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Abstract
Background: Since 1950, the greatest increase in
cutaneous melanoma incidence in fair-skinned males
took place on the trunk and on the head and neck,
whereas in females, it took place on the limbs, mainly
on the lower limbs. We examined the influence of sex
on numbers and size of nevi on different body sites in
white European schoolchildren.
Methods: Information about each holiday period since
birth to interview was recorded from parents of six
hundred twenty-eight 6- to 7-year-old children in
four European cities (Brussels (Belgium), Bochum
(Germany), Lyons (France), and Rome (Italy)). Number
and anatomic location of small (2-4.9 mm) and large
(5 mm) nevi and individual susceptibility to sunlight
were independently assessed.
Results: After adjustment for host characteristics, sun
exposure, and sun protection habits, males had 7%
[95% confidence interval (95% CI), 7 to 19] more small
nevi than females. However, compared to females,

numbers of small nevi were increased by 17% (95% CI,
1-31) on the head and neck and by 16% (95% CI, 2-27)
on the trunk and shoulders. In contrast, in males, the
number of small nevi on upper limbs was decreased by
5% (95% CI, 26 to 13), and on lower limbs by 8%
(95% CI, 34 to 13). The number of large nevi was 6%
higher in males than in females (95% CI, 26 to 30).
Conclusions: The sex differences in small nevus
distribution in schoolchildren reflect the sex differences in the anatomic distribution of melanoma in
adults. Sex differences in sun exposure behaviors,
dressing, and clothing would just add their effects to
the sex-dependent inherited propensity to develop
nevi on a given body site. These results reinforce the
hypothesis by which childhood would be a decisive
period for the occurrence of sun-induced biological
events implicated in the genesis of cutaneous
melanoma. (Cancer Epidemiol Biomarkers Prev
2004;13(12):2003 – 5)

Introduction
In most fair skinned populations, the incidence of
cutaneous malignant melanoma (melanoma) has considerably increased in the past 50 years, most probably
because of the increase in intermittent sun exposure that
took place after World War II (1). In many populations,
the incidence of melanoma is slightly higher in females
than in males. But gender differences in melanoma
incidence are more pronounced when anatomic sites are
considered: in males, the greatest increase in melanoma
incidence over time took place on the trunk and the head
and neck, whereas in females, the greatest increase in
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incidence over time took place on the limbs, mainly the
lower limbs (2-4).
The number of nevi is the best predictor of melanoma
occurrence in adults (5). The increase in nevus density
(i.e., the number of nevi per unit of skin surface) is
maximal before 15 years old (6-8). After nevus density
stabilization at around 30 to 35 years old, nevus
frequency steadily decreases with age. Nevus development is strongly genetically determined, but sun exposure would be necessary for complete phenotypic
expression of the nevus genotype (9, 10).
Little is known of association between gender and
nevus development. In this work, we examined the
influence of sex on numbers and size of nevi on different
body sites in white European 6- to 7-year-old children.

Methods
The study design has been described in a previous report
(11). Briefly, 6- to 7-year-old Caucasian children were
recruited between October 1995 and February 1997 in
elementary schools of Brussels (Belgium), Bochum
(Germany), Lyons (France), and Rome (Italy).
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Gender and Nevi Distribution

Total Body Nevus Count. In each city, a physician
trained for the recognition of skin pigmented lesions
examined the entire skin of children in the primary
schools. The scalp, the genital area, and the buttocks
were not examined. Counting of nevi was done using
transparent plastic slides pierced with 2- and 5-mm
holes. We thus directly distinguished nevi with dimensions in the range 2 to 4.9 mm (hereafter referred as small
nevi) from nevi with dimensions 5 mm (hereafter
referred as large nevi).
Statistical Analysis. Examination of the influence of
gender on nevus counts took into account the influence
of other host and environmental factors that could be
associated with gender. Details of the analysis procedures have been reported in previous article (12). In brief,
two Poisson regression models were constructed, one
having as end point the number of small nevi, and the
other the number of large nevi. For small nevi, models
were applied separately to four body sites (trunk and
shoulders, upper limbs, lower limbs, and head and neck).
Poisson regression models for small nevi included
variables related to host characteristics and sun exposure
or sun protection habits. Models for large nevi were
further adjusted for number of small nevi. A result was
labelled as statistically significant if zero was not
comprised in the 95% confidence interval.

(i.e., with one dimension 5 mm). Thirty-nine percent
of small nevi were located on the trunk and shoulders,
compared with 69% of large nevi, implying that large
nevi are more likely than small nevi to develop on
trunk and shoulders than on other body sites.
Table 1 shows that the total of small nevi was similar
for boys and girls. In males, small nevi were somewhat
more numerous on trunk and shoulders, and on head
and neck, but less numerous on limbs. Large nevi were
more numerous in males.
After multiple adjustments, small nevus numbers on
trunk and shoulders and on the head and neck became
significantly more associated with male than with female
gender. A positive association (although not significant)
with female gender was found in the upper limbs and in
the lower limbs.
Apparently, males had more large nevi than females.
But because (i) the number of small nevi is a strong
predictor of the number of large nevi (12) and (ii) that
most large nevi are located on the trunk and shoulders
(13), adjusting for small nevi decreased the apparent
association between male gender and the number of
large nevi. No gender difference was apparent when the
analysis of large nevus numbers was restricted to the
trunk and shoulders (data not shown).

