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Abstract

Introduction

The incidence of skin cancer has risen rapidly in
the UK over the last 20 years, prompting public
health organizations to try and raise awareness
of the dangers of sun exposure and the need to
practice sun-safe behaviour. This study aimed to
assess baseline levels of sun-safe knowledge and
behaviour in a British population-representative
sample, prior to the launch of Cancer Research
UK’s ‘SunSmart’ campaign. A face-to-face sur-
vey was conducted through the Office for Na-
tional Statistics as part of their Omnibus survey.
In total, 1848 men and women aged 18 and over
were interviewed. Knowledge of what to do to
reduce skin cancer risk was modest. Two-thirds
mentioned avoiding the sun by seeking shade,
50% mentioned covering up and only 43% said
to use high factor sunscreen. Practice of sun-safe
behaviours was also poor, with only one-third
saying they sought shade, covered up or used
high factor sunscreen to protect themselves from
the sun. Men and those from lower socioeco-
nomic groups were least informed and least
likely to report using sun-protective behaviours.
Increases in both knowledge and use of appro-
priate sun-protective behaviours are needed if
skin cancer incidence rates are to decrease.

'Health Behaviour Unit, Cancer Research UK, Department
of Epidemiology and Public Health, University College,
London WCIE 6BT and >Communications Department,
Cancer Research UK, 61 Lincolns Inn Field, London
WC2A 3PX, UK

3Correspondence to: A. Miles;

E-mail: A.Miles@ucl.ac.uk

Skin cancer is currently the most common form of
cancer in the UK and rates of the more serious type
(malignant melanoma) have doubled in the last
20 years (Quinn ef al., 2001). The majority of skin
cancers can be prevented by avoiding exposure to
UV radiation (International Agency for Research
on Cancer, 1992), and numerous countries have
launched public awareness campaigns in an effort
to reduce skin cancer incidence and mortality rates
(Goldsmith et al., 1996; Health Education Author-
ity, Department of Health and British Association
of Dermatologists, 1995; Montague et al., 2001).

In Australia, such campaigns have been run for
more than 20 years, and have been credited with
the high levels of skin cancer awareness and sun-
safe behaviour now evident there (Marks, 1999;
Montague et al., 2001). Similar efforts within the
UK, though, have been more sporadic. The last
national campaign began in 1995, but ended in
2000 with the demise of the Health Education
Authority. Subsequently, Cancer Research UK was
awarded funding by the government to run a na-
tionally coordinated ‘SunSmart’ campaign.

The present study was conducted within the con-
text of the SunSmart campaign to assess baseline
levels of sun-safe knowledge and behaviour prior
to its launch, and to establish whether the current
skin cancer prevention campaign still needed to raise
awareness or should focus on changing attitudes and
behaviour. Although studies into skin cancer know-
ledge and sun-safe behaviour have been conducted
in the UK (Fleming et al., 1997; Darling and Ibbotson,
2002), few have reported comprehensive data on
a general population sample. Whilst a population
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representative survey was conducted a few years ago
(Department of Health, 1998), this report is now out
of print and so detailed information on its findings is
no longer in the public domain.

SunSmart campaign

Campaign strategy for SunSmart was agreed by the
UV Health Promotion Group, whose members
include representatives of the National Radiological
Protection Board, British Association of Dermatol-
ogists and UK Health Departments. It was launched
in March 2003 and is due to run until at least 2007.

Burning and sun exposure during childhood are
both significant skin cancer risk factors (Whiteman
and Green, 1994; Whiteman et al., 2001), and
multiple strategies for avoiding sun exposure are
recommended, such as avoiding the sun, covering
up and using high factor sunscreens (Vainio et al.,
2000; Weinstock, 2001). The main messages of
the campaign therefore centre on five key actions
people should take to protect against UV damage,
presented under the acronym: SMART.

Stay in the shade 11 a.m.—3 p.m.

Make sure you never burn

Always cover up with a T-shirt, brimmed hat
and wraparound sunglasses

Remember to take extra care with children
Then use factor 15+ sunscreen

Methods

Cancer Research UK commissioned a survey
through the Office for National Statistics (ONS)
as part of their Omnibus survey in February 2003.
This baseline research was designed to measure:

Awareness of sun protection campaigns.
Knowledge about sun protection behaviours.
Perceived importance of known skin cancer risk
factors.

Attitudes to tanning and the sun.

Self-reported practice of sun protective behaviour.

