
Abstract. Background/Aim: Differences in risk factors for
melanoma between young adults (18-39 years) and middle-
aged (40-60 years) are not well documented. In this study,
we aimed to determine differences in risk factors and
characteristics of melanoma between these groups. Patients
and Methods: This retrospective study is a review on 330
patients, including 250 middle-aged and 80 young adults,
during the period 2006-2016 in the Tampere university
hospital, in Finland. Results: Forty-one per cent of middle-
aged and 47% of young adults were defined as higher-risk
patients. High nevus count was the most common host risk
factor in both groups. Young were more likely to have a
family history of melanoma. Middle-aged had more often
excessive intermittent sun exposure and a history of sunburn.
Host risk characteristics were less commonly associated with
thicker melanomas. Conclusion: A high number of patients
have host risk factors for melanoma. Several differences exist
in risk factors and characteristics of melanomas between
young adults and middle-aged patients. 

Several host characteristics have been associated with the
risk of melanoma. These include the phenotype, the number
of nevi, a family history of melanoma (1-3), and the presence
of dysplastic nevi (4, 5). Other risk factors include sun
exposure and severe sunburns (6). The association of sun
exposure with melanoma risk is influenced by host
characteristics. In fact, exposure patterns might be of less

importance compared to the individual response to sun
exposure (6, 7). Differences in melanomas by anatomic site,
histology, sex and age, suggest that both host characteristics
and behavioral factors influence risk (8). Country-specific
variations are related to interactions between sun exposure
and skin type, postulated divergent pathways (intermittent vs.
cumulative exposure) and critical periods of exposure (6).
Sunburn is a stronger predictor compared to intermittent
exposure itself (7). Especially sun exposure and sunburn
occurrence during childhood are key risk factors for
melanoma later in life (9). 

There is a large diversity of melanoma across the age
spectrum. Melanomas in patients at the extremes of age have
a distinct natural history, but there are also differences in
characteristics of melanomas within age groups between
these extremes (10). In this study, we compared risk factors
and characteristics of melanoma in young and middle-aged
adults and tried to identify possible differences between
these groups. Understanding the risk of melanoma in
different age groups and taking into account the country-
specific variations is important for the development of
effective cancer control activities. 

Patients and Methods
New invasive cutaneous melanomas were picked up from the
melanoma database at Tampere university hospital (Finland) from
2006 through 2016 using the 3rd-edition of the International
Classification of Diseases for Oncology (ICD-O-3) code C43.
Patients from 18 to 60 years of age were included in the study. In
Finland, 30% of inhabitants have Fitzpatrick’s skin phototypes I or
II and 60% have type III (11). All patients in this study had skin
types I to III. We ensured that there were no patients duplicated in
the study (i.e. with two primary melanomas during the 10-year
period of the study).

Permission to access the clinical records was obtained from the
scientific center of Tampere University Hospital. The clinical
records of all patients were reviewed. 
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Patients were divided to two age groups: i) younger than 40 years
(<40 years) and ii) 40-60 years of age. The location of the tumor
was scored: i) trunk, ii) upper limb, iii) lower limb and iv) head and
neck. The Breslow thickness (12) reported by a dermatopathologist
was recorded. The histological subtypes were classified: i)
superficial spreading melanoma (SSM), ii) nodular melanoma
(NM), iii) lentigo maligna melanoma (LMM), and iv) acral
melanoma (AM). The number of other, biopsy-proven, primary
melanomas (OM) and dysplastic nevi (DN) was recorded. The
nevus count, assessed by a doctor during the patient’s first visit in
the skin cancer unit, was also recorded. High nevus count (HNC)
was defined as having ≥50 nevi.

Information about: i) a history of severe sunburns during
childhood (at least two painful sunburns that lasted more than one
day), ii) a history of excessive intermittent sun exposure, iii) a
family history of melanoma in a first-degree relative (FH), was
collected by a doctor after interviewing patients during their first
visit to our skin cancer unit. 