Discussion
Results
Parents who agreed to participate represented 682 (55%)
out of the 1,234 apparently eligible children approached.
Fifty-one children were excluded from the study because
the child was not of Caucasian origin, or the skin
examination was not done (e.g., the child was not willing
to be examined), or the parents could not be reached for
the interview. Three children were further excluded
because of missing data in adjustment variables. The final
sample for statistical analysis comprised 628 children (319
boys and 309 girls).
The median was 6 nevi 2 mm per child (range,
0-77). Detailed body distribution of nevi has been
published elsewhere (13). In brief, of 5,933 nevi, 5,638
(95%) were small nevi (i.e., with one dimension
between 2 and 4.9 mm), and 295 (5%) were large nevi

Our study assessed the predictors of nevus counts in
European young children according to body site, with
multiple adjustments for host characteristics, sun exposure, and sun protection habits. Boys ages 5 to 6 years
had significantly more small nevi (2-4.9 mm) on the back
and shoulders, and on the head and neck than girls of
same age. In contrast, in girls, there was a tendency for
more small nevi on the limbs. Our results are comparable
to those from studies in Australian adolescents and
schoolchildren that found significantly larger numbers of
small nevi on the back (14, 15) and on the head and neck
(14) of males, whereas larger number numbers of small
nevi were observed on female lower limbs (15). Alike the
Australian study in schoolchildren (15), we found a
larger number of large nevi in boys than in girls, but
because the number of large nevi is strongly linked to the

Table 1. Numbers of nevi on body sites of 628 European children 6 to 7 years old
Body site

Nevi, 2 to 4.9 mm (n = 5,638)
All sites
Head and neck
Trunk and shoulders
Upper limb
Lower limb
Nevi, >5 mm (n = 295)

Males (n = 319)

Females (n = 309)

% Difference males/females

Mean

Range

Mean

Range

Unadjusted*

9.1
1.5
3.7
1.9
1.9
0.5

0-65
0-16
0-25
0-3
0-2
0-10

8.9
1.3
3.2
2.1
2.2
0.4

0-77
0-9
0-29
0-3
0-3
0-8

2
14
13
9
16
19

c

Adjusted
7
17
16
5
8
b
6

95% Confidence interval
7 to 19
1-31
2-27
26 to 13
34 to 13
26 to 30

NOTE: Buttocks, genital area, and scalp not included. Surface of selected body areas represent 86.5% of total body surface area.
*No unadjusted ratio reached statistical significance.
cMean adjusted difference between males and females, with females being the reference category, expressed in %, and 95% confidence interval. %
differences are derived from coefficients of a Poisson regression models, including variables related to sun exposure, the skin phototype, the eye color, the
average number of holiday periods, the average total duration of sun exposure, the average difference in latitude, the number of sunburn episodes, the
study place, the average wearing of trousers and shirt, the average wearing of hat, and the average sunscreen use during holidays.
bSame model as for nevi 2 to 4.9 mm, with inclusion of numbers of nevi 2 to 4.9 mm as a continuous variable.
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number of small nevi, adjustment on small nevus
numbers cancelled most of the gender influence on large
nevus counts.
The gender difference we found in numbers of nevi 2
to 4.9 mm according to body site in school children is
similar to the gender difference in body site distribution
of melanoma found in adults (16-18). Studies with the
Swedish Cancer Registry showed that before 20 years
old, melanoma occurrence is more frequent on upper and
lower limbs in females, whereas in males, it is more
frequent on the trunk (19).
For explaining the gender difference in anatomic
distribution of melanoma, gender differences in sun
exposure behaviors and in dressing and clothing styles
have been evoked (e.g., longer hair in females, or
wearing of miniskirt by women versus pants by males;
ref. 16). However, previous reports on data used in this
study showed no significant gender difference in sun
exposure, sunburn history (during and outside holiday
periods), sun protection habits, sunscreen use, and
wearing of clothes when in the sun (11, 12, 20). Moreover,
that explanation cannot address the substantial gender
differences observed on the trunk and shoulders.
A study done in Canadian Hutterite children found
similar gender-specific differences in the body site
distribution of nevi (21). The traditional religious costume
of Hutterite children protects them from sun exposure,
and thus in this population, gender difference in clothing
or in sun exposure habits can hardly explain gender
differences observed in body site nevus distribution.
Our results suggest that anatomic location of melanoma diagnosed during adult life would be already
determined during the first years of life. Sex differences
in sun exposure behaviors, dressing, and clothing would
just add their effects to the inherited proneness to
develop nevi on a given body site.
Studies on migrants have provided the most compelling evidence that childhood was a decisive period
for sun-induced biological lesions involved in the
genesis of melanoma (22). The results of this study
reinforce the likelihood of the childhood hypothesis.
The biological lesions acquired at these ages would
survive during all life.
The numbers of small nevi and of large nevi are
independent predictors of melanoma occurrence (23, 24).
The fact that we found gender to be a predictor of the
body site development of small, but not of large nevi,
supports the hypothesis by which small nevi and large
nevi would be related to different biological events
involved in the genesis of melanoma.
The genetic information is identical in all melanocytes
of an individual, and a nevus is a monoclonal expansion
of a single melanocyte (25, 26). From a study on body site
variations in benign melanocytic nevi adjacent to
melanoma, Green (27) proposed the hypothesis of sitespecific susceptibility to sunlight and to malignant
transformation. Studies in European and in Australian
children confirmed the site-specific differences in proliferation potential of melanocytes (13, 15). We further
hypothesize that the likelihood for a melanocyte situated
in a given anatomic site to develop into a small nevus is
also influenced by gender. Thus, whatever happens in
sun exposure in later life, sex-linked genetic factors
acting during early life influence the likelihood that a
melanoma would occur on a given body site.
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