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SUMMARY
Background. Malignant melanoma is uncommon but poten-
tially fatal. Knowledge and attitudes play an important part in
the early detection of this skin cancer.
Aim. To assess knowledge, risk perception, and intended
behaviour related to melanoma compared with actual risk
status. To suggest measures to improve the primary and
secondary prevention of melanoma in general practice for a
high-risk group.
Method. A prospective questionnaire survey was carried
out on consecutive adults attending in 16 randomly selected
group practices. Applying MacKie’s personal risk factor
chart for melanoma, the study assessed self-reported risk,
knowledge of skin cancer — especially malignant
melanoma — and self-reported preventive activity.  
Results. A total of 3105 (69%) attenders completed the ques-
tionnaire. The responders showed greater concern for minor
rather than major clinical signs in pre-existing moles. Young
people and the professional classes were the least knowl-
edgeable about skin cancer and exhibited the most risky
behaviour in terms of sun exposure, failure to check their
skin, and to seek medical advice about new or changing
moles. The majority of an 8.7% high-risk group showed lack
of awareness of their increased risk, and women in this
group reported the highest desire for a suntan and the use of
sunbeds. In addition to showing less concern than their low
risk counterparts about moles growing in size, they were also
reluctant to seek medical advice about new moles.
Conclusion. Consideration should be given to targeting pri-
mary prevention and selective screening in general practice
towards a high-risk group for malignant melanoma. Young
people and the professional social class should receive par-
ticular attention.

Keywords: malignant melanoma; patient awareness; skin
cancer.

Introduction

MALIGNANT melanoma, even in temperate climes, is
assuming greater importance with every passing decade.

The latest figures from Scotland showed a stabilization of the
incidence rate in women, after 1986, with an incidence of 12.3
per 100 000 (male incidence rate of 7.8 per 100 000).1 However,

in the previous decade, the incidence and mortality rates in the
United Kingdom (UK) generally, increased by over 50%.2 The
disease has a disproportionate impact on young adults, and is
now the second commonest cancer in British women aged
between 20 and 35 years.3

As the most important prognostic factor in melanoma is the
thickness of the lesion, successful treatment depends on its early
diagnosis and excision.4,5 Research has shown that the major rea-
son for delay in diagnosis of cutaneous melanoma is the length
of time before the patient seeks medical advice. This delay in
presentation is at least partly due to the lack of knowledge of the
features of early malignant melanoma.6,7 The decision to consult
is likely to be influenced mainly by the patients’ and families’
interpretations of mole changes and their understanding of the
implications. Therefore, the outcome of this potentially fatal dis-
ease may be improved through health promotion designed to
influence knowledge and behaviour.8,9

This has been the rationale for surveys of the general public’s
knowledge of and attitudes towards a wide range of symptoms,
signs, and risky behaviour.10,11 Other studies have looked more
specifically at knowledge and behaviour in an attempt to under-
stand what factors put certain groups most at risk.12-16Those who
know least, however, may not be those who are in fact most at
risk of developing malignant melanoma. It can be argued that the
most effective use of limited resources is to identify those in the
population who are at particularly high risk of developing the
disease and directing primary prevention and selective screening
at this group. Such a proposal assumes that (i) it is possible to
identify the prevalence of a high-risk group, and (ii) that they can
be demonstrated to need a proactive approach because of their
lifestyle, and poor knowledge of both skin cancer and primary
and secondary preventive measures.

Our research addressed the initial question and is reported
elsewhere.17 A prevalence of 8.7% was found in the sample pop-
ulation, based on four independent risk factors that have previ-
ously been combined as a risk score for the disease: the presence
of freckles, moles, atypical naevi, and history of bad sunburn.
The factors were discussed in MacKie’s original research.18 The
high-risk group was defined according to the personal risk factor
chart developed in her work.

This paper looks at:

• the knowledge and behaviour in relation to sex, age, and
social class of the responders in the total sample,

• the knowledge and behaviour in the high-risk group when
compared with the low-risk group, and

• possible intervention strategies that might be considered to
improve prevention in those most at risk of malignant
melanoma.

Method
A prospective questionnaire study was carried out in 16 group
practices in the Crewe and Macclesfield Health Districts in
Cheshire, UK. These were randomly selected from a possible 46
group practices. Of 18 practices approached, 16 (89%) agreed to
participate in the study. In each of the practices taking part, all
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patients aged 16 years and over, who attended their surgery for a
GP consultation for any reason during a one-week period
between September and November 1995, were invited by the
reception staff to complete a questionnaire at the time or to
return ‘freepost’ after subsequent completion. The ‘Skin Study
Questionnaire’ asked about:

• individual risk factors in terms of skin type, hair colour,
presence of freckles and moles, episodes of severe sunburn,
family history of malignant melanoma, and occupation; 

• knowledge in terms of the commonest site for malignant
melanoma, its serious nature, and what makes people more
likely to have one; and

• peoples’ attitudes (preventive behaviour) in terms of skin
examination, protection from sun exposure, and the action
taken in the event of finding a mole with or without various
changes.  