Statistical analysis. Categorical variables were described by the
number of patients with percentages. Differences between
categorical variables were tested by Pearson chi-square test, or
Fisher’s exact test if Pearson chi-square test assumptions were not
valid. Distributions of the skewed continuous variables were tested
using the Mann-Whitney test. For multiple comparisons, the
Bonferroni correction was performed and p-values under 0.0125
were considered statistically significant, otherwise we used the
margin of p-Values under 0.05 as significant. The analyses were
carried out using the IBM SPSS Statistics for Windows software,
version 23.0 (IBM Corp., Armonk, NY, USA). 

Results
A total of 1,248 cases of new invasive cutaneous melanomas
were detected in 667 men and 581 women between 1.1.2006
and 31.12.2016. Among these patients, a total of 330 (men:
n=150; women: n=180) patients were 60 years of age or
younger and were included in the study. Of these patients,
250 were middle-aged (40-60 years) and 80 were young (18-
39 years) adults. 

Host characteristics, behavioral risk factors and melanoma
characteristics for patients <40 years vs. 40-60 years. HNC
(26%, 21/80) was the most common host risk factor in the
young adults’ group, followed by having DN (20%, 16/80), FH
(19%, 15/80) and OM (10%, 8/80) (Table I). In middle-aged
group, HNC (28%, 69/250), was also the most common risk
factor, followed by DN (24%, 57/250), OM (13%, 32/250) and
FH (9%, 22/250). The young patients were, on average, less
likely to have excessive intermittent sun exposure (30% vs.
44%, p=0.031) and a history of sunburn in childhood
compared to the middle-aged group (25% vs. 43%, p=0.004).

The young group had a higher proportion of SSM (86%
vs. 77%, p=0.178), fewer other types of melanomas and
thinner (Md Breslow 0.6 mm vs. 1.0 mm, p<0.001)
melanomas compare to middle-aged patients. Young were
less likely to have a melanoma situated on the trunk (40%

vs. 50%) and lower limb (21% vs. 26%) area and more likely
to have a melanoma on the upper limb (24% vs. 14%) and
head and neck (15% vs. 10%) area (p=0.082). These
differences were not statistically significant (Table I). 

Differences in melanoma characteristics and behavioral risk
factors in patients with vs. without high-risk host
characteristics. Patients with FH were, on average, more
likely to have thin (Br<1 mm) melanomas (73% vs. 50%,
p=0.026) compared to patients without FH (Table II). The
same was also observed in patients with DN (65% vs. 48%,
p=0.021), HNC (56% vs. 51%, p=0.711) and OM (55% vs.
52%, p=0.670). SSM was most common for patients with
FH (92%) compared to those with HNC (83%), OM (80%)
or DN (75%). Patients with HNC were more likely to have
melanoma on the trunk (57% vs. 45%, p=0.105) compare to
patients without HNC. Otherwise, there were no notable
differences in the body site distribution of melanomas among
patients with host risk factors. Patients with DN were more
likely (57%) to have excessive intermittent sun exposure
compared to patients with HNC (46%), OM (40%) or FH
(35%). Patients with FH were less likely to have a history of
sunburn during childhood (38%), compared to those with
HNC (52%), OM (53%) and DN (48%).

Discussion

Several findings emerged from this study of 330 young and
middle-aged cutaneous melanoma patients. A higher number
of patients (41% of middle-aged and 47% of young) were
defined as higher risk owing to FH, OM, HNC or DN
compared to an earlier study (3), in which 11% of <40 and
33% of 40-59-year-old patients were defined as high-risk
patients. This difference may, however, be explained by the
different definition of risk factors between studies, as in our
study DN was also counted in. The problem in comparing
findings from the literature, is that, according to our
knowledge, there are only a few studies which compare risk
factors for melanoma in young and middle-aged adults. 

The ratio of patients with FH is in agreement with other
studies, but findings differ with regards to age distribution
(8, 13, 14). In our study, young adults were more likely to
have FH compared to middle-aged, while in other studies
patients older than 40 years were more likely to have FH.
Whether this difference can be explained by country-specific
variations in the population remains unclear. Different results
have also been observed between studies concerning the
Breslow thickness of melanomas in patients with FH. Li et
al. (8), have found that individuals with FH might be more
likely to develop thicker melanomas, while Chiarugi with
cowriters (14) did not find differences in thickness between
familiar and sporadic melanomas. We found that a majority
of patients with FH had thin melanoma, which is in
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agreement with the study by Aguilera and cowriters (13).
This finding suggests that melanoma patients with FH may
have an increased risk awareness and could benefit from an
early detection of melanoma. 

