radiation exposure hours. Increasing awareness among trainers and 

sports physicians may also have a decisive impact, as these have a duty to protect those under 

their care and should repeatedly remind both individuals and groups of the importance of adequate 

sun protection.13 

Outdoor workers (VI), especially those who work for many years outdoors, are a more vulnerable 

group to develop skin cancer, have lower knowledge about skin cancer and its risk factors,223 and 

have lower literacy and less skin cancer surveillance according to our results. The less 

differentiated workers had less literacy about the relationship between skin cancer and BCC, SCC 

or MM, but none of the groups significantly associated AK with skin cancer. This shows the need to 

increase literacy in order to allow a better self-surveillance and an earlier diagnosis. Furthermore, 

about half of all outdoor workers consult regularly the PIAS information to see the temperature and 

UV index. Although 82% of university education workers claims to be informed about UV index and 

95% of them know that it is independent from temperature, only a half recognizes its scale (almost 

the same as all other workers). Even though, these numbers are higher than the 30% of a German 

study.224 The awareness about AK is also low amongst the non-educators and non-health 

professionals group (VII), but when compared with other studies it is overall higher100. In the group 

of educators and health professionals there is great inconsistency between what they know about 

skin cancer and protection measures and the appropriate behaviours they claim, concerning the 

risk factors they report. The relationship between knowledge, sun protective behaviour and the 

mediating effect of sun protective attitudes is still not fully understood.98,99 The high level of 

knowledge induces an adequate response that may not always match the truth. Socio-cultural 

acceptance and peer pressure related to entertainment or status might be the most difficult barrier 

to overcome in skin cancer prevention. 

 

D) SCREENING (VIII, IX) 

Skin cancer, namely MM and BCC, is more common among highly educated individuals and high 

socio-economic status. However, the mortality and morbidity is higher in elderly man and in people 

with a lower socioeconomic level, potentially due to a lower skin cancer awareness and delayed 

diagnosis.225 GP´s (VIII) promoted the screening of low educated (almost half only had basic 

school education) and mainly middle aged people over 50 years old. In the same year, in Portugal, 

in Euromelanoma only 14% of patients had basic schooling and the average age was under 45 

years old.143 GPs detected recent new or modified skin lesions from patients that probably wouldn´t   

seek attention on this subject. 

Our data, similarly to other studies, revealed a very low agreement between GPs and 

Dermatologists diagnosis.226-228 However, when comparing pre-malignant lesions and NMSC 
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detection with published data of Euromelanoma campaigns, both, AK and NMSC detection was 

much higher when patients were selected by risk factors with GP´s collaboration. During 

Euromelanoma campaigns, between 2009 and 2010, only 3.1% of BCC and 0.4% SCC were 

diagnosed. In Portugal the rate was even lower (2.6% of BCC and 0.2% of SCC).143  This pilot 

study, in accordance with other studies in the literature,  indicates  that cooperation between GP 

and dermatologists may allow the detection of more suspected skin lesions and ameliorate the 

screening procedure.229  

The demographic data of the Euromelanoma study (IX) was in line with other European countries. 

Women participate more than men (about 2/3 of women and 1/3 of men), which is in agreement 

with the main studies reported.143,230-233 Despite prognosis of MM being worse in men over 65 

years old,234,235 the average age of participants in the different studies is relatively low (33 to 60 

years old);143 in our data the average age was 48 years old, with 68% being 55 years old or less. It 

is noteworthy that the age of participants has consistently increased over the years, with 23% of 

participants over 55 in 2010 and 42% in 2016 (p <0.001), most likely as a result of awareness of 

the key risk factors well illustrated in the posters and brochures. The population with the highest 

educational level, probably more informed, is the one that is most concerned with skin cancer and 

looks for screening,143,236 which is consistent with our data (about 80% of secondary or university 

education). 