MacKie’s independent risk factors were carefully defined, as
these formed the four risk factors from which the prevalence of a
high-risk group was calculated.18 The validity of the self-report
questionnaire to determine the high-risk group was tested by a
follow-up skin examination on a subsample (n = 388) of the
questionnaire sample. All the data collected from the question-
naire survey and the follow-up study were analysed using an
SPSS for Windows Version 6.1 computer program. The validity
of the self-report questionnaire was assessed using kappa values,
and the statistical significance of other comparisons was obtained
using chi-squared values or logistic regression.

Results
Overall look at the study sample
The response rate in the questionnaire survey was 69%. Figure
1a shows the age and sex distribution of the 3105 responders and
Figure 1b shows the socioeconomic status of the 1330 who were
employed, compared with the 1991 National Census.

Numerically (i.e. the percentage of the total from 2844 up to
2942 who responded to each question), people in the study sam-
ple were more concerned about minor clinical signs of early
melanoma, such as bleeding, oozing, or crusting, and, to a lesser
extent, inflammation and itching, than about two of the three
major clinical signs: change in shape and colour. Only 21%
knew that the commonest site for a malignant melanoma in a
male is the back, and 8% that the commonest site in a female is
the leg. The main sources of information about skin cancer were
television (41.7%) and newspapers (41.0%).  

Sex, age, and socioeconomic differences 

Table 1 shows that women were significantly more knowledge-
able and took more preventive action than men.

The 16 to 24 year-old age group, compared with the older age
groups (using chi-squared values):

• had the highest sun exposure and desire for suntan
(0.01<P<0.05),

• most frequently took sunny holidays (P≤0.01),
• were the least knowledgeable age group about skin cancer

(P≤0.01), 
• were the least likely to seek medical advice about new or

changing moles (P≤0.01),
• contained the lowest percentage of mole checkers (P≤0.01)

(except for 75+ year-olds), and 
• contained the lowest percentage of those who knew of the

major clinical signs for early melanoma (P≤0.01) (except for
65 to 75+ year-olds).

Table 2 highlights the fact that the manual skilled group and

the professional class were least knowledgeable about melanoma
and its early clinical signs. It also shows that the professional
class, who spent most of their working day indoors, took the
most sunny holidays and yet were the least likely group to check
their skin for moles or to seek medical advice about mole
changes.

The high-risk group
When the responders in the 8.7% high-risk group (as per
MacKie’s risk factor chart) were asked, ‘My chance of getting
skin cancer compared with other people of my age is less likely,
the same, or more likely’, 75% (79% of males and 72% of
females) perceived themselves as being in the first two cate-
gories. However, comparison of the knowledge, attitude, and
behaviour of this group with that of those in the low-risk group
showed some significant differences (Table 3).

Discussion
Misconceptions about moles and early features of malig-
nant melanoma
Many people have misconceptions about the early clinical signs

Figure 1a. Age and sex distribution of sample (n = 3105).
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Figure 1b. Professional status of employee (n = 1330).
I = Professional; II = Semi-professional; IIIN = Non-manual skilled;
IIIM = Manual skilled; IV = Semi-skilled worker;
V = Unskilled worker.
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in moles that relate to the key characteristics of melanoma.19

People in our study were concerned about bleeding, which may
be associated with minor conditions such as traumatized skin
tags or benign papilloma and itching, which is not uncommon
with sebhorroeic warts — all benign lesions. Changes in shape
and colour in a mole — two more reliable early major signs for
melanoma — were less well known and caused less concern.
These two mole changes, which, along with an increase in size,
make up the three early major clinical features of a melanoma,
must be clearly emphasized in any preventive education pro-
gramme designed to encourage patients to present for diagnosis

at the ‘early, good prognosis’ stage of melanoma.20

Sex, age, and socioeconomic differences
Our results supported Cody’s findings that females have greater
knowledge and stronger intention to prevent skin cancer than
males.13 The females in our sample, however, reported more
high-risk behaviour in terms of sunbathing activity and use of
sunbeds. Keeling and others showed that sunbathing is clearly
related to having a positive attitude towards risk taking, and hav-
ing friends who sunbathe and engage in activities relating to

Table 1. Differences in knowledge, attitudes, and behaviour between males and females.