All the questions were developed by the authors to
assess the impact of the campaign, and were piloted
to check for readability, comprehension, face and
content validity. There were limited ways of further
validating the items, because financial constraints
meant only single-item measures could be used.

Face-to-face interviews were conducted in peo-
ple’s homes by trained interviewers. Background
information including age, sex, occupation and edu-
cation was collected to allow differences between
demographic groups to be explored.

Sample

The sampling frame was the Postcode Address File
of those classified as ‘small users’, which includes
all private household addresses in England, Scotland
and Wales. A sample of 3000 addresses was randomly
selected, and stratified for region, the proportion of
people renting their home from local authorities
and by socioeconomic group (Office for National
Statistics, 2003). Of the 3000 addresses selected,
2768 were eligible (i.e. were private households
rather than business addresses or new/empty prop-
erties). One person was identified from each of
the 2768 eligible households. Twenty-five percent
of people approached to take part declined and
8% could not be contacted. In total, 1848 of the
2768 people selected to take part were interviewed,
giving a response rate of 67%.

Fifty-four percent of the sample were women and
the mean age was 49 years. The majority of re-
spondents (56%) were married or living as married
and 30% had children living in their house. Ap-
proximately one-third had no educational qualifi-
cations and 87% owned their own home either
jointly or singly. Thirty-one percent had jobs clas-
sified as managerial and professional.

Knowledge

An open-ended question was asked about sun
protection ‘What actions should you take to reduce
the risk of skin cancer?’. Answers were categorized
by the interviewer (i.e. they were not shown to the
respondents): only the responses categorized as
‘Stay in the shade/move out of the sun’, ‘Cover
up (with long sleeves/trousers, a hat etc)’, ‘Use high
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factor sunscreen/suntan lotion (factor 15+)° and
‘Use any sunscreen/suntan lotion” are reported here.

The perceived importance of known skin cancer
risk factors was assessed with the question: ‘How
important do you think the following are in in-
creasing the risk of skin cancer?’ and participants
were asked to rate each of the following: ‘Sun
bathing using suntan lotion’, ‘Sun bathing without
using suntan lotion’, ‘Using sunbeds’, ‘Having had
sunburnt skin in childhood’, ‘Getting sunburnt as
an adult’, ‘Having a large number of moles on your
skin’ and ‘Having fair skin with freckles that burns
easily’. Response options were ‘Very important’,
‘Quite important’, ‘Not very important’ and ‘Not at
all important’.

Attitudes

Two positive and two negative attitude statements
were developed to reflect commonly cited advan-
tages and disadvantages of sun exposure (Arthey
and Clarke, 1995). ‘How much do you agree or
disagree with the following statements?’: ‘A suntan
makes me look more attractive’ ‘A suntan makes
me look healthier’, ‘My skin will age more quickly
if I spend time in the sun’ and ‘I am concerned that
exposure to the sun/UV may give me skin cancer’.
Response options were ‘Strongly agree’, ‘Agree’,
‘Neither agree nor disagree’, ‘Disagree’ and
‘Strongly disagree’.

Behaviour

Participants were asked: ‘Do you personally do
anything to protect yourself from the sun and/or skin
cancer?’: ‘Yes’, ‘No’ and ‘Don’t know/Not sure’.

If participants answered ‘Yes’ they were asked an
open-ended question ‘What do you do?’ and again
their responses were categorized by the interviewer.
Only the responses categorized as ‘Stay in the shade/
keep out of the sun’, ‘Cover up (general)’, ‘Wear
a hat’, ‘Wear a long sleeved shirt/blouse or long
trousers/skirt’, ‘Use a high protection sunscreen/
suntan lotion’ and ‘Use sunscreen/suntan lotion
(factor unspecified)’ are reported here. Participants
were also asked ‘Do you burn easily in the sun?’ and
responses were coded: ‘Yes’, ‘No’, ‘Don’t know/
Not sure’.

Data analyses

Logistic regression was used to establish the in-
dependent predictive effects of demographic vari-
ables on knowledge, the perceived importance of
skin cancer risk factors, attitudes and behaviour.

Results

Respondents’ knowledge, attitudes and behaviour
related to sun exposure, and the sociodemographic
predictors of these factors are shown in Table 1.

Knowledge of protective behaviours

Respondents were most likely to know they should
stay in the shade (65%), followed by covering up
(50%). Seventy-seven percent of respondents men-
tioned using sunscreen, but less than half (43%)
specified that the sunscreen needed to be high factor
(SPF 15+).