The skin photo types distributions has not been studied in Portugal yet so we cannot assess if this 

distribution reflects the Portuguese population.  Skin types II and III corresponds to 88% of the 

screened population. Only 7% present skin type I, the one of greater risk. The skin types of this 

population are higher than the European average, being more similar to the population of 

Mediterranean countries like Greece and Italy.106,230,237,238 The use of sunscreen was acceptable: 

66% always use sunscreen when sunbathing (there are studies reporting 32 to 35%),232,236 and the 

SPF ! 30 in more than 80%. However, once again, sunburn prevalence was high ( > 50% report 

significant sunburn - painful, with intense redness or blisters, lasting more than 2 days - between 

the ages of 10 and 18 years old). Although the risk of sunburn in childhood and young adults is 

recognized as an important risk factor for the future development of skin cancer, we should not 

devalue sunburn after the age of 18, which is not covered by the Euromelanoma questionnaire.  

The number of patients who have never undergone complete skin examination prior to 

Euromelanoma screening (70%) is elevated when compared to other studies.236 The survival of 

MM is related to its thickness and complete skin examination appears to reduce the incidence of 

thick MM.239  For this reason, it is essential to stimulate this type of examination not only during 

dermatology consultations for other reasons, but also encourage GPs to perform this examination, 

especially in populations with risk factors for skin cancer. A complete cutaneous examination was 

performed in 96% of the cases (contrasting with 72% of the European average that varied between 
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32.3% in Switzerland and 100% in Spain143), and that has been constant over the years which 

translates a methodical approach of the Portuguese dermatology. The frequency of dermoscopic 

evaluation of the lesions has increased over the years, probably due to  greater training - reflected 

in a better diagnostic acuity,240 with the total value of 74% being comparable with European 

studies.143  

The rate of malignant suspicious lesions was low, but relatively overwhelming to European data 

(1% MM, 3% BCC and 0.4% SCC in Portugal vs. 2.8% MM, 3.1% BCC and 0.4% SCC).143,241 

Detection of suspected skin cancer lesions is much more effective in selective screening for risk 

populations,229,242 however, participants who respond to Euromelanoma screening are not selected 

according to the risk factors, they self-propose to screening without prior evaluation of their GP and 

often without proper self-perception of their risk. 

Recently a systematic review demonstrated that skin cancer screening programs reduce the 

incidence and mortality associated with thick MM, increased the early detection of skin cancer, and 

the detection of more NMSC and thin and in situ MM.243 Screening for skin cancer using a risk 

assessment technique to identify high-risk patients attending GP for other reasons and a close 

relationship of dermatologists with Primary Health Units may allow a more appropriate selection of 

risk patients, improving the cost-effectiveness of screening, as well as increasing the ability of the 

GP to refer suspicious lesions to Dermatology centres.244 

 

E) EARLY DIAGNOSIS (X, XI) 

NUM (X) is a rare and frequently late diagnosed for of MM, which etiology, pathogenesis and 

natural history remain poorly understood. Although most patients do not recall a previous trauma, 

the majority of NUM lesions are on the thumb and hallux that are typically locations of minor 

repeated trauma.245,246 UV exposure does not seem to play a relevant role in NUM because the 

nail plate is too dense for significant light penetration, but it is still a debatable issue.111,247 

The female predominance, similar to the literature, may be related either to genuine gender 

predominance or women seeking earlier medical advice. Our population was exclusively 

Caucasian, skin type II or III. Unlike most of the reports, NUM was more frequent in toes than in 

fingers (4 and 2, respectively).122,248  

In a person of colour, whether black or Asian, longitudinal brown striation are more and more 

frequent with age.113,248,249 The melanonychias range from single light brown bands to almost 

entirely black nails. Most of these discolorations are due to melanocyte activation, which is said to 

yield rather a greyish colour than brown.250 However, this may be extremely difficult to differentiate, 

and it has therefore been proposed to look for the “ugly duckling sign”, which means that in dark-
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skinned individuals with many pigmented nails, one should look for a particularly streak, either 

darker or lighter, that stands out from the rest of the brown bands.251 Any nail dystrophy in 

conjunction with a melanonychia is suspicious for NUM unless otherwise proven.  