Positive factor Sex difference Negative factor Sex difference

Do you do anything to protect your On an average week do you spend more M>F
skin when on holiday? F>M time during summer (7.00am–7.00pm) outdoors 

If yes, do you wear a hat? F>M (indoors, or an equal mixture of both)?
If yes, do you apply sunscreen? F>M

Do you ever check your skin for moles? F>M Do you try to get a suntan when on holiday? F>M
If yes, 1 or 2 times a year; once a month; 
more frequently (all three)? F>M

If you noticed a new mole would you visit your GP? F>M Have you used or do you use a sunbed? F = 2M

Which of the following skin cancers have you heard of:
Malignant melanoma? F>M If you noticed a new mole, would you ignore it? M>F
Rodent ulcer? F>M
Squamous cell carcinoma? F>M

Can a malignant melanoma: If a mole came to your attention for the first time, F>M
Heal or go away without treatment (% correct answer)? F>M would you seek medical advice immediately or within 
Be cured if treated early (% correct answer)? F>M 3 months (both) (i.e. males delay seeking advice

How worried would you be if you noticed a mole 
for the first time that:

Grew in size (% worried)? F>M
Became irregular in colour? F>M
Became irregular in shape? F>M

Key: F = female (n = 1987); M = male (n = 1019). P-value (obtained using chi-squared value) comparing male and female for particular characteris-
tics = <0.01 in each case.

Table 2. Knowledge, attitudes, and behaviour between socio-economic groups in relation to malignant melanoma given as percentage of each
group involved.

Socioeconomic group

I = II = Semi- IIIN = Non- IIIM = IV/V = Semi-skilled 
Professional professional manual skilled Manual skilled and unskilled 

(n = 184) (n = 302) (n = 388) (n = 272) worker (n = 182)

Knowledge
Malignant melanoma 79% 86% (+) 82% 63% (–) 74%

Major clinical signs
% worried about

change in  shape 81% 86% 91% (+) 77% (–) 84%
change in colour 88% 89% 92% (+) 8% (–) 88%

Attitudes
Desire for suntan 78% 73% (–) 81% (+) 73% (–) 76%
Do check moles 44% (–) 58% (+) 56% 46% 44% (–)

Behaviour
Three or more sunny holidays in 5 years 66% (+) 62% 54% 37% 25% (–)
Use a sunbed 33% 46% 50% (+) 28% (–) 33%
Spend more time outdoors than indoors 21% (–) 23% 28% 41% (+) 34%
Seek medical advice about mole changes 38% (–) 42% 51% (+) 42% 46%

+ = group with highest percentage involved; – = group with lowest percentage involved.
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maintaining a positive physical appearance.21,22 Our study also
supported Bourke’s findings that it was teenagers and young
adults that tended to be relatively ignorant of melanoma.11

Carmel et al found that, in spite of being highest at risk for skin
cancer as a result of sun exposure habits, the youngest age group
were least likely to change their behaviour, even after health edu-
cation programmes.10,15 Basically, our findings confirm the fact
that young people are particularly in need of education and habit
change.

Recent epidemiological studies suggest that the relative risk
for melanoma is more severe in individuals who normally expe-
rience an indoor environment, and that it is the intermittent
intense sun exposure in susceptible individuals, rather than occu-
pational or long-term sun exposure, that is important in the aeti-
ology of melanoma.12,23,24Osterland25 and Bourke11 showed sig-
nificantly increased risk for cutaneous melanoma with severe
sunburn in children before the age of 15, sunbathing, boating,
and holidays spent in the sun. What has not been highlighted by
previous studies, and is apparent from our research, is that the
professional social class is a very vulnerable group (Table 2)
because:

• they spend most of their working day indoors,
• they take the most sunny holidays with intense sun exposure,
• they have a low awareness of the early features of melanoma,
• they are the worst socioeconomic group at checking for

moles, and
• they are the poorest group at seeking medical advice about

moles that change.

While it is not possible to apply logistic regression analysis to
these findings, they show a definite trend and need to be further
explored.

The high-risk group 
In our study, while 75% of the high-risk group were unaware of

their increased risk of skin cancer (i.e. only 25% were aware of
their increased risk), individuals in this group were more likely
than those in the low-risk group (in which 7% considered them-
selves at increased risk) to assess their risk as increased. The
high-risk group in our sample had a higher proportion of men
than women compared with the low-risk group, and also more
young people (Table 3). From what has been discussed above,
these are the two groups who most require melanoma education.
The women in our high-risk group were more likely than men in
the high-risk group, as well as both sexes in the low-risk group,
to use a sunbed. They were also least likely to seek medical
advice about new moles.

