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The occurrence of moles was studied in a community survey of 872 adults, using criteria
that allowed comparison with two earlier surveys. Men and women had similar numbers of
moles-on average, 15 moles of diameter 2 mm or greater, and 39 moles of all sizes. The frequency
of moles declined with age and varied according to body site. Comparison of the findings with those
of previous surveys-in New York in about 1950 and in Sydney in about 1970-suggested that the
frequency of moles has increased as malignant melanoma has become more common. Little is
known about the epidemiology of moles, which may hold the key to the explanation of the rising
incidence of melanoma in many countries.
SUMMARY

non-Maoris aged 20-69 years. The non-Maori
population of Milton is almost exclusively European
in origin.
An indication of the response in different sex and
age groups was obtained by comparing the number of
people counted for moles (excluding Maoris) with
the numbers of non-Maori people in the Borough of
Milton at the quinquennial census, which was held
two months before the mole counts (Table 1).8 I The
census populations may have included a number of
visitors to the Borough whereas the mole counts are
restricted to residents of the Borough. These
estimates of the response rates for individual sex and
age groups ranged from 63 to 99%.
Participants undressed to their underpants and (in
women) their brassiere and were examined by one of
seven trained counters (KRC and six senior medical
students who had received additional training). To
maintain co-operation, the anterior chest of women

Malignant melanoma is becoming more common in
developed countries.' The aetiology of this
disease is obscure, although solar radiation is almost
certainly involved.2 In Australia and New Zealand, at
least two-thirds of patients state that their
melanomas arose from pre-existing moles.34 If
pigmented naevi (moles) can be precursor lesions for
malignant melanoma, the rising incidence of
melanoma could be due either to an increasing
frequency of moles or to an increasing tendency for
moles to become malignant (or to a combination of
these changes). If the first change is involved, there
should be an association between the prevalence of
moles and the incidence of malignant melanoma.
Only two detailed surveys of moles in Caucasian
adults have been reported, and their results cannot be
compared because different criteria were used.5 6 We
therefore determined the frequency of pigmented
naevi in a defined population, choosing criteria for
counting that would enable us to compare our results
with data from each of the earlier surveys.
many

Table 1 Estimated response rates

Methods

Age

Percentage of census population (non-Maoris)

(years)

In the winter of 1981, 78% of the adult population of
the small country town of Milton (Otago, New
Zealand) participated in the third Milton Health
Survey.7 During this survey, all people under the age
of 70 years were examined, and the distribution and
frequency of their pigmented naevi (moles) were
recorded. This report is concerned with all

Males

Females

50-59
60-69

68
84
99
68
69

85
75
79

20-69

76

73

20-29
30-39
40-49

48

67

63

carried out.
On all participants, moles that were greater than or
equal to 2 mm in apparent diameter were counted.
This size limit was chosen to allow comparison with
Nicholls' earlier survey.6 Duplicate counts on the
upper limbs and back, carried out without warning to
the first counter and without knowledge of the initial
count, showed a high degree of correlation (r = 0 81,
45 df, p<0001). In addition to this restricted count,
all moles were counted on the one-fifth of
participants seen in the last three days of the survey.
This more complete count included pigmented naevi
that were smaller than the size limit applied in the
first count, and also included some naevi that the
counter considered to be moles but that would have
been excluded from the restricted count because of a
minor degree of diagnostic uncertainty. Counts
duplicated again showed a high degree of correlation
(r = 0*89, 12 df, p<0-001).
There was no evidence in any of the duplicate
counts that a counter had included an inappropriate
skin mark as a pigmented naevus. Most of the skin
lesions counted appeared to be acquired naevi of
junctional or compound form. Counts were recorded
by body site in a number of descriptive categories
based on elevation, size, and pigmentation. The
diagnosis of flat, brown or tan moles provided the
most difficult problem. Such diagnoses were
validated by an external review of 300 photographs
of these moles from randomly selected subjects. The
photographs were assessed by two independent and
experienced observers (Dr David E Elder,
Pigmented Lesion Group, Philadelphia and Dr Mark
H Greene, NCI, Bethesda); 96% of the diagnoses
were confirmed by either both (92%) or one (4%) of
the reviewers.