In this series half of the lesions were identified by the dermatologist during a routine full skin 

examination checking for pigmented lesions. A clinically apparent Hutchinson sign was present 

only in two patients, but a micro Hutchinson’s sign at dermoscopy was observed in 4 cases. Four 

patients had a 3-6 mm in width longitudinal melanonychia and 5 had brown bands with irregular 

lines in width, spacing and colour. Surprisingly, one patient had regular lines in colour. 

The presence of a brown pigmentation wider than 5 mm and overlaid by longitudinal lines irregular 

in their thickness, spacing, colour, or parallelism is highly suspicious for a MM, but a biopsy of all 

acquired single longitudinal melanonychia in fair skin adults, even < 5 mm width is prudent, since 

the delay of diagnosis is frequent. Although, less than the 5 years of the largest series of in situ 
NUM published,252 delay averaged 3.5 years in ours.  

Dermoscopic examination of the free edge of the nail plate gives information on the lesion location: 

pigmentation of the dorsum of the nail plate is in favour of a proximal nail matrix lesion, whereas 

pigment in the lower part of the nail edge indicates a lesion of the distal matrix.253  The International 

Study Group on Melanonychia stated that an adult, with an individual line that shows irregularity in 

colour or width along its length and a dark background with areas of different hue of pigmentation 

even in the absence of irregular lines, are considered suspicious.250 Widening of the band 

proximally stands for enlargement of the width of the lesion.111 Whereas dermoscopy can help, 

particularly in micro-Hutchinson and slightly irregular melanonychias, the problem with dermoscopy 

is that in melanonychia it only gives a uni-dimensional picture of the result of a melanocytic lesion 

in the matrix in contrast to dermoscopy of the skin, which gives a bi-dimensional picture of the 

lesion itself. Thus, dermoscopy may often help, but can be misleading as shown by one of our 

cases.  

Direct dermoscopic examination of the nail bed and matrix enables the visualization of 

pigmentation directly in its original site, revealing aspects not observed when the nail plate is 

interposed between the pigmented lesion and the dermoscope. 254 This provides information that 

can help the surgeon to determine whether the lesion should be excised or can simply be 

submitted for biopsy, which is especially important in the case of large bands that cannot be 

excised without subsequent nail scarring. However intraoperative nail matrix dermoscopy, 

performed directly on the matrix after nail plate avulsion, is an invasive procedure that cannot 

routinely be performed in all centres. 255  

Recently an intraoperative ex vivo diagnosis by reflectance confocal laser microscopy has been 

described. This type of examination of the nail matrix is an efficient diagnostic approach of 
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longitudinal melanonychia that is believed to permit an extemporaneous diagnosis of malignancy 

and a one-step surgical treatment of in situ or minimally invasive MM, dramatically reducing the 

duration of postoperative disability,256 however, it is an expensive technique used in investigation 

and not available for the majority of centres 

Histopathology of clinically typical NUM is usually unequivocal;111 however, very early cases may 

pose extreme difficulties even in histopathology. Some authors stress that there is a lymphocytic 

infiltrate associated with NUM, but we have not seen this in any of our cases. Intraungual 

melanocytes as a sign of pagetoid spread are seen in roughly one third of the cases and are strong 

evidence for a MM. Furthermore, the shape of the melanocyte dendrites is more plump in MM. 
257,258 Occasionally, hardly any melanocyte is detected despite an acquired wide brown band in an 

elderly person. Nevertheless, this clinical scenario is particularly suspicious, with a high risk of 

NUM despite lack of obvious morphologic features histologically.258,259  

Clinical suspicion and close inspection are of most importance to recognize early NUM. A 

persistent search, sometimes culminating in several biopsies is needed until an accurate diagnosis 

is made.250,260 Early diagnosis allows conservative treatment, with total nail unit excision until the 

phalanx, avoiding loss of function and disfigurement by amputation.  