A high number of nevi is the most significant phenotypic
risk factor for melanoma and is in part genetically
determined (15). Having HNC was the most common host
risk factor for melanoma in both young and middle-aged
adults. In these patients, melanomas were more likely thin
and located in the trunk area, confirming data from previous

melanoma studies (4, 15). It has been suggested that
individuals with HNC may be more likely to practice skin
self-examination, which may lead to an earlier detection of
melanoma (4). There is also a possibility that the genetic
determinants of nevi number may be associated with
biological differences in melanoma tumors (15). Most
patients with melanoma, however, did not have HNC. The
total nevus count should not be the only reason for
performing a skin examination or determining a patient’s
risk-status. 
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Table I. Descriptive statistics for risk factors and characteristics of melanoma according to age group in all melanomas included in the study
(n=330).

                                                                                              <40 years (n=80)                                 40-60 years (n=250)                              p-Value

Gender, n (%)                                                                                                                                                                                                       0.008
   Male                                                                                           26 (33)                                                   124 (50)      
   Female                                                                                        54 (67)                                                   126 (50)      
High nevus count, n (%)                                                                                                                                                                                     0.813
   No                                                                                               59 (74)                                                   181 (72)      
   Yes                                                                                              21 (26)                                                    69 (28)       
Family history of melanoma, n (%)                                                                                                                                                                   0.014
   No                                                                                               65 (81)                                                   228 (91)      
   Yes                                                                                              15 (19)                                                     22 (9)        
Other melanomas, n (%)                                                                                                                                                                                     0.504
   No                                                                                               72 (90)                                                   218 (87)      
   Yes                                                                                               8 (10)                                                     32 (13)       
Dysplastic nevus, n (%)                                                                                                                                                                                      0.504
   No                                                                                               64 (80)                                                   191 (76)      
   Yes                                                                                              16 (20)                                                    57 (24)       
High-risk patients, n (%)                                                                                                                                                                                     0.291
   No                                                                                               42 (53)                                                   148 (59)      
   Yes                                                                                              38 (47)                                                   102 (41)      
Excessive sun exposure, n (%)                                                                                                                                                                           0.031
   No                                                                                               56 (70)                                                   141 (56)      
   Yes                                                                                              24 (30)                                                   109 (44)      
History of sunburn in childhood, n (%)                                                                                                                                                             0.004
   No                                                                                               60 (75)                                                   142 (57)      
   Yes                                                                                              20 (25)                                                   108 (43)      
Breslow, Md (IQR)                                                               0.60 (0.41-1.18)                                      1.00 (0.60-2.00)                                 <0.001
Breslow, n (%)                                                                                                                                                                                                     0.003
   <1                                                                                               54 (68)                                                    118 (47)      
   1-2                                                                                              20 (25)                                                    80 (32)       
   >2                                                                                                 6 (7)                                                       52 (21)       
Subtype, n (%)                                                                                                                                                                                                    0.178
   SSM                                                                                            69 (86)                                                   192 (77)      
   LMM                                                                                            4 (5)                                                        22 (9)        
   NM                                                                                               7 (9)                                                       27 (11)       
   AM                                                                                               0 (0)                                                         9 (3)         
Location of melanoma                                                                                                                                                                                         0.082
   Trunk                                                                                          32 (40)                                                   126 (50)      
   Upper limb                                                                                 19 (24)                                                    35 (14)       
   Lower limb                                                                                17 (21)                                                    64 (26)       
   Head & Neck                                                                             12 (15)                                                    25 (10)       

High-risk patients: Hight nevus count, family history, other melanomas and/or dysplastic nevus; Years: age at the time of diagnosis; Md: median;
IQR: interquartile range. Differences between age-groups were analyzed using Mann-Whiney test (continuous, but skewed factors), Pearson chi-
square test or Fisher’s exact test, if Pearson chi-square test assumptions were not valid (categorical factors).