Results
The 872 people studied included 436 men and 436
all of whom were counted for moles ¢2 mm
in diameter; 105 men and 73 women also had the
unrestricted count (Table 2). For each counting
procedure, low counts were recorded most often. For
example, among 20-29 year old men counted for
women,

49
moles -2 mm, 49 had fewer than 10 moles, 33 had
10-19, 13 had 20-29, 7 had 30-39, and 13 had 40 or
more, of whom 2 had 70 or more; only three were
recorded as having no moles, one of whom was
known to have a mole on the chest.
Table 2 shows the mean number of moles,
according to sex and age. Both men and women had
an average of 14-15 moles of diameter greater than
or equal to 2 mm, and 38-39 moles of all sizes.
Although there were no consistent differences
between the sexes, the frequency of moles declined
significantly with age (for moles :2 mm, r =-0-14,
df = 870, p<0001).
Table 2 Mean number of moles in New Zealand adults*
Mean number of moles

a2 mmit

Age
(years)

Mean number of moles

of all sizest

Males

Females

Males

Females

60-69

17 (115)
17 (113)
13 (83)
11 (75)
14 (50)

16 (108)
16 (107)
16 (74)
13 (85)
9 (62)

47 (29)
43 (26)
28 (24)
27 (18)
48 (8)

53 (22)
52 (16)
24 (15)
26 (15)
21 (5)

20-69

15 (436)

14 (436)

38 (105)

39

20-29
30-39
40-49
50-59

(73)

*Moles on the anterior chest, abdomen, and buttocks are not included.
tNumbers of subjects shown in parentheses.

Similarly, mole counts at individual body sites were
generally lower for participants aged 40-69 years
than for those aged 20-39 (Table 3). As many more
people were counted for moles ¢2 mm than for all
moles, sites for the latter have been aggregated into
larger groups, which approximate those used by Pack
et al.5 When counts for individual body sites were
compared, there were differences between the sexes.
Women had more moles on the upper limbs, face and

neck, while men had more moles on the back. On the
lower limbs men and women had similar numbers of
moles. The distribution of moles, by site, differed
slightly depending on the counting method, possibly
reflecting different balances between larger and
smaller moles in different regions of the body.
Generally, the upper and lower limbs had similar
numbers of moles and the highest mean counts
among the sites. The mole counts for the backs of
men were also high, particularly for moles 32 mm.
COMPARISONS WITH PREVIOUS SURVEYS

In Table 4 the results of this study are presented in a
form that allows comparison with two previous
surveys-in New York in about 19505 and in Sydney
in about 1970.6 Our restricted count can be
compared with data from the survey in Sydney by
Nicholls,6 who also confined attention to moles 2 mm
or larger in diameter. The figures derived from
Nicholls' paper relate to the areas of the body that we
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and the abdomen and buttocks of all subjects were
not examined. To allow direct comparisons between
sexes, the reported values also exclude moles on the
anterior chest in men. The back and arms were first
inspected to determine the pattern of freckling, and
to detect lentigines and seborrhoeic keratoses.
Freckles, lentigines, and any arrays of similarly and
uniformly pigmented macules were excluded. If the
counter was in any doubt as to whether a particular
skin blemish was of melanocytic origin it was
excluded. One or both of two types of count were