LM study (XI) has some interesting results, particularly regarding the location and median diameter 

of the assessed neoplasm, as well as patients’ average age. Almost 60% of LM were located 

outside the face and neck. Extra-facial location had been reported by previous studies, but never in 

such magnitude. In most studies, LM involving the head and neck accounted for 75-85%, and only 

15-25% were outside the face and neck. Patients´ age and gender distribution were also 

surprisingly different from those usually described in the literature127,261- in this study, the average 

age was lower than usually reported (63 years versus 70-75 years).261 In addition, more than three-

quarters of our patients were female, while most previous studies had reported LM to be more 

common among male.127,261 

Changing patterns of sun exposure may contribute to the changing epidemiology of LM. The face 

is consistently more exposed than other areas, but the relationship between sun exposure and 

LM/LMM might be complex. The regular use of sunscreen on the face may not totally explain the 

higher incidence of extra-facial lesions, because females typically use more sunscreen all year 

round  than males (among whom we only found one facial lesion). The average diameter at 

diagnosis was very small (median of 6 mm; 9 lesions with " 5 mm). The biggest lesion observed 

was 15 mm, and was smaller than the mean diameter found in a Spanish study (15.8 mm).261 

Female had a smaller median diameter than male, suggesting a more delayed diagnosis among 

the latter.  



ANA FILIPA DUARTE  |  Skin cancer  |  2018 

100 

Although the “ABCD” criteria has a good semiological value in the differential diagnosis of 

pigmented lesions,262 in this study only 2 cases of LM < 5 mm had 3 signs of this rule, which 

therefore does not seem useful for the diagnosis of early small lesions. 

Dermoscopy of facial pigmented lesions has been widely studied.126,263,264 In our series, the most 

frequent feature for facial LM (particularly in lesions ! 5 mm) were disappearance of follicular 

structures, annular granular pattern and irregular follicular pigmentation, but also multicomponent 

pattern. Dermoscopic features of extra-facial LM reported, include a combination of features of 

facial LM and in situ superficial spreading MM.263 None of the extra-facial cases of this series had a 

single feature of facial LM. Curiously, only one case of angulated lines was found; it concerned a 

facial LM, and not an extra-facial lesion, where this pattern has been previously described. 265 

Also for LM, reflectance confocal microscopy has been referred to as an important complementary 

tool for diagnosis, treatment guidance and follow up,266,267  but it is a time consuming and highly 

costly technique. Although more sensitive it is less specific for the diagnosis of LM than 

dermoscopy.268 

A routine full-body examination of the patients, and a regular photographic documentation with 

dermoscopy,269 associated with higher suspicious on patients with photo damage or skin cancer 

past history, may justify the small diameter of the lesions in this study.  

In both cases, NUM and LM, the complete cutaneous examination allowed the diagnosis of lesions 

that otherwise would skip the dermatologist detection. 

 

F) RISK OF METACHRONOUS SKIN CANCER (XII) 

We assessed 969 patients with skin cancer, and 17.0% of them developed subsequent skin 

neoplasms during the follow up period.  Advanced age and detection of synchronous neoplasms at 

first diagnosis were identified as risk factors for the development of new skin neoplasms. In 

addition, patients with a past history of BCC or SCC were found to be at an increased risk of 

developing skin neoplasms of the same histological type; this association, however, was stronger 

for SCC than for BCC.  