Awareness of sun-safe behaviours was higher
among those with educational qualifications. Women
were more likely to know that people should use high
factor sunscreen and stay in the shade to protect
against skin cancer. Knowledge of staying in the
shade, covering up and using high factor sunscreen
was higher among older age groups. Having skin that
burns easily was only associated with greater aware-
ness of the need to cover up.

Perceived importance of skin cancer
risk factors

Awareness of known skin cancer risk factors was
quite high. Sun-bathing without using suntan lotion
was the most frequently endorsed risk factor (94%),
followed by having fair skin that burns easily (92%)
and getting sunburnt as an adult (88%). The per-
ceived importance of burning during childhood was
viewed as slightly less important (81.5%) and on
a par with using sunbeds (82.4%). The factor rated
least important in promoting skin cancer risk was
sunbathing using suntan lotion (61.5%).

Women and those with educational qualifications
were consistently more likely to endorse the risk
factors. Those who reported burning easily in the
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sun were more likely to rate sunbathing, either with
or without suntan lotion, as an important risk factor,
but were no more likely to rate skin type as a risk
factor.

Older people were more likely to believe that
sunburn in childhood and having moles were risk
factors for skin cancer.

Attitudes about sun exposure

More participants endorsed the negative attitudes
than the positive attitudes associated with sun
exposure, with 89% agreeing with the statement
that their skin would age more rapidly if they spent
time in the sun and 77% agreeing with the statement
that they were concerned sun exposure may give
them skin cancer. Two-thirds agreed that a suntan
made them look healthier and half agreed that
a suntan made them look attractive.

Women were more likely to worry that sun
exposure would cause their skin to age or lead to
skin cancer than men, but there were no gender
differences in positive attitudes. Both concern about
the ageing effects of the skin and beliefs that a suntan
made them look more attractive were higher among
those with educational qualifications.

Older age groups were more likely to be con-
cerned about the ageing effects of sun exposure and
less likely to think a suntan made them look more
attractive. However, they were more likely to think
suntan made them look healthier.

Negative attitudes were higher among those who
reported burning easily in the sun and positive
attitudes were lower. The belief that a suntan made
people look healthier was also higher among those
who were married/living as married compared to
those who were single, widowed or divorced.

Practice of sun-protective behaviours

Reported use of sun-safe behaviours was low. Only
one-third of participants said they used high factor
sunscreen, sought shade or covered up in the sun.
Women were more likely to report using high factor
sunscreen and seeking shade than men, although
there were no gender differences in covering up.
Similarly, having educational qualifications was
associated with a greater likelihood of using high

factor sunscreen and seeking shade, but did not
emerge as an independent predictor of covering up.
Those with skin that burns easily were more likely
to report doing all three of the sun-protective
behaviours. The use of high factor sunscreen and
seeking shade were both higher among older age
groups. There was no significant association be-
tween age and covering up.

Discussion

Knowledge of what to do to reduce skin cancer
risk was modest. The behaviour identified most
frequently was to avoid the sun by seeking shade;
however, only two-thirds of people mentioned this.
Fifty percent mentioned covering up. Although
77% of respondents mentioned using sunscreen
(and this was the most frequent response to the
question), less than half (43%) correctly specified
that the sunscreen should be high factor. Consistent
with previous research in this area, men and those
without educational qualifications had poorer know-
ledge [e.g. (Campbell and Birdsell, 1994; Bourke
and Graham-Brown, 1995; Paul et al., 2003)], and
such groups may need to be specifically targeted in
future sun-awareness campaigns.

The majority of respondents recognized the
importance of the skin cancer risk factors presented
to them. However, there was evidence people
overestimate the cancer-protective effect of sun-
screen because a substantial proportion did not
judge sunbathing with sunscreen to be a significant
risk factor. There was also evidence that people
may underestimate the importance of sunburn in the
actiology of skin cancer. Only 40% rated getting
sunburnt as either an adult or as a child as a ‘very’
important risk factor. Again, both men and those
with lower levels of educational qualifications were
consistently less likely to rate all items as important
skin cancer risk factors. Worryingly, those who
reported burning easily in the sun were no more
likely to know that skin type was a risk factor for
skin cancer, suggesting they are no more aware of
their increased personal risk than those with lower
risk skin types.
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A number of studies have examined knowledge
of skin cancer risk factors, but sampling differences
limit the comparisons that can be made with the
results of the present study [e.g. (Newman et al.,
1996; Balanda et al., 1999; Livingston et al.,
2001)]. One population representative telephone
survey conducted by the American Academy of
Dermatology (ADD) in 1995 found lower levels of
awareness of risk factors compared with the present
study (US Department of Health and Human
Services, 1996). For example, in the US survey
only 58% mentioned severe childhood sunburn was
a risk factor for melanoma compared with the 82%
who endorsed it here, but this may simply reflect the
methodological differences between the studies: the
ADD study looked at awareness of the risk factors
for melanoma rather than skin cancer in general and
it is unclear whether they used prompted or un-
prompted recall. If unprompted recall was used,
then the lower levels of recall are unsurprising
because this method consistently leads to lower
levels of apparent awareness compared with
prompted recall (the method used in the present
study) (Waller et al., 2004).