Melanomas in patients with DN were more likely to be
thinner and presented more commonly in middle-aged
patients; observations adding support to prior studies (4, 5).
The subtype of melanomas, however, differed between
studies. In our study, melanomas in patients with DN were
less likely to be SSM and more likely NM compared to
patients without DN or other host risk factors. In other
studies, SSM was a more common subtype and NM less
frequent one in patients with DN compared to patients
without DN (4, 5). SSM is considered to be less aggressive
and is more often detected as a thinner tumor with a slower
growth compared to NM (16).

The proportion of patients with biopsy-proven OM was
higher here (11%) compared to previous studies with regards
to all age groups (1.2-8.2%) (17-19). The reason for this
difference between studies is not clear, however, one reason

may be the different age groups studied. In our study, only
patients 60 years or younger were included. In prior studies,
OM were diagnosed in patients with different predominance
on gender and age. Observations supporting both males of
an older age (17) and females of an early age (19) have been
published. In our study, OM were more likely diagnosed in
the middle-aged group with female predominance. Even one
tenth of ≤60-year-old melanoma patients developed a second
primary melanoma. Careful education of melanoma patients
could facilitate an earlier diagnosis of a subsequent second
primary melanoma.

When comparing behavioral risk factors, we observed that
young adults had less excessive sun exposure during
adulthood and a history of sunburn during childhood
compared to middle-aged patients. It has been suggested in
earlier studies that public health campaigns promote
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Table II. Patient and melanoma characteristics and behavioral risk factors for patients according to high-risk host characteristics.

                           FH            No FH                        HNC           No HNC                         OM          No OM                          DN            No DN
                        (n=37)        (n=293)                      (n=90)          (n=240)                       (n=40)        (n=290)                       (n=75)         (n=255)

                       n      (%)      n       (%)   p-Value    n      (%)        n       (%)    p-Value    n       (%)      n      (%)   p-Value     n      (%)       n      (%)    p-Value

                                                                                                                                                                                                                              
Age, yrs                                                  0.014                                                0.813                                             0.504                                                0.504
   <40             15    (40)     65      (22)                   21    (23)      59      (25)                     8       (20)    72     (25)                    16     (21)      64    (25)          
   40-60          22    (60)    228     (78)                   69    (77)     181     (75)                    32     (80)   218    (75)                    59     (79)     191   (75)          
Gender                                                    0.323                                                0.636                                             0.460                                                0.280
   Male           14    (38)    136     (46)                   39    (43)     111     (46)                    16     (40)   134    (46)                    30     (40)     120   (47)          
   Female        23    (62)    157     (54)                   51    (57)     129     (54)                    24     (60)   156    (54)                    45     (60)     135   (53)          
Subtype                                                  0.204                                                0.585                                             0.858                                                0.004
   SSM           34    (92)    227     (78)                   75    (83)     186     (78)                    32     (80)   229    (79)                    56     (75)     205   (80)          
   NM              1      (3)      25       (8)                     6      (7)       20       (8)                      4       (10)    22      (8)                     13     (17)      13     (5)           
   LMM           1      (3)      33      (11)                    8      (9)       26      (11)                     3        (8)     31     (11)                     5       (7)       29    (11)          
   AM              1      (3)       8        (3)                     1      (1)        8        (3)                      1        (2)      8       (3)                      1       (1)        8      (3)           
Location                                                 0.255                                                0.105                                             0.959                                                0.702
   Tr                19    (51)    139     (47)                   51    (57)     107     (45)                    19     (48)   139    (48)                    35     (47)     123   (48)          
   UL               5     (14)     49      (17)                   15    (17)      39      (16)                     7       (17)    47     (16)                    14     (19)      40    (16)          
   LL               12    (32)     69      (24)                   19    (21)      62      (26)                     9       (23)    72     (25)                    20     (27)      61    (24)          
   H&N            1      (3)      36      (12)                    5      (6)       32      (13)                     5       (12)    32     (11)                     6       (8)       31    (12)          
Br, mm                                                  0.026                                                0.455                                             0.884                                                0.021
   <1.00          27    (73)    145     (50)                   50    (56)     122     (51)                    22     (55)   150    (52)                    49     (65)     123   (48)          
   1.00-2.00     6     (16)     94      (32)                   28    (31)      72      (30)                    12     (30)    88     (30)                    14     (19)      86    (34)          
   >2.00           4     (11)     54      (18)                   12    (13)      46      (19)                     6       (15)    52     (18)                    12     (16)      46    (18)          
Sun                                                        0.496                                                0.234                                             0.967                                                0.001
   Yes              13    (35)    120     (41)                   41    (46)      92      (38)                    16     (40)   117    (40)                    43     (57)      90    (35)          
   No               24    (65)    173     (59)                   49    (54)     148     (62)                    24     (60)   173    (60)                    32     (43)     165   (65)          
Sunburn                                                  0.900                                                0.002                                             0.058                                                0.063
   Yes              14    (38)    114     (39)                   47    (52)      81      (34)                    21     (53)   107    (37)                    36     (48)      92    (36)          
   No               23    (62)    179     (61)                   43    (48)     159     (66)                    19     (47)   183    (63)                    39     (52)     163   (64)          