Previous studies have reported the 3-year cumulative risk of a BCC or an SCC to be at least 10-

fold increased when compared with the general population.130 Our data showed an average  of one 

year and a half for the development of a second NMSC.  Meta-analysis data revealed a 3-year 

cumulative risk of an SCC is 18% after a first SCC and 6% after a BCC; the 3-year cumulative risk 

of BCC is 44% after a first BCC or an SCC.130 In a more recent meta-analysis, the highest risk is 

for the development of subsequent cutaneous neoplasms of the same type,131 the same as our 

data. Although we were not able to investigate that outcome due to a low number of cases, 



ANA FILIPA DUARTE  |  Skin cancer  |  2018 

101 

patients who develop BCC and SCC are reported to have a lower incidence of new BCC when 

compared to patients who have BCC only, possibly due to sun exposure pattern favouring SCC or 

to innate immunity trigger.270  

We observed a few patients developing a MM as a second neoplasm, and therefore we were not 

able to explore the potential risk factors for the occurrence of a second MM. However, the average 

follow-up time to the diagnosis of metachronous MM was over 4 years.  Previous studies have 

reported that among MM patients, the incidence of a second primary MM ranges from 0.2% to 

8.6%,271 being higher in younger people.272 

The demographic and clinical characteristics of the patients assessed are mostly consistent with 

those described in the literature, particularly concerning their average age, gender distribution and 

proportion of BCC/SCC and NMSC/MM.4,145,146 

Not only did we observe a high incidence of new skin neoplasms, but also a high frequency of 

patients presenting with more than one neoplasm at first diagnosis. In fact, almost one third of the 

patients who developed metachronous neoplasms had two or more skin neoplasms at first 

diagnosis. Skin cancer is an etiologically complex disease with UV exposure, phenotype and 

genotype being probably involved in the risk of synchronous and metachronous lesions.273,274 This 

fact highlights the importance of registering all skin cancers, even if having the same histological 

type and/or the same location. Unfortunately, NMSC has been widely disregarded in national 

cancer registries, possibly due to their extremely high frequency and low lethality,8,9 impairing an 

appropriate understanding of skin cancer epidemiology and costs.  

These results, along with the finding that the presence of synchronous neoplasms is associated 

with a higher risk of developing metachronous tumours, indicate the extreme importance of a full 

skin body examination275 and careful follow-up of skin cancer patients. Nevertheless, the adequate 

follow-up frequency and duration for skin cancer patients remains debatable. An at least annual full 

skin examination for 3 to 5 years for NMSC, and every 3 to 6 months for 5 years for MM patients is 

desirable.276 While follow-up surveillance of MM patients should be lifelong (although there is no 

international agreement for follow-up guidelines after 5 years from diagnosis),272 follow-up of 

NMSC for more than 3-5 years (3 years for BCC and 5 years for SCC) is currently not 

recommended,130,277 and the risk of subsequent neoplasms has been proven for at least 20 

years.278 This study’s results, however, might justify further studies on the need of a longer follow-

up also for NMSC, while also emphasising the importance of a comprehensive examination of 

these patients, assisted by dermoscopy.279 This assessment is particularly important as early 

detection and treatment of MM and NMSC can reduce morbidity and particularly in the case of MM, 

mortality,15,166 might bring a better health for the population167 and reduce the financial burden for 

the society.25,104,106,143,168-170 
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6. IMPLICATIONS FOR PRACTICE AND FUTURE RESEARCH 

Our investigations gives insights on skin cancer epidemiology and costs with health care system 

impact; the high risk groups behaviour towards sun exposure and their knowledge about protective 

measures and skin cancer literacy; early diagnosis features of rare forms of MM (NUM, LM); and 

the risk of second primary skin cancers development.   

Several issues still require further investigation. 

 

(1) - Substantial healthcare resources are consumed in Portuguese public hospitals for skin cancer 

management. NMSC is an important contributor to this burden – in five years the cost of NMSC 

was about 4 times higher than MM. 

It is important to strike NMSC underreporting among cancer registries, and don´t let it be 

downplayed in skin cancer preventative strategies. 

Further studies including fully public and private data would allow a more comprehensive view of 

epidemiology and costs of skin cancer in Portugal. National authority measures and surveillance 

are needed to improve and update the PNCR, for which 8 years of delay is obsolete in this digital 

era. It is important to register all primary skin cancers, regardless the pathologic type and location. 

Only with that complete information, further studies including public and private epidemiology and 

costs estimation would be possible. 