There were higher ratings overall for the negative
attitude statements than the positive attitude
statements about sun exposure. Despite this, only
one-third reported actually using sunscreen, cover-
ing up or seeking shade to reduce their skin cancer
risk. Comparisons with previous studies are again
limited because of methodological differences. For
example, some studies have used direct observation
rather than self-reported behaviour (Hill and
Boulter, 1996) and have asked about behaviour
on particular days at set times (Hill et al., 1993;
Campbell and Birdsell, 1994) rather than usual
behaviour.

Consistent with previous research, the present
study showed that women reported they were more
likely to use sunscreen and seek shade in an effort to
protect themselves from the sun than men (Hill
et al., 1993; Arthey and Clarke, 1995; Schofield
et al., 2001). However, no gender difference was
found in covering up. Previous evidence of gender
differences in the use of protective clothing has
been mixed. A population representative sample of

white Americans found no gender differences in
use of protective clothing (Hall et al., 1997);
however, some studies have reported that men are
more likely to use sunhats than women [e.g. (Hill
et al., 1993; Campbell and Birdsell, 1994)] and the
higher rates of skin cancer on the torso in men
suggests they are less likely to cover their upper
body in the sun than women [Marks et al., 1993;
cited in (Arthey and Clark, 1995)].

Age and educational level have also been asso-
ciated with particular methods of sun protection
(Arthey and Clarke, 1995). In the present study
there were no age differences in reported use of
covering up, but older people were more likely to
report seeking shade and younger groups more
likely to say they use high factor sunscreen.
Possession of educational qualifications was asso-
ciated with greater use of high factor sunscreen and
seeking shade, and less use of covering up (al-
though this latter result was not an independent
effect). However, it should be noted that interac-
tions between sociodemographic variables and use
of different sun-protective behaviours were not
formally assessed.

The results of the present study demonstrate that
both increases in knowledge about appropriate sun-
safe behaviour and changes in attitudes towards
suntans are needed if behaviour is to change (Hill
et al., 1984; Wesson and Silverberg, 2003). Future
sun-awareness campaigns need to highlight the role
of burning in skin cancer, in both childhood and
adulthood, as these risk factors were among the
least frequently endorsed. Also, a substantial propor-
tion of the population did not consider sunbathing
using sunscreen to be a risk factor for skin cancer.
Awareness of the limitations of sunscreen and the
need to use other sun-protective measures, such as
covering up, are required if skin cancer incidence
is to be reduced.

Acknowledgements

This work was funded by the UK Health Depart-
ments through Cancer Research UK’s SunSmart
campaign.

584


http://her.oxfordjournals.org/
http://her.oxfordjournals.org/

SunSmart knowledge and behaviour

References

Arthey, S. and Clarke, V.A. (1995) Suntanning and sun
protection: a review of the psychological literature. Social
Science and Medicine, 40, 265-274.

Balanda, K.P., Stanton, W.R., Lowe, J.B. and Purdie, J. (1999)
Predictors of sun protective behaviors among school students.
Behavioral Medicine, 25, 28-35.

Bourke, J.F. and Graham-Brown, R.A. (1995) Protection of
children against sunburn: a survey of parental practice in
Leicester. British Journal of Dermatology, 133, 264-266.

Campbell, H.S. and Birdsell, J.M. (1994) Knowledge, beliefs
and sun protection behaviors of Alberta adults. Preventative
Medicine, 23, 160-166.

Darling, M. and Ibbotson, S.H. (2002) Sun awareness and
behaviour in healthcare professionals and the general public.
Clinical and Experimental Dermatology, 27, 442-444.

Department of Health (1998) Sun Exposure: Adults’ Behaviour
and Knowledge 1997. Department of Health, London.

Fleming, C., Newell, J., Turner, S. and Mackie, R. (1997) A
study of the impact of Sun Awareness Week 1995. British
Journal of Dermatology, 136, 719-724.