SSM: Superficial spreading melanoma; NM: nodular melanoma; LMM: lentigo maligna melanoma; AM: acral melanoma; Tr: Trunk; UL: upper
limb; LL: lower limb; H&N: head and neck; FH: family history of melanoma in first-degree relative; HNC: high nevus count; OM: other primary
melanomas; DN: dysplastic nevi; Br: Breslow thickness; Sun: excessive intermittent sun exposure; Sunburn: history of sunburn in childhood.
Differences between FH and no FH, HNC and no HNC, OM and no OM, and DN and no DN were analyzed using Pearson chi-square test, or
Fisher’s exact test, if Pearson chi-square test assumptions were not valid. Due to the multiple comparisons, Bonferroni correction were used, and
p-values under 0.0125 were considered as statistically significant. 



awareness of the risk of sun exposure in Australia and
Europe and may have contributed to stabilizing or declining
the melanoma incidence rates in young adults (1). Whether
this is true also in our population remains to be studied. In
this study, over one third of the patients with high-risk host
characteristics had a history of excessive intermittent sun
exposure or a history of sunburns during childhood. Similar
results have been previously reported by Chiarugi et al. (14)
in patients with FH. This finding suggests that patients with
host risk characteristics are not careful enough to prevent
melanoma. Continued close monitoring and information
about sun protection of high-risk population is necessary.

We acknowledge several limitations in our study. First,
certain subgroups are limited by the small numbers of
patients. The disproportion between the two age groups of
the study, can be explained by the different distribution of
melanoma depending on age but can still limit the
interpretation of the results. Second, this study is limited to
studying patients at an academic center rather than from a
cohort of a wider population. Despite this limitation, our
patients were referred from surrounding regions as well.
Third, the familial status was based on patients’ self-reported
family history. To minimize the risk of recall we applied the
criteria with no more distance than the first-degree relatives.
Fourth, skin cancer patients may overreport or underreport
their sunburn or sun exposure experience, producing biased
estimates of the true association. On the other hand, the
majority of studies use verbal reports or self-reports to
measure habitual sun exposure. Despite well-known
limitations of verbal reports, these measures were suggested
to be the most practical for both population surveillance and
intervention research (20).

We think that these results lead to some scientific and
health educational suggestions. Our findings support prior
studies, while also offering distinct new information about
melanomas in a different country-specific population. The
findings from this study may help identify strategies to
further stratify patients for more targeted patient education
and potential screening. 

In conclusion, young and middle-aged adults have
differences in risk factors for melanoma. Our data support
more intensive skin cancer screening for patients of 60 years
of age or younger with DN. The characteristics of melanomas
in higher-risk patients in our study population have some
differences compared to the characteristics described in earlier
studies, supporting the existence of country-specific variations
in melanomas. Characterization of these features may assist in
understanding of heterogeneity of melanoma and targeting
country-specific cancer treatment and control activities. 
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