 

(2) – Sun exposure-related behaviour among primary school students in Porto is improving but is 

still far from optimal. More children are using hats and sunscreens, and while the practice of 

outdoor sports has increased, exposure during the time of day when the sun’s rays are most 

dangerous has decreased. However, sunburns are raising.  

We emphasise the importance of supporting the development of healthy sun-related habits early in 

life, as this might be much more effective and long-lasting than efforts to reverse poor habits at a 

later stage. Skin cancer primary prevention should be integrated into the school curriculum for 

children, starting from at least at the age of 6 years old. Parents and educators, however, should 

also ensure the protection of preschool children and take the opportunity to teach simple 

measures.    

There is an important misconception about sunscreen giving more protection than clothes that 

needs urgently to be addressed.  
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Larger studies are needed to better understand sun exposure–related behaviour and knowledge 

among primary schools students and adolescents, to understand why sunburns are increasing, 

and to develop strategies to reduce them.  

 

(3) - More than 50% of the beachgoers are at the beach at high UV index hours, between 11 am 

and 5 pm, particularly adolescents and young adults. A solar clock at the entrance and exit of the 

beach (green colour before 11 am and after 5 pm, yellow colour between 11–12 am and 4–5 pm 

and red colour between 12 noon and 4 pm) may capture the attention but it is not enough to 

change behaviours.  

Larger studies, with psychology collaboration approaching cognitive dissonance,280 are needed to 

better understand this behaviour and its motivations, and to reach skills to fight it. 

 

(4) - There is a low rate of sunbed use in Portugal, either among beachgoers (8%) and 

Euromelanoma participants (1-3%), when comparing with other European countries. However, 

sunbed users have other risk behaviours: never use hat and shirt when exposed to sunlight, use 

SPF <30, are exposed between 11 am and 5 pm and have more sunburns along life. Young 

female and individuals with higher education are more prone to use sunbeds. 

Sunbeds are complete carcinogens and should be banned as in other countries. Investigate the 

economic interest of sunbeds and demonstrate their potential harm to health would be helpful in 

developing arguments for their abolishment. While we expect authorities to prohibit it, sunbed 

users must be consider a crave group for future prevention campaigns.  

 

(5) - A considerable proportion of outdoor runners and outdoor workers do not follow primary 

preventive recommendations, and their literacy about skin cancer is low, particularly regarding 

NMSC and AK. 

Skin cancer prevention campaigns need to be optimised, improving the transmission of the 

message, so that it translates into improved knowledge and behaviour. Appearance-based 

interventions could be effective among runners, who apart from being motivated by sport and 

health, are also generally concerned about fitness and appearance. Interventions thus highlighting 

the risk of photo aging could improve sun exposure. Articles in running magazines, adequate hats, 

sunglasses and technologic protection clothes next to pocket sunscreen at running shoes stores 

could help improve behaviour. The opportunity to target this large high-risk population and 

encourage them to adopt new behaviours can´t be neglected.  
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When we consider skin cancer and its carcinogen – UV, we always must see the individual as a 

whole. Work is inseparable from leisure activities when it concerns sun exposure. Sun protection 

measures need to be ubiquitous. Employers should view the sun protection of their workers as an 

opportunity investment with great return, improving their health, reducing work absences and 

minimizing the costs inherent to diseases.  

Further investigation is needed to understand why sunburns are more frequent in more 

differentiated workers and why they are more frequent in leisure setting considering all workers.  

Larger studies designed to modify behaviour and improve literacy about skin cancer and 

knowledge about UV index and temperature dissociation are also lacking. 

 

(6) - In the group of educators and health professionals there is great inconsistency between what 

they know about skin cancer and the appropriate behaviours they claim, concerning the risk factors 

they report – more investigation is needed to understand the gap between knowledge and 

behaviour; which might bring up strategies to better address the issue.   