Work has shown that, contrary to popular belief, a sunbed tan
does not offer much protection against sunburn and skin damage:
perhaps no more than a sunscreen of SPF (sun protection factor)
2 in most people.26 While the risk of sunbed use in the general
population may be relatively small, the risk has been shown to be
definitely harmful in the type of individuals that make up our
high-risk group, as defined by MacKie’s melanoma risk fac-
tors.18,27-29

Intervention strategies
This research suggests that a high-risk group for malignant
melanoma can be identified in the population by use of a self-
report questionnaire. Such a group could be selectively screened
in primary care. This would be cost-effective in terms of doctor
or nurse time and in the use of health service resources.17,30 It
would also reduce the risk of creating unnecessary anxiety in the
population at large.31,32

The individuals in this high-risk group would need to be
encouraged to check their skin and to get a partner or friend to
check inaccessible areas such as the back. They would need clear
advice about the major clinical signs to look for in a mole, with
respect to melanoma, and to seek early medical advice about any
mole changes or new moles. The risk in trying to acquire a sun-

Table 3. Features of the high-risk group when compared with the low-risk group.

Feature Odds ratio (95%CI) Conclusion

Age and sex Likelihood of women to be in 0.25    (0.17, 0.38) The high-risk group had a higher proportion 
high-risk group of men than women

Likelihood of older age groups to 0.82    (0.75, 0.90) The high-risk group had a higher proportion 
be in high-risk group (for each increase of young people 
of 10 years)

Knowledge Likelihood of males and females in the 3.31    (2.46, 4.46) Males and females in the high-risk group are more 
high-risk group to assess risk as high likely than those in the low-risk group to assess 

their risk as being high

Likelihood of women in the high-risk 1.20    (1.05, 1.34) Women in the high-risk group were less likely than 
group not to worry about a mole those in the low-risk group to be worried about 
growing in size a mole growing in size

Behaviour Likelihood of males and females in the 2.32    (1.71, 3.15) Males and females in the high-risk group were 
high-risk group to check for moles more likely than those in the low-risk group to 

check for moles

Likelihood of males and females in the 5.14    (2.05, 12.93) Males and females in the high-risk group were 
high-risk group to protect skin on holiday more likely than those in the low-risk group 

to protect their skin while on holiday

Likelihood of women who used a sunbed 1.23    (1.03, 1.47) Women in the high-risk group were more likely 
to be in the high-risk group than anyone else to use a sunbed

Likelihood of women in the high-risk 0.77    (0.65, 0.92) Women in the high-risk group were less likely than 
group to see GP about a new mole anyone else to consult a GP about a new mole

All occupations were equally likely to be in the high-risk group. Statistics were achieved by logistic regression.
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tan and the danger of sunbed use would need to be emphasized in
this high-risk group, particularly to women.

When undertaking selective screening, it would be important
to look out for and make contact with non-responders from the
initial questionnaire. This high-risk group could be examined and
given appropriate advice about primary and secondary preven-
tion by the doctor or nurse involved in the screening process.17

This personal contact with the high-risk group is more likely to
achieve melanoma prevention and early detection than encourag-
ing the population at large to seek advice about moles or worry-
ing skin lesions. Appropriate follow-up or surveillance of
patients could be arranged, as could examination of families and
relatives of affected patients.

However, as Elwood (1994) and Sinclair (1998) have pointed
out, not all melanomas presenting will arise in the high-risk
group.33,34Hence, the usual access for patients presenting sponta-
neously to their GP with moles and melanomas would have to
remain in place.  Education of the general population about cuta-
neous melanoma would need to continue through the most cost-
effective channels. 

From the findings of our study and others, such primary pre-
vention activity might be most effectively carried out through
well-prepared, well-targeted television programmes that would
appeal to younger people, and through newspapers and maga-
zines, which would attract the readership of all social classes but
in particular the higher socioeconomic group. Preventive
melanoma education could also be focused on young people by
means of school education programs. In general practice, the risk
of early childhood exposure could be taught in parenting classes.
Opportunistic advice during routine surgery consultations or
travel clinics could also be made available to the most vulnerable
groups along with Cancer Research Campaign leaflets on pre-
venting melanoma.

In conclusion, a prospective study using a simple self-comple-
tion questionnaire in general practice found that a high-risk
group for cutaneous melanoma can be identified by self-report.
We propose that this group should be targeted for primary pre-
vention and selective screening for malignant melanoma. Within
this group, young people and the professional social class would
need greatest education and advice in terms of knowledge and
risk behaviour with respect to moles, sun-related activities, and
early signs of melanoma. Effective melanoma education and
access to medical advice would also have to remain in place for
the population at large.
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