Goldsmith, L.A., Koh, H.K., Bewerse, B.A., Reilley, B., Wyatt,
S.W., Bergfeld, W.F., Geller, A.C. and Walters, P.F. (1996)
Full proceedings from the National Conference to Develop
a National Skin Cancer Agenda. American Academy of
Dermatology and Centers for Disease Control and Prevention,
Washington, DC, April 8-10, 1995. Journal of the American
Academy of Dermatology, 35, 748-756.

Hall, H.I., May, D.S., Lew, R.A., Koh, H.K. and Nadel, M.
(1997) Sun protection behaviors of the US white population.
Preventative Medicine, 26, 401-407.

Health Education Authority, Department of Health and British
Association of Dermatologists (1995) Sun Awareness and
Protection Guidelines for Schools. London, Health Education
Authority.

Hill, D. and Boulter, J. (1996) Sun protection behaviour—
determinants and trends. Cancer Forum, 20, 204-211.

Hill, D., Rassaby, J. and Gardner, G. (1984) Determinants of
intentions to take precautions against skin cancer. Community
Health Studies, 8, 33—44.

Hill, D., White, V., Marks, R. and Borland, R. (1993) Changes in
sun-related attitudes and behaviours and reduced sunburn
prevalence in a population at high risk of melanoma.
European Journal of Cancer Prevention, 2, 447-456.

International Agency for Research on Cancer (1992) Solar and
ultraviolet radiation. IJARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, 55, 1-316.

Livingston, P.M., White, V.M., Ugoni, A.M. and Borland, R.
(2001) Knowledge, attitudes and self-care practices related to

sun protection among secondary students in Australia. Health
Education Research, 16, 269-278.

Marks, R. (1999) Two decades of the public health approach to
skin cancer control in Australia: why, how and where are we
now? Australasian Journal of Dermatology, 40, 1-5.

Montague, M., Borland, R. and Sinclair, C. (2001) Slip! Slop!
Slap! and SunSmart, 1980-2000: skin cancer control and
20 years of population-based campaigning. Health Education
and Behavior, 28, 290-305.

Newman, W.G., Agro, A.D., Woodruff, S.I. and Mayer, J.A.
(1996) A survey of recreational sun exposure of residents of
San Diego, California. American Journal of Preventative
Medicine, 12, 186—194.

Office for National Statistics (2003) National Statistics Omnibus
Survey—Technical Report. ONS, London.

Paul, C., Tzelepis, F., Walsh, R.A., Girgis, A., King, L. and
McKenzie, J. (2003) Has the investment in public cancer
education delivered observable changes in knowledge over the
past 10 years? Cancer, 97, 2931-2939.

Quinn, M., Babb, P., Brock, A. and Kirby, L. (2001) Cancer
Trends in England and Wales 1950-1999. The Stationery
Office, London.

Schofield, P.E., Freeman, J.L., Dixon, H.G., Borland, R. and
Hill, D.J. (2001) Trends in sun protection behaviour among
Australian young adults. Australian and New Zealand Journal
of Public Health, 25, 62—65.

US Department of Health and Human Services (1996) Survey
of knowledge of and awareness about melanoma—United
States, 1995. Morbidity and Mortality Weekly Reports, 45,
346-349.

Vainio, H., Miller, A.B. and Bianchini, F. (2000) An interna-
tional evaluation of the cancer-preventive potential of
sunscreens. International Journal of Cancer, 88, 838—842.

Waller, J., McCaffery, K. and Wardle, J. (2004) Measuring
cancer knowledge: comparing prompted and unprompted
recall. British Journal of Psychology, 95, 219-234.

Weinstock, M.A. (2001) Sunscreen use can reduce melanoma
risk. Photodermatology, Photoimmunology and Photomedi-
cine, 17, 234-236.

Wesson, K.M. and Silverberg, N.B. (2003) Sun protection
education in the United States: what we know and what needs
to be taught. Cutis, 71, 71-74.

Whiteman, D.C. and Green, A. (1994) Melanoma and sunburn.
Cancer Causes Control, 5, 564-572.

Whiteman, D.C., Whiteman, C.A. and Green, A.C. (2001)
Childhood sun exposure as a risk factor for melanoma:
a systematic review of epidemiologic studies. Cancer Causes
Control, 12, 69-82.

Received on June 20, 2004; accepted on November 26, 2004

585


http://her.oxfordjournals.org/
http://her.oxfordjournals.org/