 

(7) - Selective screening with collaboration of GPs allowed the detection of more cases of skin 

cancer than the nonselective screenings like Euromelanoma. GPs are on the first line of health 

care and might have a decisive role in skin cancer prevention, mainly by the proximity to 

population.  

Regarding the aging of population, the high risk behaviour related either to work, holidays, sports, 

fashion or sunbeds use, the low ratio of dermatologists for the population, and the increasing 

incidence of skin cancer, investment in GPs training should be viewed by dermatologist and 

authorities as an opportunity to continue the struggle against skin cancer, mainly by better 

selection of the lesions / patients that need referral to a dermatology centre, optimising early 

detection of cutaneous pre malignant and malignant lesions. 

 

(8) - The Euromelanoma initiative has raised at national and international level a greater 

awareness of the population on the theme of skin cancer, with promotion of the messages by the 

media, assuming itself as an important subject of public health, recognized by the political and 

sanitary authorities. However starting by its name, the campaign focus on MM – possibly a more 

embracing name would allow literacy improvement. Also, on the one hand it is necessary to 

develop communication and awareness strategies that can reach the socio-economically 

disadvantaged population, while on the other it would be useful to have cooperation of primary 

health units in selecting risk patients. 



ANA FILIPA DUARTE  |  Skin cancer  |  2018 

106 

 

(9) – NUM and LM are rare forms of MM, which early detection might avoid significant morbidity 

and mortality. 

Even though NUM is rare, given its atypical locations and poor survival rates, it is important that 

physicians maintain a high index of suspicion in all ethnic groups and closely examine patient’s nail  

in order to decrease the often appalling delay in correct diagnosis. A population based study would 

help to better understand the epidemiology of NUM. Also in this case it would be helpful cancers 

registers to be accurate, because nowadays NUM registries are included in the upper or lower 

limb, turning impossible this particular study. 

NUM pose therapeutic challenge. Full-thickness skin grafting or second-intention healing after total 

nail unit excision is a simple procedure providing a good cosmetic and functional outcome. Survival 

studies comparing conservative with radical excision are needed. 

Our data showed LM appears outside face and neck in almost two thirds of cases and is more 

common in middle aged female patients. Larger studies are needed to confirm our data and help 

explain this possible epidemiology changing. 

Clinical suspicion supported by complete history, close inspection with full-body examination 

assisted by dermoscopy are of most importance to recognize early NUM and LM. Skin is our 

biggest organ and its complete examination is time consuming. It is important to alert authorities 

and hospitals managers to the importance of a complete examination to avoid skipping suspicious 

lesions, so dermatologist are not pressure to do more and more consultations in a very short time, 

and can perform an accurate examination.   

Considering early MM diagnosis we have focused on two rare forms. Notwithstanding more 

embracing studies, regarding all types of MM, should bring up more information about the different 

types ratio and early diagnosis features of each type.  

 

(10) – Seventeen percent of patients with a history of skin cancer developed new skin neoplasms, 

with advanced age and detection of synchronous neoplasms at first diagnosis identified as risk 

factors for the development of metachronous lesions. These findings point to the importance of 

total skin examination and careful follow-up of all skin cancer patients, including those with NMSC.   

Information of skin cancer patients about their risk of developing another skin cancer and teach 

them SSE every 1 to 2 months is mandatory, might empower them to require adequate follow up 

by physicians allowing an early diagnosis.  
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Further studies are needed to assess whether longer follow-up protocols would be advantageous 

for patients with different types of neoplasms.  

Larger studies comparing naïve patients with skin cancer patients would allow a better assessment 

of skin cancer risk development. Also, larger and prospective studies of skin cancer patients would 

ascertain the best follow up schedule.   

 

The reach of skin cancer impact in public health deserves a careful understanding by authorities 

that may allow more elucidated policy decisions and funds redirection. Meanwhile, comprehensive 

and creative continuous primary and secondary prevention actions, involving volunteer educators, 

health professionals and anyone else that embraces the cause, might help targeting knowledge 

and behaviour weaknesses.   
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