Table 3 Mole counts according to body site
Mean number of
moles ¢2 mm
Sex

20-39 40-69
years years

M
F
M
F

1-8
3-0
2-2
3-3

Neck

M
F
M
F

0-6
1-0
08
1-3

051
0-8(

Back

M
F
M
F
M
F

Site
Upper limbs
right
left
Face

Lower limbs
right
left

Mean number of
moles
Sex

20-39 40-69
years years

M
F

13
23

8
9

0-5

M
F

3
6

2
3

5-1
2-4

4-1
1-9

M
F

11
6

8
2

3-4
25
3-4
2-2

2-3
2-5
2-5
2-7

M
F

18
18

13
11

1-41

201
1-3
2-1J

1-2J

studied, and the data have been standardised for age.
In the New York survey of Pack et al5 all moles were
counted: their figure for white adults (14.6 moles per
person) has been adjusted to allow for our omission
of certain body areas. Since Pack et al5 did not specify
their results by sex or age, other standardisation is not
possible. Table 4 also shows estimates of the
incidence of malignant melanoma corresponding to
the three surveys. The frequency of moles has
increased as melanoma has become more common.
The results of our study can also be compared with
those of Nicholls6 for 75 combinations of sex, decade
of age, and body area; the New Zealand frequencies
were generally higher than those recorded in Sydney
in about 1970.
Table 4 Comparison with previous surveys
Mean number ofmoles in comparable
body areas

Place and time Incidence of malignant Diameter 32 mm
Females
melanoma per 100 000' Males
of survey

All sizes
(both sexes)

New York

2

-

-

12t

11

9

12

-

15

15t

14t

39

c 1950

Sydney
c 1970

New Zealand
1981

'The sources of these estimates, which are standardised for age using a world
standard population, are given in the discussion.
tDirectly standardised to the age distribution in the Sydney survey.'
tAdjusted for omission of certain body areas, using data on site distribution
from the paper by Pack et al.'

Discussion
Enumeration of moles in a community survey of
Caucasian adults showed a higher frequency than in
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two studies carried out in the past. Although only
three-quarters of the eligible population took part in
the Milton Health Survey, it is very unlikely that
participants were self selected in relation to numbers
of moles. The survey was primarily concerned with
cardiovascular disease, and fear of venesection was
the reason most often given for non-participation.
The mole count appeared to be regarded by the
townsfolk as a source of amusement: the local
general practitioner and district nurse did not notice
any concern about moles before or after the survey.
Mole surveys are difficult epidemiological tasks.
The size limit of 2 mm which we used to permit
comparison with an earlier survey6 was not a natural
cut-off point, and it was difficult to develop precise
diagnostic criteria because of the variety of
appearances of melanocytic naevi.'0 "1 Although the
training of counters emphasised the clinical features
of seborrhoeic keratoses, it is likely that a few of these
would have been counted. Nevertheless, the
diagnosis of most of the common acquired junctional
and compound naevi was straightforward, and in an
attempt to ensure that any systematic bias was in the
direction of a low count, we adopted a conservative
approach by frequently reminding counters of the
rule: "If in doubt-leave it out." This approach,
together with the exclusion of all lesions that could be
freckles or lentigines would undoubtedly have led to
a number of brown junctional naevi being excluded
from the count.
Early attempts to study the occurrence of moles
were discussed by Lewis."2 The surveys with which
our results can be compared were carried out in about
1950 in New York and in about 1970 in Sydney.
There are a number of points on which the studies can
be compared. In Pack's New York study, men and
women also had similar aggregate numbers of
moles.13 In the Sydney study women had slightly
more moles than men, but sampling was not
systematic.6 Our observation that mole frequency
declined with age was expected from reports of
clinical experience and histopathological and clinical
surveys of selected groups.6 101114 The site
distribution of moles in Milton was similar to that of
the surveys by Pack and Nicholls in that moles were
particularly common on both the upper and the lower
limbs. There is thus some consistency in the data
collected in these three surveys.
In the American study, Packet al5 examined 1000
adult white outpatients who were attending hospital
for unrelated complaints. Although the results were
not specified by age, the difference in the aggregate
count from our survey (Table 4) was too great to be
due to differences in the age distributions of the
populations studied. Moreover the frequencies of
moles at particular body sites were consistently
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The secular increases in melanoma incidence and

mortality in New Zealand and other countries

are

consistent with a birth cohort-dependent change in
an important aetiological factor."7 If the increasing
melanoma rates were secondary to changes in the
frequency of moles, this could explain the birth
cohort effect, as the tendency to develop moles is
most evident in the first few decades of life.10 11
Considering that moles are the most accessible of
all the possible precursor lesions for human cancer, it
is remarkable how little is known about their
epidemiology. Further research is needed to discover
what determines the number of moles on a person
and whether, apart from familial syndromes,
particular types of mole carry a higher risk of
malignancy.
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